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Page  134.     First  column,  line  30  :  for  "  ore  "  read  "  one." 

Page  135.     Second  column,  line  8  :   for  "  scientific  "  read  "  specific." 

Page  135.     Second  column,  line  13  :  between  "  usually  "  and  "  towards  "  insert 
the  word  "  slowest." 


PAPERS  AND  NOTES  READ  BEFORE  THE  SOCIETY. 


Accounts,   Costs   and   Metallurgical    Records,    A   System   ot   Keeping   iline    and    .Mill,    lr\     \1.    \\  . 

JI.\CI.ACHLAX.  ...  ..         '        ..  ...  ..  .      '  ...       138-148 

.Annual  Report,   1913-1914,  Council's ...  .  ...  .  ...       4liO-47'2 

.\ssaving  Concentrates  and   Batterv  Chips   for  (juld   and    Platinum   .Metals,  hv  .\xdkk\v   Cr'ISSK. 

373-374 ;   Ui.scussion  374-375.  422-423.  ...  ...  ..."  ...  ...       4H3-4S4 

Black  Sand,  and  Floating  Particles  of  Metallic  Minerals,  Recovery  of,  by  J.  M.  Neili.   I\'o1.  Xlll. 

pp.   41S-421;     Discussion   421,  542-.')44 1.   72-73.        Reply"  to   Discussion  ..  ..  133-13fi 

Charcoal.  The  Effect  of,  in  Gold  Bearing  Solutinns  with  Reference  to  the  Precipitation  nf  (Jold. 

by  M.  (inEEX,  257-263;   Discussion   341-343,  371-373;    Reply  to  Discussion    ..  ..       452-455 

Classifiers  and  Classification,  Hydraulic.  Notes  on,  by  G.   H.  Stanley,  445-452:    Discussion    ...  484 

Copper  Ores,  Mining,  at  Messina,  by  .1.  Allan   VVoodbirn.  53-04;   Discussion  192-195.  244.  .300; 

Reply    to    Discussion  '  ..  ..  ..  ...  ...  ..         401-402 

Crown  Mines.  Visit  to,  with   full   description   of   Reduftinn   Plant  ...  ...  ..         412-414 

Cyanide  Practice  in   liulia.  by   H.  M.   Leslie    (\o1.   Xlll.   (iji.   407  417:    Discussion   417-41S.   .'.41 

542)  ;     Reply   to   Discussion    0(i.        .\ddenduni  .  00-07 

Cyanide  Solution.  .Analysis  of  a,  from  the  Meyer  &  Charlton  G.  .\1.  Co..  by   11.  E.  Willia.ms      .  .       473-476 
Cyaniding  of  (iold  and  Silver  Ore  at  Caveira  -Mine,  Portugal,  by  .J.  Huttu.\    iV'ol.  Xlll,  pp.  312- 

313;     Discu.ssion    313-314,    421,    540-541)  ...  "...  .    .  1-2 

Dust  in  Inderground  Workings.  Prevention  of.  by   B.  ('.  (irLLACU,SEX,  337-341;    Disciission  433. 

459-403  ...  . . .      '  . .  ...  ...  ...  ...  483 

Electric  Blasting,  by  \V.  C'llle.n.  T.   Donamkso.n.  and  W.  Waters.   174-189;   Discussion    1S1I-1!I2. 

248-252,    307-308,   375-377.  Reply   to    Discussion^       ...  ...  ...  ..         431-433 

Electric    Parting   Apparatus,    Description   of,    by    F.    \\  aktf'xweilek  ...  367 

Explosives  in  Hand  and  .Machine  Labour  Stopes,  by  T.   D.  DELi-u.vr.  241-243;   Discussion  243-244  .308 

Falls  of  Roof   in   Collieries  on  the   iliddelburg   Cualticld     Helalicm    cif.   tn   Weather   Changes,   by 

ClIAS.  J.  Gray,  395-400;    Discussion   +00-401  .  ..  433-434 

Gold,  The  Determination  ol,  in  the  Presence  of   Iridium  and  .Allied  Metals  in  Materials  such  as 

Black  Sand.    l)v    James    Gbay'    and   (.iiuis.    I'oombs,  2-9;     Discussion    119;     Reph    to 

Discussion  "...  ...  ...  .  .  ...  ...  ...  .  .       292-294 

Gold  Production  in  Relalion  to  Humanity:    A  Study  of  the  Question:    Has  Gold   Depreciateil  in 

Value?     By  K.  .M.  Westo.n    (Voi.    XIII,    p"p.    472-481;    Discussion  481,  011-018).  04-05. 
130-13S;    Reply    to    Discussion  ...  ...  ...  ...  252-257 

Graphite  Deposits  of  .Madagascar  and  Africa.  Some  Observations  on  the.  by  K.  R.  Bawden    (Vol. 

Xlll,  pp.  258-259;    Discussion  471-472).       Reply  to  Discussion      ...  ...  ...  1 

Inaugural   Address,   by   .\LEX.   Richarosox    (President)  ...  ..  ...  ...  51-53 

Iodine,  The  Solubility  of.  in   Sodium  Iodide  Solution,  liy   H.  W.  Gill  290-292:      Discussion   292. 

.343-344,    378-379.  Reply    to    Discussion       ...  ...  ...  ,  .  ,  ...       476-47S 

Launder  Grades'  for   Sand    Pulp,    by   W.    .\.    Caluecutt  ,  .  .  ...  ...  ...       486-487 

Mine  Samples,  Notes  on  the  Assay  of,  by  R.  Dl'HES    (  \'o1.   .\I11.  \ip.  008-010  i  ;   Disc\is<ii.in  08-72. 

173-174.        Reply   to   Discussion         ...  ...  ...  ...  ...  ...       203-204 

Mining  Exhibition  '  ...  .    .  .  .    .  ...  109,  .307.  393,  421.      486-499 

Nitrous  Fumes  in  Firing   (■■  Cheesa  " )   Sticks,  Note  on  the  (Quantitative  Determination  of,  by  Dr. 

L.    Heymaxx     (\'o1.    XUI,    pp.    404-4t;0:    Discussion    40(i-407 ) .  Reply    to    Discussion 

1 1 8.  Correspondence  ...  ...  ...  ...  .  .  200 

Oxidisers,  The  .\clion  of.  in   Cyaniding.  by   .Mokkis  tiREKX    (\(d.   XIII.  pp.   355-359:    niscus-;iiin 

359-300.   422.   541  I.       '    Reply   to  "Discussion    ...  ...  ...  ...  05-66 

Patents  Bill.  The  Union,  bv  A.   1..  Sr'ooR  and  W.  E.  ,ToHX.  296-302;   Discussion  302-303.  379  381. 

408-409,    42S-430  '  ...  ...  ...  ...  ...  ...  ...       482-483 

Platinum   Metals   in   Ciipcllation    Beads    Detection  of  the.   by  means  of  the    Microscope,   by  C.   O. 

BAXXl.srER    and    (J.    PArcmx.    478-482;    Discussion         ...  ...  ..  ...       482-483 

Precipitation   by   Zinc,  .\  Methoil   of,  by  .T.   S.  MacArthub    (Vol. -Mil.  pp.   310   '.11;    Discussion 

311-312.    421.    .540  541),    1-2.    "    Reply    to    Discussion     ...  ...  .  ..       205-200 

Primer   Clip   for   Explosives,   by   W.\i.    Ctr.LKX  ...  ...  ...  .  .  .300 

Referee  .\ssays.  by  A.  Whituy  ...  ...  ...  ...  ...  .  .  367 

Rock   Temperatures,   by    K.    ,].    .Moyxiuan  ...  ...  ...  ...  ...       455-459 

Sand-Filling  of   Mines.  The,   by    Dr.   W.    A.   Calmkcdtt   and   O.   P.   PowEr.i.    119-132:     Discussion 

131-133,   204-205.   .303-300.   368-371.   409.        Reply   to    Discussion  ...       409-411 

Screening,   Fine,  by  A.  Mt'.V.  .Johnston        ...  ...  ...  ...  ...  394 

Soda   Deposits   of   Africa;    The   Natural,   with   some   notes  on   the   .\lkali   Trade,   bv   .1.   W.vtson 

235-241;    Discission   377-378,     Reply  to  Discussion  ..  ...  ...       463-484 

Tin  Ores,  Proposed  ilethod  of  Assay  of,  by  .\.  ^^'HITBY   170;   Discussion  171  ...  235 

Vacuum    Filtration    at    the   Victoria    Mill    of   the    Waihi    G.M.    Co.,   Ltd..    New    Zealand,    by    W. 

Macdoniild    (Vol,    Mil.   pp.    527-539;    Discussion    539).   07-68.    171  173.      Reply   to    Dis- 
cussion ...  ...  ...  ...  ...  . .  430-431 

Ventilation  of  the  .Mines  of  the  Rand;  The  Problem  of  Obtaining  Healthier  Conditions,  by  G.  H. 

Blenkinsop   148-151;    Discussion    151,   195-200.  244-248,  306-307.       Reply  to  Disc;!ssion      402-404 
Waste    Rock    Values,    Notes    on,    by    R.    Dlres  ...  ...  ...  .  .  233-235 

Waters,  The  Determination  of  the  .Vcddity  or  .Vlkiilinity  of,  .\  Study  in  Indicators,  by  Dr.  .1.  Moir       114-118 

Discussion   118,  294-290.        Reply  lo  Discussion  ...  ..  404-407 

Witwaterarand  Earth  Tremors,  The.  by   il.   F.  Woon,  423-427;    Discussion  400  485 


List  of  Officers  for  the  Year  Ending  June.  1914. 


Hon.  President : 

H.E.  The  Eight  Hon.  Viscount  Gladstone,  P.C,  G.C.M.G. 

Hon.  Vice-Presidents: 

Hou.  F.  S.  Malan,  M.L.A.,   Minister  of  Mines. 
John  Ml'nko  (Piesident    Transvaal  Chamber  of  Mines). 
Sir  Lionel  Phillips,  Bart.,  ML. A.  Mas.  Elkas. 


Past-Presidents ; 


Wm.  Bettel.  the  late  Julius  Loevy, 

Andrew  F.  Crosse,  John  R.  Williams. 

W.  E.  Feldtmann,  S.  H.  Pearce, 

Charles  Butters,  W.  A.  Caldecott, 


William  Cullen,  A.  Mc.\.  Johnston, 

Edwaud  H.  Johnson,  James  Moir. 

John  Yates,  C.  B.  Sanek, 

R.  G.  Bevington,  Walfokd  E.  Dowlino 


President : 

Alex.  Richardson. 


G.  H.  Stanley. 


Vice-Presidents  ; 

3.  E.  Thomas. 


H.  A.  White. 


Ordinary  Members  of  Council  : 

T.  Donaldson,  H    Meyer,  C.  Toombs,  John  Watson, 

Jambs  Ghay,  E.  Pam,  F.   Wahtenweileu,  A.   Whithy, 

K.  L.  Graham,  A.  Salkinson,  F.  W.   Watson,  J.  A.   Wilkinson. 

With  the  Past -Presidents,  who  are  Members  of  the  Council  c.r  ojUcio. 


E.  G.  Banks, 
Clement  Dixon. 
G.  T.  Holloway, 


Corresponding  Members  of  Council : 

Walter  Neal, 
W.  J.  Sharwood, 
T.  B.  Stevens, 


Ralph  Stokes, 
G.  M.  Taylor, 
Gerard  W.  Williams. 


Hon.  Auditor  : 

Alex.  Aikkn,  F.S.A.A.,  F.C.I.S. 


Hon.  Treasurer  : 

James  Little.iohn. 


Hon.  Legal  Advisers : 

Messrs.  van  Hulst^yn,  Feltham  &   Ford. 


Editorial  Committee  : 

A.  Richardson  {Chairman),  H.  Meyer,  J.  Moir 


A.  Whitby. 


E.  Pam, 
H.  A.  White. 


G.  H.  Stanley, 


E.  G.  Bevington, 


Finance  Committee  : 

J.  L1TTLE.JOHN,  A.  S.\LKiNSON,  F.  W.  Watson, 

J.  A.  Wilkinson. 


Secretary : 

Fred.  Eowland,  FhUow,  Chartered  Inst.  Secretaries. 

(P.  O.  Bos  1183  ;  Telephone  1404  ;  Tel.  Add. :  "Scientific  ") 

9,  S.A.  School  of  Mines  &  Technolo-jy  Building,  EloT  >-"treer,  Johannesburg. 


Constitution   and   Rules. 

As  amended  and  adoplcd  at  Special  General  Meetings  of  Members,  held  on  20th  April, 

1907,  and  further  amended  and  added  to,  on  the  18th  April.  1908, 

llith  Derember,  1908,  and  the  17th  April,  1909. 

1. — Tlie  name  of  the  Society  is  "  The  Chemical,  Metallurgical  and  Mining  Society 
OP  South  Africa." 

2. — The  chief  office  of  the  Society  shall  be  in  Johannesburg,  Transvaal. 

OBJECTS. 
3. — The  objects  of  the  Society  are: — 

(a)  To  advance  Technical  and  Metallurgical  Chemistry  and  the  Science  and 
Practice  of  Mining. 

(b)  To  cultivate  all  branches  of  pure  Chemistry. 

(c)  To  extend  the  knowledge  and  practical  application  of  improvements  and 
discoverie,-;  in  matters  bearing  on  the  Chemical,  Metallurgical  and  Mining 
professions,  and  to  atford  Members  opportunities  for  interchange  of  ideas  on 
Chemistry,  iletallurgy  and  Mining. 

(d)  To  do  all  things  which  may  be  desirable  for  the  attainment  of  the  above- 
described  ob.jects,  or  any  of  them. 

MEMBERSHIP,    ADMISSION    AND    SUBSCRIPTIONS. 

■1. — The  Society  shall  consist  of  Honorary  Members,  Life  Members,  Members, 
Associates,  and  Students. 

5. — Honorary  Members  shall  be  such  persons  as  are  so  elected  by  the  Council.  Their 
membership  shall  Ije  foi  the  current  year  onlj%  and  they  shall  enjoy  all  the  privileges  and 
rights  of  members,  except  those  of  voting  and  holding  office. 

6. — Life  Members  are  Members  who  have  commuted  their  subscriptions  by  a  single 
payment  of  Twenty  Guineas,  or  persons  on  whom  the  Society  in  General  Meeting 
has  conferred  Life  Membership,  in  consideration  of  services  rendered  to  the  Society, 
Science,  or  Industry.      Life  Members  shall  have  all  the  privileges  of  Members. 

7. — ^lembers. — Every  candidate  for  admission  as  a  Member  shall  be  propofsed'  and 
seconded  by  two  ^lembcrs  in  accordance  with  the  form  in  aunexure  "  A  "'  hereto.  The 
proposal  shall  he  submitted  to  the  Council,  and,  if  approved,  the  candidate  shall  stand 
for  election  at  the  Ordinary  General  Meeting  next  following.  The  election  shall  be  by 
ballot,  one  adverse  vote  in  ten  to  exclude.  Notice  of  the  names  of  the  candidates  for 
election  shall  be  sent  to  all  Members  prior  to  the  Meeting. 

8. — As.sociates. — Applications  for  Associateship  shall  be  made  in  the  form  provided 
in  anuexure  "B  "  hereto.  Associates  .shall  be  admitted  by  the  Council.  Should  an 
Associate  desire  to  become  a  Member  of  the  Society,  such  Associate  .shall  be  proposed, 
approved,  and  elected  in  the  manner  provided  for  in  Clause  7.  Associates  shall  have  all 
the  privileges  of  Members,  with  the  exceptions  of  holding  office  and  voting. 

9. — Students. —  {a)  Any  bona  fidr  student  of  a  recognised  technical  school,  college  or 
similar  institution,  or  ( b)  any  man  engaged  as  a  l)ona  fide  apprentice  or  learner  in  mining 
or  metallurgical  operations,  shall  be  eligible  to  be  admitted  a  student  member  upon  making 
ajiplication  in  the  form  provided  for  in  aunexure  "  C  "  hereto,  and  being  duly  vouched 
for  by  his  instructor  oc  by  the  head  of  the  department  in  which  he  is  employed.  Student? 
shall  be  admitted  by  the  Council.  Student  membership  ceases,  ipso  facto,  under  (a)  on 
the  completion  of  the  cour.se  of  studies;  and  under  (h)  at  the  end  of  each  financial  year, 
but  it  may  be  renewed  on  making  a  fresh  application  on  the  form  "  C."  Students  may 
be  admitted  as  xVs.sociates  or  elected  Members  of  the  Society  by  complying  with  the  pro- 
visions of  Rules  7  and  8.       Students  shall  have  all  the  privileges  of  Associates. 

10. — Eveiy  candidate  shall  on  his  election,  or  admittance,  be  duly  notified  of  the  fact 
by  the  Secretary,  and  no  election  shall  be  confirmed  until  the  candidate  shall  have  paid 
the  fees  to  the  Society  on  election  or  admittance. 


11.— The  Eiitraucc  Fee  for  .Members,  aud  for  Associates  aud  Students  who  may  be 
subsequently  elected  to  Membersliip,  shall  be  One  (Guinea,  payable  on  election. 

12.— Each  Member  shall  pay  an  annual  subscription  of  Two  Guineas ;  each  Associate 
shall  pay  an  annual  subscription  of  One  and  a  Half  Guineas;  and  each  Student  shall 
pay  an  annual  subscription  of  Half  a  Guinea.  All  subscriptions  shall  become  due  on  the 
first  day  of  July  in  each  year,  and  shall  be  payable  in  advance. 

13.— Should  any  iNleniber,  Associate,  or  Student  be  elected  on  ov  after  January  1st 
of  any  year,  his  subscription  for  the  reniauider  of  the  current  financial  year  shall  be  one- 
half  of  the  usual  subscription. 

14.— The  Council  shall  have  power  to  strike  the  names  of  .Members,  A.s.sociates,  aaid 
Students,  whose  subscriptions  are  in  arrear,  from  oif  the  Roll  of  the  Society,  or  to  deal 
with  such  defaulters  as  in  their  discretion  they  see  fit. 

15. — ilembers,  A.ssociates,  aud  Students  may  at  any  time  resign  from  the  Society 
by  giving  written  notice  to  the  Secretary:  and  on  payment  of  all  liabilities  to  the  Society 
then  e-xisting  on  their  part,  such  resignations  shall  be  accepted  by  the  Council. 

16. — Every  person  ceasing  to  be  a  .Member  of  the  Society  from  any  cause  whatever 
shall  thereupon  forfeit  all  right,  title,  and  interest  in  and  to  the  funds,  property,  and  assets 
of  the  Societ,y. 

IT. — A  complete  list  of  the  names  of  Members,  Associates,  and  Students,  with  their 
addresses,  shall  be  kept,  and  shall  be  printed  and  circulated  annually  with  the  Society's 
Journal. 

IS. — Shoukl  nut  less  than  Six  Members  or  Associates  address  to  the  Council  in  writiiig 
a  complaint  against  the  continued  connection  with  the  Society  of  any  ^Member.  Associate^ 
(Jr  Student,  the  Council  sliall  institute  an  inipiiry,  and  should  it  resolve  that  the  complaint 
is  justified,  it  shall  take  such  measures  as  it  ma.v  deem  expedient  for  the  suspen.siou,  resig- 
nation, or  expulsion  of  such  .Member,  Associate,  or  Student  Provided,  however,  that  it 
shall  be  competent  for  such  Member,  .\.ssoeiate,  or  Student,  in  the  event  of  suspension  or 
expulsion,  to  appeal  against  the  action  of  the  Council  to  the  Society  in  Special  (ieneral 
fleeting,  who.se  decision  shall  be  final. 

ELECTION,    POWERS    AND    DUTIES    OF    COUNCIL. 

19. — The  ilanagement  of  the  affairs  of  the  Society  shall  be  vested  in  the  Council 
sub.ject  to  the  Constitution  and  Rules;  which  Council  shall  consist  of  a  President,  three 
Vice-Presidents,  an  Hon.  Treasurer,  and  twelve  Ordinary  Members.  Past- Presidents  of 
the  Society  shall  be  Vice-Presidents  and  Members  of  Council. 

•  20. — The  Council  of  the  Societj'  shall  be  elected  annually  from  the  members  bv  the 
members.  The  declai'ation  of  election  shall  be  made  at  the  Annual  General  Meeting  in 
June  of  each  .year,  and  the  Council  thus  elected  .shall  hold  office  until  their  successors  are 
elected. 

21. — Candidates  for  the  offices  of  President,  Vice-Presidents,  Hon.  Treasurer,  and 
Members  of  Council  shall  be  proposed  and  seconded  bj'  members,  and  all  such  nominations 
shall  be  lodged  with  the  Secretary  not  les-s  than  30  days  prior  to  the  date  of  the  Annual 
General  Meeting.  On  receipt  of  the  nominations  the  Secretary  shall  notify  each  nominee, 
and  request  within  .seven  days  liis  aeceptaTice  or  otherwise  of  such  nomination,  and  failing 
acceptance  such  nomination  shall  be  void.  Nominations  for  the  offices  of  President,  Vice- 
President  and  Hon.  Treasurer  shall  he  ipso  facto  nominations  for  ordinary  Member.ship 
of  Council. 

22. — At  least  seven  days  prior  to  the  Annual  General  Meeting  the  Council  shall  cause 
a  list  of  all  accepted  nominations,  which  shall  form  a  Ballot  List,  to  be  forwarded  to  each 
member  whose  subscription  for  the  current  year  is  paid. 

23. — In  voting,  .Members  shall  vote  for  a  President,  for  not  less  than  two  nor  more 
than  three  Vice-Presidents,  an  Hon.  Treasurer,  and  for  not  less  than  eight  nor  moi-e  than 
twelve  ]\Iembers  of  Couiicil. 

24. — The  Ballot  List  dul.v  completed  shall  be  returned  to  the  Secretary  so  as  to  reach 
him  not  later  than  noon  on  the  day  of  the  Annual  General  Meeting,  after  which  hour  the 
Scrutineers  shall  commence  their  duties. 


25. — At  the  Ordinary  (General  Meeting  next  preceding  the  Annual  (leneral  IMeeting 
in  each  j'ear  there  shall  be  elected  from  amongst  the  members  not  less  than  three  Scrutineers 
whose  duties  shall  be  to  open  and  examine  the  Ballot  Lists,  and  report  the  resist  of  their 
scrutiny,  which  shall  he  final,  to  the  Chairman  at  the  Annual  General  ^Meeting. 

26. — The  votes  for  any  candidate  who  may  not  be  elected  President,  Vice-President, 
or  Tlon.  Treasurer,  shall  count  for  him  as  Vice-President.  Hon.  Treasurer  or  Member  of 
CVnincil  respectively,  but  in  no  case  .shall  any  canclidate  receive  more  than  one  vote  from 
any  voter.  In  the  event  of  the  number  of  votes  being  found  to  be  equal  for  any  two  or 
more  candidates,  all  ol  whom  cannot  be  declared  elected,  the  retiring  President  shall 
determine  the  election  by  his  casting  vote. 

27. — The  office  of  any  of  the  Twelve  elected  Members  of  Council  shall  be  vacated  by 
non-attendance  at  Coiincil  jMeetingi?  for  three  consecutive  months  without  leave. 

28. — The  Council  .shall  have  power  to  fill  any  casual  vacaney  in  their  number. 

29. — ^The  Council  shall  have  power  to  appoint  Honorary  Officials  and  Honorary 
iNIemhers  for  the  current  year. 

30. — The  Council  shall  have  power  to  elect  each  year  "  Corresponding  Members  of 
the  Council  "  from  among  full  Members  of  the  Society  resilient  abj'oad.  Each  such 
official  shall  hold  office  during  the  year  for  which  he  is  elected,  provided,  however,  that  his 
tenure  of  office  shall  cea.se  as  soon  as  he  .shall  cease  to  reside  and  be  in  the  country  which 
he  I'epre.sents.  The  Council  may  refer  to  such  officials  matters  concerning  the  country' 
they  respectively  represent  for  consideration  and  advice. 

31. — The  Council  shall  have  power  to  appoint  a  Secretary  and  other  officers  and 
servants,  and  to  remunerate  them.  Such  Secretary,  officers,  and  .servants  shall  hold  t)ffice 
during  the  pleasure  of  the  Cniuieil. 

32. — At  Meetings  of  the  Council,  five  ilembers  shall  form  a  quorum,  and  all  matters 
shall  be  d(>ci(l('il  liy  .i  majority,  the  Chairman  having  a  casting  vote.  The  Council  shall 
have  power  to  appoint  committees  for  sucii  purposes,  and  with  such  powers  as  the  Council 
may  determine.      Such  committees  may  consist  of  i\Iembers,  Associates,  or  others. 

33. — The  Coiuicil  shall  cau.se  Minutes  to  be  kept  of  the  proceedings  at  all  meetings  of 
the  Society  and  of  the  Council. 

34. — All  Funds.  Property,  and  Assets  of  the  Society  shall  be  vested  in  the  Council  foi- 
the  time  being  in  trusi^  f,,!-  the  ^lembers  of  the  Society.  The  Treasurer  shall  administer 
the  funds  of  the  Society  in  jiocordance  witli  the  directions  of  the  Council,  to  whom  he  shall 
be  res])onsible. 

35. — The  Council  shall  cause  true  accounts  to  be  kept  of  all  moneys  received  ami 
expended  by  the  Society,  the  matters  in  respect  of  which  such  receipts  and  expenditure 
take  place,  and  the  Assets  and  Liabilities  of  the  Society. 

36. — The  Council  shall  submit  to  each  Annual  General  Meeting  a  report  on  the 
position  of  the  Society,  and  an  audited  financial  statement  and  balance-sheet  made  up  to 
a  date  not  more  thati  (.ne  month  prior  to  the  meeting. 

37. — The  accounts  of  the  Society  shall  be  audited  at  least  once  a  year  by  an  Auditor, 
or  Auditors,  who  may  b(>  a]ipointed  by  the  ilembers  at  each  Annual  General  ]\Ieeting  for 
the  ensuing  year;  no  ^lember  of  Council  or  officer  of  the  Society  shall  be  eligible  as 
Auditor.  If  any  ca.sual  vacancy  occurs  in  the  office  of  Auditcu-  it  shall  be  filled  at  the 
next  ensuing  ordinary  General  ^Meeting. 

38. — Subject  to  these  presents,  the  Comicil  may  from  time  to  time  frame  Bye-laws 
for  the  conduct  of  the  business  of  the  Society  and  the  management  of  its  affairs;  such 
P.ye-laws  may  at  any  time  be  added  to  or  amended  by  the  Council.  Copies  of  current 
Bye-laws  shall  be  sHpi'licd  1o  all  Mi-nibers  and  Associat'\s.  or  published  in  the  Journal  of 
the  Society. 

LOCAL    SECTIONS. 

39. — A  local  sectifm  nuiy  be  formed  by  the  Council  whenever  at  least  twenty  member.-; 
Ol'  associates  residing  in  or  identified  in  interest  with  any  locality,  district."  colony  or 
country,  whether  in  South  Africa  or  not,  desire  to  have  local  facilities  for  meetino-s  *  and 
sign  and  forwai'd  a  re(piisition  to  the  Council,  asking  to  be  |)ermitted  to  form  a  section  for 


that  purpose.  The  foosent  of  the  Comifil  beino'  obtained,  the  sitriiatories  shall  elect  a 
local  eommittee  and  ol'tiL-ers  and  formnlate  Bye-laws,  subject  to  the  approval  of  the  Council 
I  if  the  Societ.v.  for  ronduetini;'  the  business  of  the  Seetioii. 

40.  The  Chairman  of  the  local  conuiiitlee  shall  c.r  n/Jicio  become  an  lion.  \'ice-l'residen1 
of  the  Societ.v.  and  the  Hon.  Secretary  shall  e.r  officio  become  a  Corresponding  Member  of 
Council,  during  their  respective  terms  of  office. 

■11. — Places  and  dates  of  Sectional  .Meetings  and  the  business  to  lie  traiisiu-ted  thereat 
shall  be  arrang'ed  by  the  local  committc^c  of  the  Section. 

4l*. — The  Sectional  subscription,  if  any.  for  defraying  local  expenses  shall  be  lixed  by 
the  local  conunittee,  but  shall  iu)t  exceed  lUs.  6d.  per  annum  for  each  menibei-  oi'  associate. 

4:;. — .Members  an.l  associates  resident  in  or  identitied  in  interest  with  the  district 
included  in  the  Section  shall,  upon  aiijilicatinn  to  the  Hon.  Secretary,  he  entered  in  the 
registci-  of  the  Section  and  be  entitled  to  the  privileues  thereof.  The  local  conunittee  and 
all  officials  of  the  Section  shall  be  elei-ti'd  annually  by  the  members  on  the  register  of  the 
Section. 

44. — Papers  read  before  any  Sectiiui  and  the  discu.ssions  thereon  shall,  subject  to  the 
approval  of  and  editing  by  the  Editoiaal  Conunittee  of  the  Society,  be  printed  in  the 
Journal  of  the  Society  luider  the  headinu-  of  the  Secticn. 

45. — The  expense  incurred  in  the  publication  in  the  .Journal,  of  Sectional  |)aper.s  and 
contributions  to  discussion,  shall  be  borne  by  the  general  funds  of  the  Sciciety,  and  a. 
contril)ntion  to  the  local  expenses  of  tlu'  Section  may  be  made  from  the  genei-al  fuiuls  of 
the  Societ.v  b.v  the  Council. 

4(i. — The  Society  as  a  body  shall  not  be  responsible  for  any  local  expenses  or  obliga- 
tions incurred  by  sections,  although  it   lias  discretion  to  contribute  thereto. 

47. — Amendments  in,  alterations  of.  av  additions  to  the  bye-laws  of  a  Local  Sectidii 
shall  be  submitteil  to  the  Council,  and  shall  not  become  operative  or  of  any  effect  unless 
and  until  the.v  have  been  allowed  by  the  Council,  and  notice  of  snch  allowa^nce  has  been 
given  b.y  the  Secretary. 

48. — The  Conncil  ma.v,  at  a  special  meeting  calletl  fm-  that  purpose,  declai-c  liy  resolu- 
tion that  a  Local  Section  shall  be  suspemleil  in  operation,  or  shall  be  dissolved  :  - 

(a)    If  it  shall  appear  that  the  further  continuance  of  the  Section  is  not  in  accord 

with  or  conducive  to  the  interests  of  the  Societ.v,  or  the  furtherance  of  its  objects. 

[h]    AMienevor  three-fourths  of  the  Members  of  the  Local  Section  vote  in  favour 

of  a  resolution,  pro|iosed  at  a  meeting  called  for  the  express  purpose,  that  it  is  dcsicMble 

snch  Section  shall  lie  suspended  or  dissolved. 

MKp]TINUS. 

49. — Annual  General  Meetings  of  the  Societ.v  shall  be  held  once  in  eveiy  year  on  dates 
to  be  appointed  by  the  Council,  to  receive  and  consider  the  Report  of  the  Council,  with  the 
Financial  Statement  and  Balance  Sheet,  to  elect  Officiu-s  and  Conncil  in  place  of  tho.se 
retiring,  and  to  transact  such  other  business  as.  in  the  discretion  of  the  Coiuicil.  may  be 
transacted  at  ordinary  General  ^Meetings. 

50. — Ordinary  General  Jleetings  of  the  Society  shall  be  held  on  such  dates  as  may 
be  appointed  b.v  the  Conncil  for  the  purpose  of  reading  jiapers  and  considei-ing  matters 
connected  with  the  objects  of  the  Society,  and  for  the  election  of  Memliers. 

51. — All  other  ^Meetings  of  the  Societ.v  shall  be  Special  ("Jeneral  Meetings,  at  which  such 
business  onl,v  shall  be  transacted  as  shall  be  specified  in  the  notice  convening  the  .Meeting. 

52. — The  President,  or  in  his  abseiu'e  a  Vice-President,  or  in  the  absence  of  all  of 
them,  a  ^lember  elected  by  the  fleeting  shall  take  the  chair  at  all  ^Meetings. 

53. — The  Council  may  at  anv  time,  and  the.y  shall,  upon  a  requisition  made  in  wi'iting 
by  not  less  than  ten  members,  convene  a  Special  General  Meeting.  Every  such  requisition 
shall  specify  the  objects  of  the  ^Meeting  required,  and  shall  be  signed  by  the  Members 
making  the  same,  and  shall  be  deposited  with  the  Secretarv;  it  ma.v  consist  of  several 
documents  in  like  form  signed  bv  one  or  more  of  the  requisitionists. 

54. — lu  case  the  Council  shall  fail  or  neglect  for  seven  daj's  after  .such  deposit  to 
convene  a  Special   General  Meeting  t<i  be  held  within   thirty  days  of  snch   deposit,  the 


requisitionists  or  any  other  Members  may  themselves  eonvene  a  meetiiit;  to  be  held  at  atiV 
time  within  six  weeks  of  such  deposit  by  iiiviny-  the  notice  required  for  Special  (ieneral 
Meetings  in  the  manner  hereinafter  provided. 

55. — Fourteen  days'  notice  at  the  least,  specifying  the  place,  day,  and  liour  of  all 
Annual  General  and  Special  General  Meetings,  shall  be  given,  either  by  advertisement  or 
by  notice  .seiit  through  the  post,  and  in  the  ease  of  Special  General  Meetini;-s  the  iiaturo 
of  the  business  to  be  transacted  thereat  shall  be  stated. 

56. — The  accidental  omission  to  give  such  notice,  or  the  fact  that  such  notice  shall 
merely  state  generally  the  objects  of  the  ileeting,  shall  not  invalidate  any  resolution  pa.ssed 
at  such  fleeting. 

57. — All  ^leetiugs  of  the  Society  shall  be  held  in  -Jolnumesburg,  or  at  such  othei-  place 
in  South  Africa  as  the  Council  may  detennine. 

58. — The  quorum  for  all  General  ^leetings  of  the  Society  shall  be  twenty-live  members 
personally  present.  Subject  to  the  provision  of  Article  69,  a  majority  of  votes  shall  carry 
any  business  before  the  meeting. 

59. — Except  as  otherwise  i)rovidi'd  for  in  these  presents,  every  question  submitted  to 
any  Meeting  shall,  in  the  first  instaiu'c  be  <lecided  by  a  show  of  hands,  but  a  poll  may  be 
demanded  by  any  si.\  Members,  and  shall  thereupon  be  taken  at  once.  The  Chairiuau  of 
of  any  Meeting  shall  have  a  casting  vote  in  the  event  of  an  equality  of  votes. 

60. — ^lembers  unable  to  be  present  at  any  General  Meeting  may  vote  by  pro.\.v :  the 
person  appointed  as  proxy  nuist  be  a  Member  or  the  Secretary  of  the  Societ.v,  and  his 
appointment  must  be  in  writing. 

61. — Two  Scrutineers,  appointeil  liy  the  Members  present  at  any  General  Meeting, 
shall  conduct  the  ballot  at  such  Meeting. 

62. — The  Chairmaii  of  aii.v  Meeting  ma.v,  with  the  consent  of  a  majority  of  Members 
present,  adjourn  the  same  from  time  to  time  and  from  jilaee  to  place. 

MISCEJ.LANEOUS. 

63. — Every  Member,  Associate,  or  Student  who  is  not  in  arrear  with  his  sub.scription 
shall  be  entitled  to  a  copy  of  the  monthly  proceedings,  if  and  when  the  .same  are  published. 

64:. — Authors  shall  be  entitled  to  twenty  copies  of  their  papers  free  of  cost,  if  and  when 
the  same  are  printed. 

65. — A  notice  may  be  served  by  the  Society  on  any  Member,  Associate,  or  Student, 
either  per.s<inally  or  by  despatch  through  the  post  to  the  registered  address  of  such  Member, 
Associate,  or  Student.  Every  Member,  As.sociate,  and  Student  shall  name  an  address  to 
be  registered  as  his  address  for  service,  and  if  he  does  not  name  such  an  address  he  shall 
be  deemed  to  have  waived  the  service  of  the  notice  upon  him.  All  notices  which  may  be 
given  by  advertisement  shall  be  i)ublished  in  the  Journal  of  the  Society,  or  in  such  news- 
paper or  newspapers  as  the  Council  jnay  determine 

66. — All  contributions  connnunicated  to  the  Society,  with  their  illustrative  drawings, 
shall  become  the  property  of  the  Society  unless  stii)ulation  be  made  to  the  contrary;  and 
Authors  shall  not  be  at  liberty,  save  by  permissio'n  of  the  Council,  to  publish  or  cause  to 
have  publisiied  such  contributions  until  they  have  either  appeared  in  the  Journal  of  l^e 
Society,  or  a  period  of  three  months  .shall  have  elapsed  since  the  date  of  their  being  handed 
to  the  Secretary. 

67. — No  .Member,  A.ssociate,  or  Student  of  the  Society  shall  make  use  of  any  portion  of 
the  Society's  Proceedings  in  a  i)ublished  doc\iment  connected  with  a  commercial  under- 
taking, without  the  written  authority  of  the  Council,  and  of  each  individual  speaker  or 
writer  concei'ucd,  previously  obtaineil.  The  infraction  of  this  Bye-law  will  be  regarded 
by  the  Council  as  justifying  action  under  Rule  18. 

68.— All  Deeds,  Documents  and  Writings  requiring  execution  on  behalf  of  the  Society, 
shall  be  signed  by  the  President  and  Treasurer,  or  in  the  absence  of  either,  or  both,  by 
.Members  of  the  Council  duly  authorised  by  a  Minute  of  the  Council. 

69. — Alterations  in  or  additions  to  the  Cmistitution  and  Rules  shall  only  be  made  by 
a  majority  of  not  less  than  two-thirds  of  the  votes  of  Members  present  in  person  or  by 
proxy  at  a  special  General  Meeting  convened  for  that  purpose. 


ANNEXl'RE  A. 

We.  the  undcidyned  Members  of  The  Chemiail.  MetaUuriiieal  and  Mining  Society  of! 
South  Africa,  hcreiy  recommend 

Candidate's  Xame  in  full 

as  a  fit  and  proper  person  to  become  a  Member  of  the  above  Society. 

For  Names    onlij    of    Members  ' 
loconiniending  the  Candidate  \  Seconder 

And  I,  the  said  Candidate  for  Membership,  hereby  declare  that  if  elected  I  will  do  my 
best  to  support  the  Society,  and  u'ill  observe  Us  Rules  and  Bye-Laws. 

Sifniature  of  Candidate 


Address  of  Candidate  to  ) 
be  registered.  1 


Profession  or  Business  Occupation 

Passed  fnr  Ballot  at  Co\ineil  Meeting 

Elected  191     . 


Date. 
191     . 


Secretary. 


ANNEXURE  B. 

/  hereby  apply  for  admission  as  an  Associate  of  The  Chemical,  Melalluryical  and  Mining 
Society  of  South  Africa,  and  declare  that  if  admitted,  I  ivill  do  my  best  to  support  the 
Society,  and  will  obscrcc  its  Rules  and  Bye-Laws. 


signature   of   Aiiplicant 


Applicant's  Name  in   lull 


Address  to  be  Registered 


Profession  or  Business  Occupation.. 


Date 


Admitted  by  Council 


191 


Becretary. 


ANNEXURE  C.       * 

I  herebi)  npplii  for  udmissio7)  as  a  Student  of  The  ('lirmical.  Urtall itniical  and.  Mimng 
Society  of  Houtli  Africa,  and  dfclare  that  if  ndmitted  I  iriU  do  my  IhsI  to  support  titc  Soriety 
and  will  idiscm  its  Rides  and  Bye-Laws. 

Sigiuitmc    of    A|i|»tii-:iiil 

Applicant's  Name  in  full 

Age    ,,  M'lntlily  Sal;ir>    i  if  any)  Nal  ine  <if  Occupation 

Name  111'    hi^lilulinij    ^r   Mine 


Ailrlrcss  to  be  Keifisfcieil     ' 
( 

Pntp  of  Entry 

/  hereby  certify  l/ial  the  above  application  is  bona-fide. 

Signed 


Date  of  Application 
Admitted   by   Conncil 


mi 


Instructor  or  Heioi  of  Dupartineiit. 


101 


l^ecrctary. 


ANNEXURE  D. 

FORM  OP  BEQUEST. 

Every  porson  desii-ons  of  bequeHthiiig  to  the  Sooiety  ;my  sum  or  sums  of  moaiey. 
manuscripts,  books,  uicips.  plans,  drawinos,  instniiiionts,  siiccimens,  or  otliev  personal  pro- 
perty, is  requested  to  make  use  of  the  foliowiiit;-  form  in  liis  will: — 

"  I  give  and  bequeath  to  The  Cubimkal,  Metaliikgical  and  Minixh  Socikty  ok 
SouTPi  Afrk'.v  (here  enuuierate  and  partieularize  the  effects  or  property  to  be 
bequeathed)  :  and  I  hereby  declare  that  the  receipt  of  the  Treasurer  of  the  said  Society 
for  the  time  heintr  shall  be  an  effectual  discharge  to  my  executors  for  the  said  legacy 
or  beep  I  est. " 


THE       JOUIiNJVL 


€hcimciil,  ^ttctiillurgicHl  m\h  JHining  (Socictii 


OP   South   Africa. 


7  he  Society,  as  a  body,  is  not  responsible  for  the  statemetits  and  opinions  advanced  in  any  of  its  publications. 


lieprodtiction  from  this  Journal  is  only  allotved  icithfull  acknowledgment  of  the  source. 


Vd.  XIV. 


JULY,    1913. 


No.  1. 


Notice  to  Members. 

Owing  to  labour  disturbances  it  was  regarded 
as  inadvisable  to  bold  a  meeting  of  the  Society 
in  July.  A  large  amount  of  matter  being  in  type 
it  was  decided  to  issue  the  Journal  as  usual, 
which  contains  in  addition  to  the  ordinary 
notices  and  abstracts,  Mr.  E.  11,  Bawden's  reply 
to  discussion,  a  closing  contribution  to  the  discus- 
sion on  the  papers  by  Messrs.  MacArthur  and 
Hutton,  and  the  prize  papers  dealing  with  the 
Determination  of  Gold  in  the  Presence  of  Iridium. 


SOME  OBSERVATIONS  ON  THE 

-GRAPHITE  DEPOSITS  OF  MADAGASCAR 

AND  AFRICA. 


{Read  at  December  Meeting,  1912.) 
By  E.  R.  Bawde.v,  M.I.M.E.  (Member) 

REPLY    TO    DISCUSSION. 

Mr.  E.  R.  Bawden  {Member):  Owing  to  the 
fact  that  practically  no  serious  attempt  has  been 
made  to  mine  graphite  in  Africa,  it  was  only 
natural  that  the  discussion  was  of  a  limited 
nature. 

The  contribution  by  .Mr.  Ralph  Stokes  is  very 
much  to  the  point,  but  unfortunately  I  am  uot 
privileged  to  give  the  results  of  my  sampling  of 
these  deposits  mentioned  in  detail.  Large  areas 
of  the  disseminated  deposits  contain  no  more  than 
^%  'o  '^Vo  graphite,  but  at  several  points  I  have 
seen  an  enrichment  going  as  high  as  a  2.5%  grap- 
hite. Deposits  of  quite  another  type  I  have  seen 
which  carried  40%  to  .50%  graphite  carrying 
about  15%  "chip"  in  a  matrix  of  amorphous  plum- 
bago. I  al.so  know  of  an  instance  where  1,000 
tons,  carrying  60%  of  fibrous  and  flaky  graphite 
were  raised  from  12  months  preliminary  prospect- 
ing operations.  I  think  that  the  majority  of 
failures  in  graphite  mining  that  I  know  of  have 
been  cau.sed,  first  :  by  over  capitalisation ; 
secondly  :     by   being    controlled    Vjy    people    un- 


acquainted with  the  nature  of  the  graphite 
industry  ;  and  thirdly  :  by  being  managed  by 
engineers  who  have  had  no  special  training  in 
this  particular  branch  of  mining 

Nearly  all  the  mines  in  Ceylon  are  worked  by 
small  syndicates,  and  rarely  have  been  originally 
capitalised  in  more  than  £10,000.  Madagascar 
has  already  commenced  to  produce  graiihite  of 
the  LL  quality  on  a  commercial  scale  ;  this  pro- 
duction is  controlled  by  people  having  an  inti- 
mate knowledge  of  the  mining,  cleaning  and 
marketing  of  the  mineral.  No  one  should  attempt 
to  exploit  graphite  deposits  without  having  first 
taken  expert  advice  from  those  who  have  had  a 
long  standing  experience  of  all  the  conditions 
that  govern  the  mining,  cleaning,  marketing  and 
occurrence  of  the  mineral. 


A  NEW  METHOD  OF  PRECIPITATION 
BY  ZINC. 


By  John  S.  MacAethuk,    M.Inst.M.M.    (Hon. 
Member). 


CYANIDING  OF  GOLD  AND  SILVER  ORE 
AT  CAVEIUA  MINE,  PORTUGAL. 


By  James  Hutton  (Associate). 
(Read  at  January  Meeting,  191S). 

DISCUSSION. 

Mr.  J.  H.  G.  Banks  (Waihi,N.Z.)(4sso.«(^»'): 
I  regret  that  any  remarks  which  I  have  to  make 
on  the  subject  of  zinc  wafer  precipitation  are  so 
much  delayed  in  being  put  before  you,  but  delay 
was  unavoidable  owing  to  late  arrival  of  the 
.Journal  and  also  owing  to  the  time  taken  to  make 
the  tests,  which  extended  over  a  period  of  two 
months.  In  view  of  the  fact  that  experiments 
are  being  made  on  the  Rand,  and  will  doubtless 
be  made  on  many  other  fields,  a  summary  of  the 
results  obtained  and  the  discussion  thereon  will 
be  very  interesting.     It  is  rather  difficult  entering 
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upon  a  discussion  of  this  nature  from  such  a 
distance  and  I  only  wish  I  could  be  present  to 
put  my  views  more  fully  before  you,  however, 
this  cannot  be,  so  I  must  be  content  with  giving 
you  result  of  tests  as  carried  out  by  the  Waihi 
Company  and  trust  they  will  give  additional 
interest  to  the  discussion.  The  wafers  used  in 
our  tests  weie  cut  from  waste  zinc  from  the 
lathe,  and,  although  not  very  uniform,  yet  were 
sufficientlj'  so  to  enable  us  to  get  a  good  idea  as 
to  the  merits  of  the  method.  We  took  one 
precipitator  of  eight  compartments  and  fitted  up 
eight  trays  of  wafers.  The  depth  of  wafers  was 
3  in.,  weight  approximately  40  lb.  The  result 
of  a  number  of  tests  shows  an  average  e.xfraction 
of  gold  50%,  silver  65%,  whereas  with  the 
compartments  filled  with  zinc  shaving  the  extrac- 
tion is  95%  to  99%.  The  solutions  in  the  bulk 
of  the  tests  assayed  before  entering  the  boxes 
gold  4  dwt.,  silver  32  dwt.,  the  solution  strenoth 
varying  from  0023%  to  007%  KCN.  Rate  of 
How  80  tons  per  24  hours.  It  is  possible  that 
want  of  uniformity  of  the  wafers  was  responsible 
for  a  slightly  poorer  result  than  would  be 
obtained  if  the  method  were  finally  adopted. 
Compared  with  the  Caveira  iline,  our  head 
values  were  higher  and  solution  strength  lower, 
but  even  stronger  .solution  (0'07%  KCN)  failed  to 
imijrove  the  extraction. 

.Mr.  Hutton  claims  in  favour  of  the  wafer 
method  that  the  bullion  .slime  is  very  high 
grade,  requiring  no  acid  treatment,  reduced  zinc 
consumption  and  less  labour  in  handling  the 
slime.  As  regards  the  high  grade  slime,  ^Ir. 
MacArthur  .states  (p.  311)  that  the  bullion  pre- 
cipitate contains  3%  zinc  and  12%  foreign 
matter,  therefore  85%  bullion.  This  is  ideal, 
but  Mr.  Hutton  states  (p.  313)  that  the  pre- 
cipitate averages  35%  fine  metal,  which  is  very 
low.  Seeing  that  there  is  such  a  difference 
between  the  figures  there  must  surely  be  a  mis- 
print, or  have  I  not  read  them  correctly  ?  The 
precii>itate  which  we  obtained  from  the  wafers 
melted  66'5%  bullion  950  line  which  is  very  good 
although  not  a  great  deal  better  than  we  can 
obtain  from  zinc  shaving  by  mechanical  means. 

Consumption,  of  Zinc. — It  is  only  reasonable  to 
sujjpose  that  the  consumption  of  zinc  would  bo 
lower  v/ith  the  wafer  method,  for  reasons  pointed 
out  by  Mr.  MacArthur,  but  the  zinc  consumption 
at  the  Caveira  Mine  using  wafers  is  higher  than 
with  our  u.se  of  shavings. 

'I'he  following  are  the  figures : — 

Caveira.  Wailii. 

Bullion  extracted 

l)er  ton  of  ore  306  oz.  28  oz. 

Zinc  to  fine  metal 

recovered      ...     2-48to4-8tol  2-1  to  1 

Zincper  ton  cf  ore      8  to  16  oz.  5-835oz.  troy 


The  Wailii  figures  were  taken  over  the  past 
four  months. 

At  Waihi  we  have  selenium  and  copper  to 
contend  with,  certainly  they  exist  in  very  small 
quantities,  but  the  last  named  is  at  times  present 
in  the  bullion  .slime  to  the  extent  of  7%  or  8%. 

Regarding  labour  for  cleaning  out  the  extrac- 
tors, we  did  not  find  that  the  slime  was  freed 
from  the  wafers  with  the  ease  which  Mr.  Hutton 
would  lead  one  to  suppose,  although  by  using  a 
trommel  or  some  such  mechanical  device,  the 
removal  of  the  slime,  and  cleaning  u[)  generally 
could  no  doubt  be  very  much  simplified.  If  we 
had  been  able  to  extract  saj-  »<0%  or  90/  of  the 
value  in  our  three  compartments  of  waters  there 
would  have  been  an  advantage  in  the  method, 
but  it  is  unreasonable  to  suppose  that  such  was 
po.ssible  even  allowing  that  per  .square  feetof  sur 
face,  the  wafers  have  a  greater  efficiency  than 
shavings.  Seeing  thit  it  is  the  surface' exposed 
which  must  be  reckoned  on,  it  is  a  simple  matter 
to  calculate  the  weight  of  zinc  wafers  neces.sary 
to  meet  our  requirements,  the  disadvantage  of 
having  such  a  weight  discounting  anything  to  be 
gained  from  the  production  of  high  grade  slime. 
In  the  matter  of  the  production  of  high  grade 
slime  and  also  lessened  zinc  consumption,  1  think 
the  method  of  washing  through  a  fine  screen  and 
returning  the  shorts  to  a  series  of  superinqjo.sed 
trays  set  in  the  first  compartment  of  the  extractor 
is  good.  This  method  was  used  at  several  |>lants 
and  was  tried  by  us  early  in  1911,  but  was  not 
persevered  with. 

To  sum  the  matter  up,  our  first  point  is  good 
precipitation  and  this  we  did  not  get,  but  we  will 
await  with  interest  the  result  of  experiments  on 
the  Rand  and  elsewhere,  and  no  doubt  we  will 
be  further  enlightened  on  the  subject  before 
finally  coming  to  a  conclusion. 


THE  DETERMINATION  OF  GOLD  IN  THE 

PRESENCE  OF  IRIDIUM  AND  ALLIED 

METALS  IN  MATERIALS  SUCH 

AS  BLACK  SAND. 


As  reported  at  the  June  meeting  of  the  Society, 
the  prize  of  twenty  guineas  offered  by  the  Wit- 
watersrand  Co-0|ierative  Smelting  Work.s,  Ltd.,* 
has  been  divided  and  awarded  to  "  Cuprous " 
(Mr.  Chris.  Toombs)  and  "Propria"  (Mr.  Jas. 
Gray).  The  following  are  the  prize  papers, 
which  are  printed  as  received  : — 

Paper  Submitted 
By  Jame.s  Gray,  F.I.C.  (Member  of  Council). 

Most  of  the  methods  which  have  been  sug- 
gested for  the  estimation  of  gold  and  the  platinum 
group  of  metals  have  reference  to   material  in 

•Sue  this  Journal,  Vol.  XIII.,  Dec.  1912,  p.  242. 
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which  a  large  proportion  of  these  metals  is  pre- 
sent and  under  these  circumstances  the  classical 
methods  of  Deville  and  Stas  (1),  and  the  more 
recent  methods  of  Leidie  and  Quennessen  (2),  are 
applicable  without  any  preliminary  treatment  of 
the  ore.  The  metals  in  the  material  under  dis- 
cussion must  be  concentrated  by  means  of  an 
assay  before  the  above  methods  can  be  applied. 
Unfortunately,  a  considerable  amount  of  analy- 
tical skill  as  well  as  time  is  necessary  ('besides  an 
extensive  eq'uipment,  which  is  usually  tseyond  the 
average  Rand  assay  office),  in  an  assay  by  these 
methods  and,  therefore,  they  need  not  be 
considered  further. 

The  other  methods  which  have  been  suggested 
can  be  roughly  divided  into  two  classes  which, 
however,  depend  to  some  extent  upon  one 
another.     They  are  : — 

1st.   Processes  depending  on  the  selective   action 
of   acids    followed   by   precipitation    of  the 
metals  obtained  in  solution  bj'  this  means. 
2nd.   Those  involving  direct  precipitation  of  gold 
from   solutions   of  the   chloride  and   subse- 
quent estimation  of  same. 
Mietzschke's  (3)  method,  which  is  a  type  of  the 
first  class  is  : — "Four  quantities  of  0'25  gm.  of 
the  alloy  are  cupelled  with   silver.     Two   of  the 
resulting    cornets   are   boiled   with   concentrated 
sulphuric  acid  and  two  with  nitric   acid   and  the 
residues    weighed.     The   gold    is    submitted    to 
quartation  a  second   time  and  then   boiled  with 
nitric  acid   by  which  means  silver  and  platinum 
are  removed.     Part  of  the  iridium  will  be  found 
floating  in  the  silver  solution,  which  is  filtered  to 
recover  it.     The  gold-iridium  is  dis.solved  in  aqua 
regia,  when  most  of  the  iridium  will  be  left  undis- 
solved.    The  gold   is   precipitated    with   ferrous 
sulphate    and    the     remainder    of    the    iridium 
obtained  by  evaporation  of  the  filtrate." 

Rossler  ('f)  treats  one  cornet  with  nitric  acid 
and  one  with  sulphuric  acid  and  the  excess  of 
weight  of  the  first  over  the  second  is  reckoned  as 
platinum.  For  large  quantities,  the  silver  is  first 
removed  with  sulphuric  acid  and  the  residue  dis- 
solved in  dilute  aqua  regia,  avoiding  excess  of 
nitric  acid.  Rhodium  and  iridium  are  left  un- 
dissolved. The  gold  in  the  filtrate  is  precipitated 
with  ferrous  chloride.  He  also  states,  that  if 
ferrous  sulphate  is  used  platinum  may  be 
precipitated  with  the  gold. 

The  methods  in  the  .second  class  consist  in  the 
removal  of  the  silver  by  sulphuric  acid  and  solu- 
tion of  the  residue  in  aqua  regia,  filtration  to 
remove  any  iridium  or  allied  metals  which  may 
be  in,soluble  and  then  precipitation  of  the  gold 
which  is  collected  and  weighed.  The  platinum 
metals  are  estimated  by  difference. 

Many  methods  have  been  suggested  with 
regard  to  the  precipitation   of  gold,    it    being  of 


course  essential  that  the  reagent  should  only  pre- 
cipitate gold.  On  reference  to  the  literature  on 
the  subject  it  is  found  that  the  following  reagents, 
among  others,  have  been  proposed  : — Hydrogen 
peroxide  (5),  formaldehyde  (6),  hydrazine  hydro- 
chloride and  hydroxylamine  hydrochloride  (7), 
dextrose  (8),  acetylene  (9),  etc.,  etc.  It  would, 
however,  appear  that  hydrogen  peroxide  is  the 
most  .satisfactory,  both  from  the  point  of  view  of 
cost  and  of  precipitating  gold  only,  for  with 
regard  to  the  other  reagents  some  authorities  are 
of  opinion  that  other  metals  are  precipitated 
along  with  gold. 

The  details  of  the  method  which  I  have  adopted 
in  carrying  out  an  estimation  of  this  kind  are  as 
follows  : — 

0"5  to  2  A.T.  of  the  material  are  assayed  in 
the  usual  manner  and  the  lead  button  cupelled. 
The  bullion  thus  obtained  is  weighed — silver, 
gold  and  platinum  metals.  Owing  to  the  ten- 
dency of  the  platinum  metals  to  cause  the  bead 
to  scatter  over  the  cupel  it  may  be  necessary, 
when  a  large  proportion  of  these  metals  is  present, 
to  add  silver  before  cupelling.  The  bullion  is 
then  cupelled  with  a  sufHcient  excess  of  silver  and 
the  alloy  after  being  well  flattened,  preferably  in 
the  mill,  is  treated  with  hot  concentrated  sul- 
phuric acid  and  after  washing,  the  residue  is 
weighed — gold  and  platinum  metals.  The  residue 
is  then  dissolved  in  aqua  regia  and  the  solution 
filtered  to  remove  any  insoluble  platinum  metals. 
The  filtrate  is  then  made  alkaline  with  caustic 
soda,  the  change  from  deep  yellow  to  almost 
white  being  easily  noticed.  From  10  to  20  cc. 
hydrogen  peroxide  (20  vols  quality),  are  then 
added  when  the  gold  comes  down  immediately  as 
a  black  precipitate  according  to  the  following 
equation  : — 

2AuCI,,  -I-  3H.3O0  -h  6K0H  =  2Au  -f  30.  -t-  6KCI  + 
6H.,0.  The  mixture  is  then  boiled  for  about  ten 
minutes  and  filtered.  After  washing  it  is  run 
down  in  a  crucible  with  borax,  litharge  and 
reducing  agent  or  scorified  and  the  resulting  lead 
button  cupelled  and  the  gold  thus  obtained 
weighed.  The  difference  in  weight  between  the 
weight  of  the  gold  -f-  platinum  metals  and  the 
gold  gives  the  platinum  metals. 

It  is  advisable  to  run  a  blank  on  pure  gold 
simultaneously  and  the  loss  is  added  to  the  final 
weight  of  gold  recovered.  It  will  be  found  that 
with  ordinary  care  99'5%  of  the  gold  is  easily 
recovered. 

In  the  case  of  dilute  solutions  it  is  advisable  to 
acidulate  after  the  oxygen  has  been  expelled  by 
boiling. 

The  platinum  metals  may  be  recovered  from 
the  filtrate  by  means  of  sulphuretted  hydrogen 
and  determined  according  to  the  methods  of 
Leidie  and  Quennessen.     The  residue  insoluble 
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in  aqiia  regia  as  stated  above  may  be   recovered 
in  a  convenient  form  by  cupelling  the  filter  paper. 
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LINES   OP   INVE.STIGATION. 

The    following   are    the    lines    on    which    the 
research  was  carried  out : — 


(a)  Re.search  on  a  simple  and  rapid  methud 
for  the  recovering  of  total  gold  dissolved  in 
aqua  regia. 

(6)  Research  on  the  operation  of  flattening, 
rolling,  annealing  and  parting  small  silver-gold 
buttons. 

((■)  Research  on  methods  of  fluxing  and  treat- 
ment of  black  sand  so  as  to  obtain  the  highest 
result  for  both  gold  and  iridium  contents. 

(d)  Research  on  separation  and  estimation  of 
gold  and  iridium. 

[e)  E.Kamination  for  platinum. 

A 

Before  proceeding  with  the  investigation  '<( 
gold  [ilus  iridium,  the  tir.sc  thing  to  be  considered 
is  the  following  : — 

Starting  with  a  piece  of  pure  gold  weighed 
accurately  to  O'Ol  mgm,,  dissolving  it  in  aqua 
regia,  what  is  the  possibilit}',  and  what  is  the 
best  method  of  recovering  it  again  as  metallic 
gold,  to  within  O'Ol  mgm.  ? 

If  one  looks  up  the  text  books  on  this  subject 
it  would  appear  to  be  a  very  simple  matter,  but 
when  one  comes  to  try  most  of  the  methods  on 
small  quantities  of  about  20  mgm.  pure  gold  it  is 
very  difficult  to  recover  the  full  amount  to  with- 
in 0  01  mgm.  or  0"02  mgm.,  ami  any  method 
employed  for  assaying  the  gold  contents  of 
material  handled  by  customs  works,  must  be 
accurate  to  within  at  least  0'02  mgm.,  this  repre- 
senting 0'02  oz.  on  1  assay  ton,  or  approximately 
Is.  8d.  per  ton. 

Experiment  I. 

A  weighed  quantity  of  puce  gold  was  dissolved 
in  dilute  aqua  regia  in  small  covered  jwrcelain 
capsules  heating  gently  on  water  bath.  Solution 
transferred  to  lead  capsules,  evaporated  to  dryness 
on  water  bath,  heated  to  about  120°  C,  cupelled 
with  silver,  parted  and  the  recovered  gold 
weighed. 

Average  of  Three  Determinations. 
Orifjinal .  Recovered.  Deficit. 

20' 14  mgm.  19  07  mgm.  107  mgm. 

Experiment  II. 

Repeated  Experiment  I.,  using  long  test  tubes 
for  the  dissolving  of  the  gold  in  aqua  regia. 
Average  of  Three  Determinations. 
Original.  Recovered.  Delieit. 

2018  mgm.  1957  mgm.         061  mgm. 

EXPERIME.VT    III. 

Repeat  of  Experiments  I.  and  II ,  using  very 
long  necked  parting  flasks  for  the  dissolving. 
Average  of  Three  Determinations. 
Original.  Recovered.  Deficit. 

19-99  mgm.  1898  mgm.  rOl  mgm. 

Experiment  IV. 
Evaporated   gold  aqua  regia  solution  in    lead 
dish  with  litharge,  scorified,  cupelled,  etc.,  etc. 
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Average  of  Three  Dtterminationa. 

Original.  Recovered.  DeKtit. 

20-49  mgm.  19  47  ragin.  102  nigm. 

EXPEUIMEST   V. 
Evaporated   gold   aijua  regia  .solution  in  lead 
dish  to  dryness,  added  water,    then   oxalic  acid, 
took   to  dryness,   heated  to    120"   C,    scorified, 
etc.,  etc 

Average  of  Three  Dctermiuatiitns. 

Orijjinal.  Keeovereil.  Detieit. 

20-30  nigui.  1941  mgm.  OQo  mgni. 

Experiment  V[. 
Took  gold  aijua  regia  solution  to  dryness  in  lead 
dish   with  formaline,  added  water  and  formaline 
and    evaporated    to    dryness     again,     scorified, 
cupelled,  etc.,  etc. 

Average  of  Three  Deferniinatioiis. 

Original.  Recovered.  Deficit. 

20-30  mgm.  19-89  mgni.         046  uigni. 

X.B. — The  individual  determinations   except  in 

Experiment  Yl.  were  very  erratic. 

EXI'EUIMEXT   VII. 

Dissolve  gold  in  2  cc,  10%  aqua  regia,  transfer 

to  lead  di.shes,  neutralise  with  NaOH,  add  little 

NaCN    then  some  Cu.,Cl.,  evaporate  to  dryness, 

heat  to  120°  C,  scorify,  cupel,  etc.,  etc. 

Average  of  Six  Detertnin'ttionx. 

Original.  Recovereil.  Uelicit. 

20  36  mgm.  20-10  mgm.  026  mgm. 

From  the  results  of  above  experiments  it  is 
evident  that  an  evapiration-in-lead-dish-method 
is  not  sufficiently  accurate  to  be  of  any  value,  the 
precipitation  by  cuprous  cliloride  as  in  slime 
residue  assaying,  giving  the  best  results,  but 
repeat  in  triplicate  giving  the  same  deficit  as  the 
original  ex[ierinient  done  in  triplicate. 

Experiment  VIII. 

Dissolve  gold  in  2  cc,  10%  acpia  regia, 
neutralise  with  XaOH,  add  NaCN  then  Cu.X'U 
in  excess,  filter,  fuse,  cupel,  etc.,  etc. 

Average  of  Three  Beterminatiotix. 
Original.  Recovered.  Snr|)lus. 

20-27  mgm.  2041  mgm.  0-14  mgm. 

The  treatment  after  cupelling  in  all  above 
experiments  were  as  follows  : — 

Silver  gold  bead  removed  from  cupel  cleaned 
from  any  adhering  cupel  matter,  tapped  with 
hammer  on  anvil,  annealed,  put  tlirough  bullion 
rolls,  annealed  and  again  through  rolls,  then 
parted  in  routine  weak  parting  acid  of  sp.  gr. 
llo,  2i  silver  to  1  gold  being  used  in  each  case. 

Experiment  IX. 
Ctipelliition  Chec/iX. 
The  flattening  and  parting  being  carried  out  as 
in  Experiment  VIII.  and  previous  experiments. 

Average  (f  Three  Determinations. 

Original.  Recovered.  Surplus. 

1995  mgm.  20  08  mgm.  013  nigra. 


This  gives  practically  the  same  surcharge  as  in 
Experiment  VIII.  so  that  one  might  conclude  that 
cuprous  chloride  used  as  above  gives  a  full  preci- 
pitation of  the  dissolved  gold. 

Experiment  X. 

Repeat  Experiment  VIII.,  but  boil  in  a  second 
strong  parting  acid. 

Average  of  Three  Determinations. 
Original.  Recovered.  Detieit. 

20-23  mgm.         2017  mgm.         006  mgm. 
The  individual  determinations  agreed  in  having 
a  loss. 

B 

Research  on  treatment  cf  silver-gold  beads 
after  cupellation. 

ExPERIitfENT    XI. 

2J  silver  to  1  gold  were  cupelled  together  in 
this  experiment,  the  beads  clea:-ed  and  rolled 
out. 

Length  after  rolling  ...     30  mm. 

Breadth  after  rolling  ...        6  mm. 

Thickness  after  rolling         ...        025  mm. 
The  parting  was  done  in  a  silica-ware  parting 
ap|iaratus  to  ensure  uniform  acid  treatment,    a 
crystal  of   AgNOg   being  added   to   the  parting 
acids. 

Origina 
mgm. 


A  Unannealed,  1  acid 


Recovered  Difi'erence 
mgm.  mgm. 


treatment        ...    20-32 

20-50 

4-0-18 

20-37 

20-57 

+  0-20 

B  Annealed,  1  acid...   2037 

20-40 

-1-0-03 

20-43 

20-47 

-f  0-04 

(■  Unannealed, 2acids  2004 

20-12 

-t-0-08 

20-36 

20-46 

4-0-10 

D  Annealed,  2  acids     20-43 

20-35 

-0-08 

20-38 

20-32 

-0-06 

Experiment 

XII. 

Repeat  (b)  and  (d)  Experi 

ment  XI. 

Gave  (b) 

longer  time  in  the  boiling  ac 

d,  about 

8  minutes 

in  all. 

Original     Recovered 

Difference 

nigrii. 

mgm. 

mgm. 

Annealed,  1  acid     20-64 

2066 

+  002 

2001 

19-99 

4-0  02 

Annealed,  2  acids    2009 

20-06 

-  0-04 

20-29 

20-22 

-007 

Experiment  XIII. 
Repeat  (d)  Experiment  XI.,  i.e..  annealed  and 
boiled  in  weak  and  strong  parting  acids,  giving 
longer   time   in   the  second    boiling  acid  than  in 
Experiments  XI.  and  XII. 


Original. 

Recovered. 

DiH'erence. 

19-00  mgm. 

18-90  mgm. 

-  0-10  mgm 

19-47     „ 

19-34     „ 

-013     „ 

18-84     „ 

18-70     „ 

-0-14     „ 

19-16     „ 

19-04     „ 

-0-12     „ 
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The  parting  acid  employed  was  of  the  following 
strength  : — 

Weak  acid       ..       5  HNO3  to  12  H.,0 
Strong  acid     ...      1  HNO3  to     1  H.O 

The  weak  acid  being  about  the  strength  of 
ordinary  routine  jiarting  acid,  while  the  .stronger 
is  not  so  strong  as  generally  used  in  bullion  assay 
practice.  Each  of  the  acids  was  well  boiled  to 
drive  off  nitrous  fumes  and  then  cooled  to  about 
85°  C.  before  using,  and  also  a  precautionary 
crystal  of  AgNOj  added  in  case  of  the  presence 
of  any  CI.  With  regard  to  nitrous  fumes— the 
operation  of  parting  produces  them  copiously,  so 
it  is  quite  possible  that  gold  may  be  dissolved 
from  that  source. 

Experiment  XIV. 

The  weak  and  strong   parting  acids  used  in 
E.xperiments  XIII.  were  filtered  through  a  close 
filter  paper,  HCI  added  in  sufficient  quantity  to 
precipitate  the  silver,  which  was  filtered  oti';  the 
filtrate  was   evaporated  almost  to  dryness  three 
times,  adding  HCI  to  drive  off  HNO3,  the  residue 
taken  up  with  water,  neutralised,  NaCN  added, 
and  cuprous   chloride    (Cu„Cl,),    filtered,    fused, 
<;u))elled,  etc.,  etc. 

Found  in  weak  acid    ...  ...     Trace 

Found  in  strong  acid  ...  ...     Trace 

The  filter  papers  through  which  the  acids  were 
passed  were  also  fused,  and  no  gold  found  on  them. 
Further  work  is  required  to  clear  up  this  point  as 
the  traces  of  gold  found  in  solution  do  not 
account  for  the  deficit. 

C 

•Some  time  ago  I  made  a  series  of  experiments 
to  determine  the  method  giving  the  highest  gold 
result  on  black  sand,  especially  roasting  before 
fusing,  against  fusing  direct,  utilising  the  sulphur 
present  as  the  reducer.  I  almost  invariably 
found  that  direct  fusing  gave  the  highest  re- 
sult. The  experiments  were  made  on  black  sand 
containing  from  7  oz.  to  10  oz.  gold  plus  iridium, 
the  iridium  being  present  in  some  cases  in  only 
traces.  For  this  investigation  I  have  now  gone 
into  the  subject  closely,  and  the  results  are  most 
interesting.  The  theory  is  held  that  if  the  iron 
in  a  slag  is  largely  in  the  ferric  state  .some  of  the 
gold  is  held  up  in  the  slag.  A  series  of  fusions 
were  done  to  test  this  theory,  wrought  iron  nails, 
or  Hour  in  excess  being  used  in  an  endeavour  to 
obtain  a  ferrous  slag. 

The  following  are  the  fluxes  used  : — 
Haw  black  .sand  ...      1     A.T. 

Soda  carbonate  ...     2i     „ 

Borax  ...  ...  ...      1       ,, 

Litharge  ...  ...      1,',     ,, 

with  and  without  iron  nails 


Roasted  black  .sand     ...      1     A.T. 
Soda  carbonate  ...      2       „ 

Borax  ...  ...  ...      H     ,, 

Litharge  ...  ...      H     ,, 

as  reducer  4  or  5  wrought  iron  nails  or  4  gm.  flour. 
Five  grams  of  a  washed  slime  residue  going 
0'08  dwt.  gold  to  ton  was  used  to  coat  the  roast- 
ing di.shes  to  prevent  the  black  sand  adhering. 
The  roasting  was  done  at  a  scarcely  visible  red 
heat  in  muffle.  (Of  course  black  sand  was 
weighed  before  roasting.) 

Experiment  XV. 

Gold        Iridium 
oz.  07,. 

Unroasted  plus  iron   nails...  16-70  0'56 

Unroasted  no  reducer        ...  1G'.58  0'93 

Roasted  plus  nails  ...  16-60         0-25 

Roasted  plus  flour  ...  16-54  1 '29 

Fusions  were  done  in  triplicate,  above  lieingaver- 
ages.      These  fusions  and  estimations  were  made 
before  the  po.ssibility  of  a  loss  of  gold  in  cupelling 
and  parting  was  thought  of,  and  there  wa.s  a  deficit 
of  about  02  oz.  in  the  sum  of  gold  and  iridium, 
against  both  weighed  together  before  separation. 
The  results   of  the   above  are  instructive.     The 
use    of   iron    nails    would    appear   to    drive    the 
iridium  into  the  slag,  and  also  would  appear  to 
bear  out  the  theory  stated  early  in  this  paragraph 
as  in  the  case  of  the  unroasted  black  .sand  plus  iron 
nails  a  distinctly  higher  gold  value  was  obtained 
than    in    any    of  the  other    fusions.       The    slag 
too  on  examination  was  most  decidedly  ferrous. 
Experiment  XVI. 
In  this  experiment  an  endeavour  was  made  by 
thoroughly  fluxing    with   iron    to    drive    all    the 
iridium   into  the   slag   and  obtain   a  clean  gold 
bead.     Some  ordinary  iron  filings  were  obtained 
in  the  workshops,  and  the  portion  passing  through 
a  30  X  30  sieve  used  as  reducer  in  flux. 

Black  sand       ...  ...      1     A.T. 

Soda  carbonate  ...      2       ,, 

Borax  ...  ...  ...     2       ,, 

Litharge  ...  ...      li     ,. 

Iron  filings       ...  ...    10  gm. 

(!old         Iridium 
oz.  oz. 

Unroasted        16-L'9         1-37 

Roasted  16-43         1-50 

The  opposite  result  to  what  was  expected  has 
taken  place.  The  gold  values  being  lower  than 
in  Experiment  XV.,  and  opiw.sed  to  them  also, 
as  a  higher  value  is  obtained  from  the  roasted 
ore.  As  regards  the  iridium — this  would  appear 
to  be  a  good  method  to  flux  for  a  high  result  in 
that  metal.  Further  results  on  the  use  of  iron 
and  flour  will  be  found  in  the  next  paragraph. 

D 

Separation  and  estimation  of  gold  and  iridium 
when  ohtained  tor/ether  after  partinf/  operations. 
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The  information  I  liave  been  able  to  obtain  with 
regard  to  iridium  has  not  been  great,  and  I  must 
say  somewhat  conflicting.  However,  there  seems 
to  be  a  consensus  of  opinion  that  iridium  is  in- 
soluble in  dilute  aqua  regia,  and  the  results  of 
my  experiments  seem  to  bear  this  out.  To  be 
on  the  safe  side  a  solution  of  10%  aqua  regia  has 
been  used  in  the  following  work. 

The  method  emploj'ed  was  to  weigh  the  gold 
and  iridium  together  on  the  assay  balance,  then 
separate  by  dissolving  the  gold  indilute  aqua  regia, 
obtaining  and  weighing  the  two  metals  separately, 
and  thus  finding  out  how  close  the  sum  of  the  two 
came  to  the  two  weighed  together  originally  My 
first  results  were  very  disappointing,  deficits  of 
from  O'l  to  1  nigni.  being  found,  with  the  result 
that  the  investigation  had  to  be  made  in  the 
complete  manner  already  described,  and  it  was 
not  till  the  iiarting  operation,  and  loss  in  the 
operation,  was  understood,  that  success  to  mj' 
satisfaction  was  obtained. 

The  following  is  the  method  used  for  sejiara- 
tion  of  the  gold  and  iridium  : — 

Parting  from  the  silver  is  best  done  in  porce- 
lain crucibles.  The  first  trouble  met  with  is,  that 
the  iridium  often  se|iarates  from  the  gold  in  a 
very  finely  divided  .state,  very  ditJicult  to  settle 
for  the  necessary  decantation  of  acid,  and  washes 
to  follow.  An  endeavour  to  overcome  this  was 
tried  with  varying  .success  as  follows  . — The  acid 
was  brought  to  the  boil  and  then  cooled  to  about 
•80°  C,  when  the  cornet  previously  rolled  and 
annealed  was  dropped  in.  It  was  left  stand- 
ing till  action  ceased,  and  then  put  on  a  hot 
plate  and  gradually  heated  till  just  at  boiling, 
without  any  ebullition  taking  place  however, 
after  5  min.  it  can  be  removed,  decanted,  washed 
with  three  washes  very  carefully,  dried  and 
annealed.  If  this  operation  is  done  with  care  the 
iridium  will  be  found  adhering  to  the  gold. 

.  Personally  1  don't  see  why  the  parting  acid 
and  subsequent  washes,  cannot  be  pas.sed  through 
a  very  small  ashless  filter  (ash  =  003  mgm)  the 
paper  ignited  and  added  to  the  bulk  of  gold  and 
iridium.  However,  I  did  not  go  further  into 
this.  Transfer  the  gold  and  iridium  to  the 
balance  pan,  if — as  happens  when  the  iridium 
comes  away  from  the  gold — iridium  is  found 
adhering  to  the  crucible,  it  can  be  removed  as 
follows  : — A  scrap  of  ashless  filter  paper  about 
the  size  of  a  shilling  is  damped  with  distilled 
water,  and  with  it  on  the  tip  of  the  finger  wipe 
out  the  crucible,  ignite  and  add  to  the  main 
bulk  on  the  balance  pan  ;  the  error  introduced 
by  the  scrap  of  paper  being  negligible.  Weigh 
the  gold  and  iridium  together,  then  tran.sfer  to  a 
long  narrow  test  tube  on  which  a  spout  has  been 
formed  by  heating  the  edge  in  a  burner,  and 
when  soft,  drawing  the  edge  of  a  penknife  blade 


along  it,  A  set  for  routine  use  can  be  quickly 
prepared.  Test  tubes  have  the  advantage  over 
porcelain  crucibles  in  preventing  concentration  of 
the  aqua  regia,  A  beaker  with  a  piece  of  thick 
rubber  insertion,  having  holes  to  just  take  the 
test  tubes,  as  a  cover,  makes  a  good  water  bath. 
To  t'.ie  gold  and  iridium  in  test  tube  add  1  cc, 
10%  aqua  regia,  place  in  the  water  bath  and  heat 
to  GO — 70°  C,  action  ceases,  and  the  gold  is  dis- 
.solved  under  half  an  hour.  Use  very  small 
funnels  and  ashless  filter  pa[)ers,  Tiie  pajjcrs 
used  were  Schleicher  and  Schull's  Xo,  ,590  ;  the 
9  cm.  having  an  ash  of  005  mgm,  were  cut 
down  to  o  cm,  so  that  the  ash  would  be  from 
"•02  to  0'03  mgm.  Smear  the  spout  of  the  test 
tube  with  a  film  of  grease,  and  filter.  Wash 
thoroughly  till  free  from  gold.  As  a  last  precau- 
tion against  any  of  the  very  heavy  iridium 
renuiinini;  in  the  test  tube,  fill  test  tube  full  up 
with  distilled  water,  then  carefu'ly  invert  funnel 
over  it  and  quickly  turn  upside  down,  the  water 
will  run  through  quickly  leaving  any  little  iridium 
on  the  paper.  This  last  operation  must  not  be 
done  till  everything  is  washed  gold  free.  As  a 
precautionary  measure  a  wash  with  dilute  NHj 
to  remove  traces  of  AgCI  should  be  given.  The 
filter  paper  is  then  dried,  ignited  and  weighed, 
result  being  the  iridium.  The  filtrate  is  next 
neutralized  with  2'.5  cc.  normal  soda  .solution, 
2  cc.  of  a  10%  NaCX  added,  then  5  cc,  Cu.^Cl^ 
solution,  stirring  well  while  adding  the  Cu.,Cl.i, 
After  2  min,  add  a  second  5  cc.  Cu„C1.2  which 
seems  to  clarify  the  solution  ;  filter,  sprinkle  the 
paper  with  litharge,  add  the  necessarj'  silver, 
fuse,  cui)el,  flatten,  roll  and  anneal,  part  by  boil- 
ing in  weak  parting  acid,  anneal  and  weigh.  If 
these  operations  are  carried  through  carefully 
the  sum  of  the  separate  estimation  of  the  gold 
and  iridium  will  agree  with  the  original  to 
within  ±0-02  mgm. 

With  every  series  I  would  stronglj'  advise  that 
a  blank  experiment  with  fine  gold  (in  duplicate 
might  be  .safer)  be  carried  out,  starting  at  the 
cupellation  of  the  buttons  obtained  from  the 
original  black  sand  fusions.  As  soon  as  the 
assayer  has  obtained  confidence  in  himself,  and 
the  method,  it  will  be  no  longer  necessary  to 
preciiiitate  and  recover  the  gold  which  is  a 
lengthy  ])rocess.  He  will  ,simply  weigh  the  gold 
and  iridium  together,  dis.solve  out  gold  and 
filter  oft'  the  iridium  wash  and  weigh,  deduct- 
ing from  the  total  weight  to  obtain  the  correct 
gold  value.  Per.sonally  I  Would  now  have  no 
hesitation  in  doing  this. 

Saiapie  Snhmitted  htj  the  Witivatersrand  Co- 
Operiuive  Smelting  Workf. 

The  fusions  and  Huxing  were  carried  out  as  in 
Experiment  XV,  .so  as  to  obtain  further  informa- 
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tion  on  the  use  of  iron  in  fluxing,   and  also  as  to 
the  advantage  of  treating  raw  or  roasting. 

Exi'EIUMENT   XVII. 

Au  +  Ir.    An.       Ir.    Ditt'er. 

oz.         oz.        oz.       oz. 

A   Unroasted  +  nails...    1980  1910  068   --02 

19-76  1905  0-70  -01 

B  Unroasted  no  reducer  20-48   19-06   1-32  -"10 

20-39  18-98  1-30  --11 

c  Unroasted  +  flour...   20-02   18-46   1-56     nil 

20-14  18-64  1-47  +-03 
D  Koasted  +  nails    ...   1869  1829  0-38  --02 
18-83  18-29  0-58  +'04 
E  Roasted  +  4gni,  tiour  20-61   19-01   1-60    — 
-20-54  18-99  1-59  +-04 
Checks  cupelled  and  treited  -with  above. 
Original.  Recovered.  Ijifl'erence. 

IS  90  nigin.  18-87  nigm.  - -03  mgni. 

18-96     „  18-95     „  --01      „ 

To  be  added  to  gold  value  0  02  oz. 
Filter  ash  =  0-03   mgni.   to  be  deducted  from 
iridium  value. 

Slags  run  down  with  excess  litharge  flour  and 
soda  carbonate,  (c)  and  (d)  showed  gold,  others 
none. 

In  the  above  there  seems  to  be  a  tendency  for 
a  direct  fusion   to  give   the   highest  gold  value, 
but  the  ditt'erence  i.s  so  small  in  its  favour  that 
one   might  put   it  down    to  experimental  error. 
There  is  no  doubt,  however,  about  the  method  giv- 
ing the  highest  iridium  value,  viz.,  roasting  plus 
excess  flour  as  reducer,   although  the  unroasted 
plus  tiour  method  runs  it  close  but  gives  low  gold 
results.     I   would   report    the   gold  value  of  the 
above  sam|)le  from  the  average  of  the  following  : 
19  10  oz. 
19  05  „ 
19  06  „ 
18-98  „ 
19-01    „ 
18-99  „ 


Average         ...      19-03 
plus  deficit  on  checks      0  02 


Total 
li'idiuni 


19-05 

1-60 
1-59 


Average        ...        159,, 
Less  filter  ash       0-()3  ,, 


1-56  „ 

Gold       ...     19-05  oz.  per  ton 
Iridium...        1-56  ,, 

KXI'EUIMENT    XVIII. 

A  further  test  of  the  above  method  was  made 
on  a  black  .sand  residue  low  in  gold  and  iridium. 


Ii. 


An. 
oz. 
0-34 
0-34 

0-34 


DiHerence. 


Au  +  Ir. 
oz. 

0-43  0-11  0-34  +-02 

0-43  0-10  0-34  +-01 

0-43  0-11  0-34  +-02 

There    are    several    points  still   which  require 

further   research,  in   particular  the  operation  of 

parting,    especially    on    very    thinly    rolled    out 

cornets,  as  I  undoubtedly  found  a  loss  on  boiling 

in  the  second  strong  nitric  acid.     Time  does  not 

permit  me  to   investigate   this   point   further  at 

pre.sent. 

The  question  of  which  method  of  fusion  gives- 
the  highest  gold  value  also  requires  further 
investigation,  and  both  these  points  could  be 
more  easily  handled  by  the  senior  students  at  the- 
College,  than  by  busy  professional  men. 

E 

E.i-ami nation  for  Platinum. 

Experiment  XIX. 

The  parting  acids  u.sed   in    dissolving  out  the 

silver  from  the  gold  and  iridium   in    10   cornets, 

had    the    silver    precipitated    with    excess    HCl, 

filtered  and  evaporated  to  dryness,  taken  up  with 

HCl  and  any  further  silver  filtered  off.     Excess 

HCl    driven    ofl',    and    potassium    chloride    and 

alcohol  added. 

Result — platinum  absent. 

EXPEEIMENT  XX. 
10  gold  cornets  obtained  from  the  black  .sand 
.submitted  were  dissolved  in  dilute  aqua  regia 
leaving  a  trace  of  residual  matter  which  proved  to 
be  AgCI.  The  solution  was  taken  almost  to 
dryness  several  times  with  water,  and  finally 
some  ammonium  chloride  added  with  alcohol. 
Result — platinum  and  iridium  absent. 

Method  for  General  U-ie. 
Cover  three  roasting  di.shes  with  a  layer  of  fine 
silica,  or  washed  slime  residue,  and  on  each 
spread  out  1  assay  ton  of  the  black  sand.  Roast 
at  a  scarcely  perceptible  very  dull  red  heat  in 
the  muffle  till  sulphur  fi-ee.     Flux  as  follows  : — 

Black  8and 1     A.T. 

•Soda  carbonate        ...  ...      2     A.T, 

Borax  U  A.T. 

Litharge      lI   A.T. 

Flour  ...  ...  ...      4      gm. 

Silver  ...  ...  ...      q.s. 

Black  sand  of  course  weighed  before  roasting. 
Mix  thoroughly  in  mortar.  Transfer  to  paper 
bag,  and  roll  into  a  very  compact  parcel,  which 
will  fit  well  into  the  pot.  Have  pots  in  the  fire, 
and  when  at  a  good  red  heat,  i)lace  bags  in  pots, 
closing  oft"  draught  for  a  minute  till  fusion  has 
taken  place,  then  open  up  draught  finishing  at  a 
nearly  white  heat.  Wash  w'ith  mixture  of  litharge 
and  flour  ;  pour  and  cuiiel.      With  the  series  cupel 
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1  or  2  pieces  of  |>uie  4;"lil,  "itli  the  necessary  silver. 
Iiemove  beads  from  cupels,  clean  oti'  any  adher- 
ing cupel  matter,  flatten  anil  anneal  :  roll  and 
anneal.  Part  in  porcelain  crucible.s,  using  dilute 
nitric  acid  (."»HXCX  to  iL'H.O).  Bring  the  acid 
to  the  boil,  cool  t<>  about  8f'  C,  throw  in  cornet. 
Action  should  be  brisk  but  not  vigorous,  so  as  to 
keep  the  iridium  adhering  to  the  gold.  Put  on 
hot  plate  and  heat  to  about  boiling,  without  any 
actual  ebullition  :  decant  off  acid,  wash,  and 
anneal.  I  would  strongly  advise  annealing  over 
a  Bunsen  burner  (the  writer  u.ses  a  spirit  Bunsen) 
as  there  is  a  tendency  for  the  iridium  to  stick  to 
the  porcelain  crucible  if  heated  too  strongly. 
Weigh  gold  and  iridium  together  ;  dissolve  out 
gold  with  1  cc.  10%  ac|ua  regia  in  a  long  test 
tube.  Filter  off  the  iridium,  wash,  dry  and 
ignite  over  a  Bunsen  burner  (not  in  mufHe), 
weigh,  make  a  deduction  fnr  filter  ash,  the  re 
mainder  being  iridium.  Subtract  this  from  sum 
of  gold  <and  iridium,  this  gives  the  weight  of  fine 
gold  in  the  1  A.T.  fused.  Weigh  the  parted  i)ure 
gold  checks  and  make  an  addition  or  subtraction 
as  the  case  may  be. 

In  the  writer's  opinion  the  foregoing  is  all  that 
is  necessary  to  obtain  very  accurate  gold  and 
iridium  results. 

The  roasting  [jIus  excess  of  fiour  method  has 
been  .selected  as  giving  good  gold  results,  with  a 
maximum  value  for  iridium  over  any  of  the  other 
methods  tried,  and  it  is  mo.st  essential  that  the 
assaj-ers  employed  by  the  mines  (the  .sellers) 
should  use  the  same  method  (roasting,  fluxing, 
etc.)  as  the  assayer  at  the  smelting  works,  other- 
wise an  iridium  result  of  anything  from  a  trace 
up  to  2  oz.  may  be  obtained. 

If  it  is  desired  to  actually  recover  and  weigh 
the  gold  .separately,  the  precipitation  by  cuprous 
chloride  from  an  alkaline  cyanide  solution  will  be 
found  to  give  maximum  results  in  a  minimum 
time. 

Preparation  of  Cujjroxis   Chloride. 

Fill  a  Winchester  quart  bottle  about  one-third 
with  copper  sulphate  crj-stals,  fill  up  with  strong 
hydrochloric  acid  and  shake  occasionally  till  the 
copper  sulphate  is  dissolved.  Place  about  8  or 
10  jiieces  of  stout  copper  wire  almost  the  length 
of  the  bottle,  inside.  In  about  4  or  o  days  the 
solution  becomes  alrao.st  colourless,  and  is  then  in 
a  good  healthy  cuprous  state,  a  good  test  for  it 
being  to  let  one  drop  fall  into  a  beaker  of  water 
when  a  milkiness  should  be  produced. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Delicate  Reactions  for  Gold. — "When  one 
voluiiu;  of  a  01%  solution  of  certain  aromatio  reilnc- 
inj;  a<;ents,  sucli  as  (juiiiol,  pyrogallol,  etc.,  is  added 


ti>  HI  volumes  of  a  solution  contiiins  U0O2;.,  of  auric 
chliiride,  a  vinlel  colloiilal  solution  of  j;ol(l  is  pro- 
duiwl  in  the  cour.se  of  two  minutes  (,lH«ri/''y,  p.  ;'i4, 
l!)i:{;  alislr.  ./mini.  Sur.  I'linii.  Iiid.,  .Mar.  15,  19i;{j. 
The  colours  vary  acconliiij;  to  tlie  reu^'ent  used  ami 
the  stren^h  (.t  the  solution,  those  yielileil  hy 
iiietol  (uiouoinethyl-para  aiuiilo  phenol)  ;niil  ipiinol 
lieinj;  particularly  line,  //plienyleni-ili.uniue  gives  a 
(lark  yellowishgieen  Nolulion,  whicli  after  a  time 
uiiilergoes  further  colour  changes,  ami  this  reaction, 
heiiig  .-pecially  ilelicate,  is  suggesteil  as  a  test  for 
traces  of  gold  sh1i>-,  lor  which  [lurpose  luie  \oluine  of 
a  Ol"'  solution  ol  /i-plieiiyleucili.-iiuiiie  is  nihleil  to 
10  volumes  of  a  solution  coiitjiiiiing  OUllo."i  of  gold 
chloride  :  a  distinct  greeuisliyellow  colouration  is 
observed  eve:;  with  a  solution  containing  only 
00001%  of  the  gold  salt." — Kiu/infcrinq  and  Mininif 
y'-»™rt/,  .April  10.  1913,  p.  S04.     (H.  .V.  W.) 


TkMI-KR.VTCRKS  ok  DKCOMroSlTION'  OK  CVRBON- 
ATKs. — "The  author  suhjecteil  a  nuniher  of  pure 
luiiieiar  carbonates  in  the  form  of  line  powder  to  the 
healing  action  of  an  electric  current,  which  was  so 
regulated  as  to  raise  each  specimen  to  a  temperature 
of  1130°  C.  within  an  hour.  The  periods  of  time, 
during  which  heating  was  in  pi  ogress,  and  the 
coirc>|iondiMg  tcmpcnitures  were  plotlcil  on  curves, 
whii-ji  indicated  lor  each  suhstance  under  examina- 
tion the  point  at  which  absorption  of  heat  began, 
and  the  point  at  which  it  reached  a  inaximuni. 
The  former  indicated  the  temperature  of  incipient 
dissociation  (a)  and  the  latter  the  leniperature  of 
niaxiniurn  decomposition  (6)  respectively,  in  all 
cases  except  those  of  barium  and  strontium  carbon- 
ates, which  were  found  to  undergo  inolecular  trans- 
foruuitions  at  temperatures  about  .'iOO'  C.  below 
their  temperatures  of  decomposition.  The  values  of 
fa)  and  (6)  for  the  difl'erent  minerals  examined  areas 
follow  : -for  cerussite  (PbCOj),  (n)  about  315°  C, 
{b)  335"  C. ;  smithsonite  iZuCO.^,  («)  about  395°  C, 
(6)440°C.;  siderite  (FeCOs),  (a)  about  400°  C.  (?), 
(6)460'— 500"  C;  basic  lead  carbonate,  (a)  430°  C, 
ih)  460°  C. ;  rhodochroisite  (MnCOj),  (n)  510°  (?)— 525° 
C,  (i)  550°— 570°  C:  magnesite  (MgCOj),  {a)  570° 
U.,  (t)600°C. ;  calcspar  and  aragonite,  {('aCOs),  (a) 
895°  C,  (6)  910°  C;  strontianite  (SrCO^),  (a)  over 
1130°  C;  witherite  (HaCOj),  {«)  over  1100°  C."— 
K.  Friedricu.  Journal  of  the  Soeieti/  of  Chemical 
[nduslry,  April  15,  1913,  p.  .361.     (.1.  A.  W.) 


Detkction  of  Arsenic  r.v  I'>ktteni)()i;k's  Re- 
agent.— "  Most  textbooks  direct  that  Bettendorf's 
reagent  should  only  he  used  cold,  since,  on  heating, 
the  stannous  chloride  reduces  any  sulphuric  acid 
and  sulphides  are  formed.  In  the  authors  experi- 
ence this  is  not  the  case.  For  the  preparation  of  the 
reagent,  100  gra.  of  clear  crystals  of  stannous 
chloride  are  ilissolved  in  sufficient  of  the  strongest 
commercial  hydrocidoric  acid  (36 — 38%)  to  make 
1  litre  of  solution.  The  solution  becomes  slightly 
brown  on  standing,  owing  to  the  presence  of  traces 
of  arsenic  in  the  acid,  and  nnist  not  he  used  until  the 
lifpiid  is  completely  claiilied.  Clarification  requires 
several  days  in  a  stoppered  bottle  standitig  in  a 
w.uin  place.  It  may  be  assisted  after  the  liist  day 
by  adding  to  a  litre  of  the  solution  about  1  gm.  of 
very  linely  powilered  glass  and  shaking.  The  clear 
colourless  liquid  is  decanted  oil'  for  use.  F"or  the 
test,  about  2  cc.  of  I  he  solution  to  be  tesieil,  prepared 
as  far  as  possible  with  hydrochloric  acid,  are  treated 
in  a  test-lube  with  10  cc.  of  the  reagent,  heated  to 
boiling,  and  laid  aside  for  half  an  hour.  In  testing 
concentrated   sulphuric  acid  for  arsenic,  about  1  cc. 
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is  diluted  with  an  ei|tial  viiliime  of  water  and  tlien 
mixed  witli  Id  cr.  of  tlie  leai^eril.  Tlie  test  is  apt  to 
fail  it  an  iiisEilliciirit  i|tiaiitit,v  of  llie  iea.i,"^nt  hv 
<;ni|)loyeil.  Tlic  liriiil  of  .sensitiveness  of  llie  test, 
nsing  tlie  aliove  <|uarilil,ies.  is  alioiit  OOOl  jini.  of 
ur.senioiis  oxide  per  litre  :  001  jjni.  per  litre  shows  a 
slroni;  leaction  after  half  an  hour.  The  te^t  as 
descrihed  ahove  has  heen  adopteii  in  the  llitnijarian 
I'harniacopu-ia,  Kd  III."— L.  W.  WlXKl.hH,  ■/"")""/ 
of  the  hnricty  of  Chemiml  Ini/it.itri/  (from  X.  uiiffeiv. 
Chcji,.,  l»i:{,  :X,  143-144),  .April  15,  U)I:J.  p.  383. 
(F.  \V.  W.) 


Hvdkaui.k;  I.imk. 


iiiudulns 


Ca(l  +  M"0 


"  In  caleulatinj,'  tlie  hvilraulic 
•f  a  sample  of  hydraulic  liuii', 


SiO._>+l{.X).., 

any  uiidecomposed"  calcium  caihonate  and  iii:iolnble 
silica  must  he  taken  into  consideration  hy  f  nhtracl- 
iiij;  the  aiiiDuiit  of  lime  comhined  with  carhoii 
dio.\i<le.  ami  the  anionnt  of  silica  which  is  not 
soluhle,  from  the  respective  constituents  as  they 
appear  in  the  formula.  The  nearer  its  hydraulic 
modulus  approximates  to  that  of  PortlaiKl  cement 
(1-7  to  2  1),  and  the  smaller  the  amounts  of  insoluhle 
residue  and  calcium  carhonafce  which  it  contains, 
the  fireater  is  the  value  of  a  hydraulic  lime.  It  was 
found  that  hy  laisinj;  the  tempHiatnre  of  calciiiiu  ion, 
.so  as  to  decompose  i  he  calcium  carlionale  ciimpletely 
without  dead-luirnin;;  the  lime,  a  stron^'er-settinj; 
hydraulic  lime  was  obtained,  yielding  sand-mortars 
which  had  il  limes  the  crushing  strength  of  saud- 
inortars  jirepared  from  the  same  raw  materials 
calcined  at  a  lower  temperature.  The  addition  of 
'Z%  of  sluci'o  plaster,  or  of  '11'-,  of  raw  gypsnm, 
greatly  increased  the  crushing  strength  of  hydianlic 
lime  miirtars.  especially  when  these  were  exposeii 
to  atmospheric  condiiions  only.'"  (!.  Hrnt.sciikt, 
(Toninil.  Zeit.,  xxxvi,  1843),  JomituI  of  the  Fraiik/in 
Institute,    vol.    clxxv,    May,    1913,    No.    5,    p.    510. 

Hf.i.ii:m  I.N  (;.\sKs  FROM  SPRINGS.— "  While  the 
rare  gases  argon,  krypton,  xenon,  and  neon  seem  to 
occur  in  natural  springs  ap]  roxiiiiately  in  ijiiantities 
of  the  same  order  as  in  til's  atmos|ihere,  the  per- 
centage of  helium  is  sometimes  far  higher,  ami  some 
springs  in  the  (.'ote  d'Or  contain  10%  of  helium  in 
their  total  gas  content,  consisting  of  nitrogen  and 
the  rare  gases.  The  Source  (Jarnot  at  Santenaz 
yields  17,815  litres  of  helium  per  annum.  This 
helium  might  he  'young'  (i.e.,  liberated  as  it  is 
formed)  or  '  fos.sil '  (i.e.,  liberated  after  long  accumu 
lation).  The  first  assumption  would  require  the 
disintegration  of  91  Ions  of  radium  oi  of  oiK)  millitm 
tons  of  pitchblende  per  year  for  the  piixlnction  of 
the  helium,  hence  this  seems  out  of  the  (luestion.'' — 
0.  Mouriar  and  A.  I,Kl>.\rE  (Comples  Reiiitiis.  civ, 
\91),  Jnunitil  of  the  Fiii>i/:lin  Institute,  clxxv,  May, 
1913,  \o.  5,  p.'495.     (J.  G  ) 

A  Nkw  <J.\ri!()N  Oxidk.  "Tertiary  polycar- 
boxylic  acids  of  appropriate  structure,  if  conifiletely 
anhydiiseil,  shoiil.l  he  ciipabic  of  yielding  binary 
com|iouiids  of  carbcMi  and  oxygen.  Thus  furane- 
tetracarhoxylie  acid  should  yield  a  subst.-ince  of 
f<uninhi,  C^O^,  and  pyroneletracarhoxylic  acid  one 
of  formula,  i\jO^.  The  authors  have  succeedeil  in 
oblaining  such  an  anhydride  from  mellitic  acid. 
When  the  aci<l  is  hoileil  for  a  long  time  with  thionyl 
chloride  or  heated  with  it  at  ICO"  C,  four  of  the  six 
<tarhoxyl  groii;  s  are  .anhy  li  ised,  and  a  1 :  4carbcixylic 
acid,  of  formula  (COO  CO)or„(CO.jIl).^  is  produced. 
This  is  a  white  crystalline  powder,"  which  dissolves 


in  hot  water  to  re-fonn  mellitic  acid,  and  decomposes 
if  heated  dry,  yielding  pyromellitic  anhydride  and 
carbonaceous  products  It  cannot  be  further  anhy- 
drised  :  but  if  mellitic  acid  be  heated  for  six  hours 
or  more  under  a  retiux  condenser  with  a  large  excess 
of  benzoyl  chloride,  part  goes  into  solution,  hut  part 
is  converted  into  the  anhydride  ;  the  latter  separates 
out  as  shining  colourless  crystals,  which  can  be 
reerystallised  from  hot  benzoyl  chloride.  It  is 
insoluble  in  cold  water,  but  takes  up  water  when 
heated  for  .some  time  with  it,  to  form  mellitic  acid. 
It  can  be  dried  at  160'  C.  witlunit  decomposition, 
and  sublimed  in  a  vacuum,  but  decomposes  above 
3'20  C.  Its  analysis  gave  results  corresponding  witli 
the  formula  (VA-  '>''  Cu(COO-CO),.' — II.  MnYKR 
and  Iv.  )^\\:\sv.K,Journ<iloftlie  SoeieAif  of  Chemical 
huOKtri/,  April  l.j,  1913,  p   3e-_'.     (J.  A.  W.) 


Voi.uMKTRic  1ii;ti;i;mi.\.\tic)-\  ok  Tin  with 
Potassium  IShomate  iiy  tiik  MkthoI)  ok  H. 
Z.scHOKKK.  —  ''The  method,  which  is  based  on  the 
fact  that  stannous  chloride,  in  pre.sence  of  excess  of 
hydroihioric  acid,  reduces  bromates  (|uantitatively 
to  bromides  in  accordance  with  llie  enuation  : 
3SuCI.,  ,  6HC1  +  HlirO,.  =  SSnCI,  +  HBr  -i-  3H.,0,  is 
carried  out  as  follows  : — 0'15  gm.  of  aluiiiinium  wire 
(ill  ]iieces)  is  ailded  to '20  cc  of  a  slightly  acid  solu- 
tion of  sLauuous  or  stannic  cliloriiie,  coiKaiiiing 
about  395  gm.  of  tin  per  litre,  the  mixture  is 
allowed  to  stand  for  a  short  time,  and  the  tiu, 
which  is  thus  piecipitated  (aluminium  going  into 
solution),  is  reilissolved,  as  stannous  chloride,  hy 
adding  a  mixture  of  30  ce.  of  concentrated  liydro- 
cliloric  acid  and  20  cc  of  water,  closing  the  contain- 
ing tiask  with  a  Uuusen  valve,  and  gradually  heating 
to  boiling  ;  the  valve  is  then  closed,  the  tlask  cooled, 
and  the  cold  .solution  titrated  as  quickly  as  possible 
with  a  pota.ssium  bromate  solution,  containing  in  the 
litre  l/(iO  gm.niol.  =2  7837  gm.  KHrO:,,  until  a 
yellow  colour  ajqiears  (indicating  liberation  of 
biomiiie  by  interaction  of  liydrogeii  bromide  ami  the 
excess  biomic  acid).  The  bromate  solution  is  stan- 
dardised iodometiically.  The  process  may  he  em- 
ployed in  the  presence  of  jihosphoric  aciil  and  is  said 
to  be  both  rapid  and  accurate  ;  altiiougli  devised 
specially  for  use  in  .silk dyeing  works,  it  may  lie 
applied  to  the  analy.sis  of  alloys  and  of  tin  com- 
pounds generally."— F.  FiCHTKK  and  E.  MuLLKK, 
Journnl  of  the  Sorieti/  of  Chemieal  Imliiatr)/  (troni 
Chem.Zcit.,  1913,  .17,  309),  April  15,  1913,'  p.  382. 
(F.  W.  W.) 

THK  DKTKRMINATION  of  PuCSi'llOKUS   IN   Stkkls 

Containing  Vanadium. — "  In  order  to  precipitate 
phosphorus  quantitatively  .as  |ihosphoiiiolybdate 
from  steels  containing  vanadium,  it  is  necessary  to 
reiliico  the  latler  to  the  quadrivalent  state,  other- 
wise precipitation  is  incomplete  and  there  is  con- 
tamiiiatiou  of  the  phosphcMnolyhdate  by  vanadium. 
[n  the  pre.sent  method  ferrous  sulphate  in  slight 
excess  is  used  as  the  reducing  agent,  and  the  follow- 
i:!g  condiiions  should  be  observed  : 

(1)  The  temperature  of  precipitation  should  be 
held  at  a  point  (15°  to  20°)  where  tin,"  nitric  acid  does 
not  oxiilize  the  excess  of  ferrous  salt  or  the  reduced 
vanadium  before  complete  precipilation  of  phos- 
phorus takes  place  ;  (2)  the  partial  neutralization 
with  ammonia,  frequently  used  when  phosphorus 
is  preci])itated  as  phosphomolyhdate,  must  be  made 
before  leduclion  of  the  vanadic  acid,  otherwise  Uie 
heat  of  neutralization  causes  the  oxidation  of  most 
of  (he  ferrous  iron  and  reduced  vanadium  hy  the 
nitric  acid  :   (3)  care  must  be  taken  to  prevent  the 
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acti<>ii  of  oxiiles  of  iiitii>;,'eii,  foniujd  liy  iriteiiiction 
of  femms  sail  ami  iiitiir  ai'id,  on  tlie  leilneed 
vaiiailiiiin.  since  these  siibstanres  seem  lo  catalyze 
the  oxulalioii  of  thevanailyl  salt  ami  may  in  some 
fases  coiiiplelely  prevent  pieiipilation  of  |)liospliotns, 
owjiif,'  Id  the  laij;.'  amciuiit  of  lanailie  aciil  prodiieed  : 
(4)  I'tlifieiil  means  fur  shaUinj;'  or  ajjitation  of  the 
solutions  ill  whiidi  pi-ecipilati'iii  is  to  take  |dac;e 
must  he  provideil." — ('.\1N  and  TuCKKi;  (Notes  fiom 
the  U.S.  liureau  of  Standards),  Juuniiil  of  the 
J-'iaiik/in  /ii.s/i/iifr,  vol.  ilxxv,  .May,  1913,  Xo  o, 
p.  531.     (.I.G.) 

-MKT.ALLUKdV. 

El.KCTROJIETAl.l.UltOV  OK  Al.i;.M  I  NUM. — ''As  a 
pieliminaiy  to  .m  investifiation  of  tlie  hiiiarv  system, 
N .-1  !•' —  A 1 1'" ;,  the  .luthurs  have  prepared  pure  aidiy- 
drous  alui]iinium  lluoride  Ijy  siililiinatioii  from  the 
i'onimenial  salt.  Tliis  is  henled  to  IKJO' C.  in  a 
plaliinim  crucilile  in  a  kryptid  electric  furnace  ami 
the  pure  salt  suhlimes  in  larj;e  crystals  on  the 
<-vucilde  lid.  By  theiinal  .irialysis  of  the  system, 
NaK  All''..,  the  authors  ha\  e  cstahlished  themelliMi; 
point  of  i'r_\olite  as  lOlKI  ( '.  Cryolite  is  a  very  slahle 
suhstance  and  can  lie  melted  freiiuently  without 
decomposition.  In  addiliorr  to  this  there  is 
lUiother  compound,  5Nal'',3.\ll'",,  correspondiiij;  to 
the  mineral,  chiolite,  and  havinj;  a  transition  tem- 
peiature  of  725"  C.  There  are  also  eutectics  at  SS.V 
C.  (U  inols.  per  cent.  .AlF.j  and  (iS.")' C.  (-16-4  mols. 
per  cent.  AlFj).  When  alundna  is  added  to  cryidite 
a  hin:iry  system  is  ]iroduceil  in  which  there  is  an 
nidiroken  series  of  solid  solutions  u])  to  about  -H  \-, 
hy  weiiiht  of  alumina  which  represents  the  limit  of 
■soluhility  at  ordinary  piessures.  The  ndnimuni 
melting'  point  is  reached  at  W35"  C.  The  solubility 
of  the  alumina  is  increaseil  hy  theaddition  of  sodium 
lluoride,  probably  owiiif;  to  the  formation  of  an 
ainminate.  Between  the  eutcctic.  NaK — Na.;AIF,., 
and  pure  soilium  lluoride  the  solubility  of  alumina 
again  diminishes.  Additiim  of  aluminium  lluoride 
to  cryolite  lowers  the  solubility  of  alumina.  'J'iie 
decomposition  voltacre  of  alumimi  in  molten  cryolite 
■is2I  volts  to  "2  2  volts,  but  there  is  a  break  in  the 
vcdtape  curve  at  12  volt>  to  1"3  volts,  caused  by  the 
fornnition  of  aluminium  carhiile  (which  is  strontily 
■exothermic)  at  the  cathode.  Investigations  of  the 
s|)arkin;^  jihenomena  at  the  anode  during;  electrolysis 
sliow  that  it  can  be  caused  not  only  by  the  electrolyte 
bei'oinin.i,'  poor  in  alumina,  hut  also  by  the  presence 
of  large  <|uantities  of  alumina  accuimilating  at  the 
anode.  Like  other  metals,  aluminium  wdien  exposed 
t>i  the  action  of  a  molten  salt,  forni.s  a  '  metal  mist ' 
or  line  siisiiension  which  ilill'uses  to  the  surface  and 
there  volatilises  or  oxidise-.  Exporinn^nts  weie 
made  to  measure  this  '  soluliility  "  and  showed  that 
tlie  current  losses  in  the  electrical  manufacture  of 
aluminium  are  larj^ely  to  be  attributed  to  this  cause. 
'I'he  action  of  the  molten  electrolyte  on  carbon  is 
also  of  importance.  An  addition  of  sodium  fluoride 
to  a  .solution  of  alumina  in  cryolite  increases  the 
rate  of  disintef,'iation  of  the  carbon  crucibles  very 
considerably.  It  was  also  established  that  aluminium 
and  carbon  under  a  layer  of  a  molten  mixture  of 
cryolite  and  alumina  at  lOflO'  ('.  — llOtJ"  C.  may  form 
a  considerable  amount  of  carbide  without  the  inter- 
vention of  the  electric  current.  .Actual  electrolytic 
experiments  were  carried  out  ami  showed  the  po.S'i- 
bility  of  obtaininfr  current  yields  of  60%— 70%,  the 
limit  beinj(  set  by  the  '  solubility  '  of  the  aluminium 
referred  to  above.  It  is  found  that  the  a<h]ition  of 
sodium  lluoride  to  the  molten  cryolite  leads  to 
unfavourable  conditions  and  a  low  yield.     Although 


the  meltiiif,'  point  is  lower,  the  concentration  of 
alumina  at  the  anode  becomes  so  raised  durin<^ 
electrolysis  that  sparkiiif,'  takes  place,  the  anodes 
are  attacked,  and  carbide  foruLition  is  plentiful. 
The  difVerence  between  tlie  specilic  gravity  of  the 
bath  and  that  of  the  metal  is  also  not  sullicient  for 
proper  workiii},'.  Other  alkali  lliioridesand  chlorides 
iiiive  probably  a  similar  .'iclioii.  With  chiolite  it  is 
possible  to  get  a  normal  electrolysis  when  the  bath 
contains  not  more  than  about  7"o%  of  alumina, 
while  for  cryolite  about  10%  is  best.  The  anode 
current  density  must  not  be  more  than  .'>  amp.  per 
.si|.  cm.  The  advantage  of  an  excess  of  aluminium 
fluoride  over  that  present  in  cryolite  is  that  the 
temperature  of  the  bath  is  lowered,  hut  it  is  not 
j  desirable  to  reduce  this  below  about  9l)ir  ('.,  other- 
,  wise  the  specilic  gravity  of  the  hath  becomes  too 
I  near  that  of  aluminium.  The  temiieratnre  is  often 
lowered  by  the  addition  of  calcium  lluoride,  but  at 
the  same  time  the  solubility  of  the  alumina  is 
lowered  and  the  specilic  gravity  of  the  melt  i.s 
increased.  Alixtures  of  calcium  lluoride  .iml  aluini- 
niuni  lluiuide  form  an  eutectic  at  SI.")"  C.  —  S20°  C. 
(37o  mids.  per  cent  -VII'".;),  but  the  soluliility  of 
alumina  in  this  mixture  is  very  sli.  lit  and  its  specific 
'gravity  is  greater  than  that  of  aluminium."— Fkdo- 
■flKKl-'  and  ll..II.\SKy,  Juiini  d  nf  tin-  Sui'le/i/  nfC/ieiiii- 
ail  Iin/iis/n/,  A|jril  1.5.  I'.iKi,  p.' :ili7.      (,I.  A.'W.) 


HEAti.Ni:  .\Iii.i.  Solutions.  ■■  Through  the  cour 
tesy  of  the  Liberty  Bell  (iold  Mining  Companj-, 
Telluride,  Colo.,  we  are  able  to  present  some  interest- 
ing data  regarding  the  ell'ect  of  cold  and  warm  solu- 
tions, particularly  referring  to  amalgamation  in 
cyanide  solution.  Metallurgical  practice  at  the 
Liberty  Bell  mill  includes  stamping  in  cyanide 
solution,  with  subsequent  amalgamation,  after  both 
stamps  and  tube  mills.  I'rior  to  April,  1912,  cyanide 
solution  was  used  at  ordinary  temperature,  say  60" 
I'".  Beginning  with  April,  1912,  there  was  a  marked 
iiicreinent  in  solution  temperature,  and  a  notable 
increase  in  percentage  extraction  of  silver.  The 
natural  assuiii|)tioii  was  that  the  increased  saving 
WIS  due  to  better  cyanide  extraction.  But  upon 
tabulating  the  percentage  recoveries  from  the 
diflerent  mill  departments,  some  unexpected  figures 
were  obtained,  which  did  iiol.  wholly  conlirm  the 
lirst  assumption.  The  following  table  gives  typical 
l>ercentages  of  recovery  in  the  ilillerent  departments 
over  a  jierioil  of  one  year,  with  an  opiiortiinity  to 
compare  the  results  obtained  during  the  first  half  of 
that  time,  when  cold  solutions  were  used,  with 
those  of  the  last  half  when  the  solutions  were  warm. 

\  marked  gain   is  seen   in   total   silver  recovery, 
amounting  to  lil.'u"^.     40V,  of  this  gain,  however,   is 

Percentage  Hecovery. 

'■ (Jok'i ^ 

reriucL  .\mal.  Cyan.         <_.'onc.  Total. 


First  half 
Second  half 

(lain  second  half 
Loss  second  half 

First  half 
Second  half 


1-22 


3.) -71 
34-40 


1-31 


92  21 
8-40        93  00 


0-88 


0-79 


II 


■12 
■30 


36-67 
39  70 

203 


17  "24 
21-60 

4-36 


62-03 
72-60 

10-57 


(l:iin  .second  half       4-lS 
l,o.-s  second  half        —  —  —  — 

by  amalgainatioii,  and  another  40^^  by  concentraticm, 
witli  only  -20%  by  cyaniiie. 

Some  laboratoiy  tests  were  conducted  to  check  the 
results  obtained   in   the   mill   and    to    explain    the 
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•  lisliiliutiori  of  llie  caiii  in  silver  recovery  in  Uie 
iliflereriL  (le|)artiiieiit.s.  Tlie  fiillowiiij;-  aiiial^Miiia- 
tiou  tests  «illi  lioL  anil  coliI  pnlp  (barren  Miliiticm) 
are  sM;,'i;estive. 

Anialyanialion  Tests. 

Pel-  (V'lit. 


M-   Si 

\er 

.silver 

Extracted 

rest 

.M^'.  SiK>.-r 

lv<-i-(>\  fl-ed  ill 

.\inal;^uin. 

h.v  Aina 

•^aiimtiuii. 

No. 

in  Ore. 

Hot  8.i  .       ( 

■.,1(1  (ill . 

Hot  S:'i 

foirl  liO'. 

J 

61 -S 

•2- IS 

•^■sio 

3  5 

4-7 

2 

^. 

.i-41 

1  ■(>.% 

^■7 

27 

■A 

^^ 

5-50 

295 

>S-9 

4-8 

4 

^. 

•_'-6S 

1  •.■)« 

4-3 

2^5 

.-, 

,^ 

3 -OS 

.•{■40 

96 

.V6 

i; 

4-2i 

.•i  94 

6-8 

64 

7 

, 

(i-S(> 

2  9(l 

11  2 

4  7 

s 

,j 

9&2 

;vi(i 

lo'o 

.-,1 

!! 

,j 

4-,S(l 

2  ■60 

7-8 

4^2 

10 

_, 

7iH) 

4-47 

12  8 

1   *  — 

11 

,_ 

S-JO 

4  ■50 

13  2 

J     •> 

]•_' 

S-IG 

3  711 

13  2 

(i-0 

r.i 

5  ■42 

4  ■So 

S^7 

7^0 

14 

. 

o  •.-,;) 

5-62 

9^l( 

9-(l 

Mean       61-8  5  86  3  42  9  45        5  52 

The  ligures  show  nearly  90%  increase  in  amalga- 
mation at  a  temperature  of  85'  K.  as  compared 
with  60'  I''.  Similarly  the  following  agitation 
tests  in  cyanide  sohuion  show  an  increased  extrac- 
tion ol  liotli  gold  and  silver  at  the  higher  tempera- 
ture, although  the  gain  is  not  so  marked  in  the  ca.se 
of  gold  as  witli  silver. 

Agitation  Tests. 

Ore  .V.xsa.v  :  All.  Oia;  An-.  ^■Ol). 

TeinjK'rature  35' .       , Tennierature  (it) 

Test    Tail  Assay.       ;;  lOxtrnvtioii.      Tail  Assa.v.       '-■,  K.vtractiuii. 


.No.      All. 
1*  0018 

2  0  012 

3  0  012 

4  0^012 


Ak 
0-58 
IV05 
0-75 
0  65 


Au. 
0  020 
0022 
0  022 
0  022 


Aj,'- 
0  53 

132 
0-92 
0^' 


All. 
90-0 
89  0 
89  0 
89  0 


Ag. 
74-2 
35  7 
55  2 
65  0 


All.         Ak, 

91  ■tl     68^5 

94  0     715 

94  0     70  3 

949  727 
It  will  he  noted  from  the  above  tabulated  amal 
mation  tests  that  the  increase  in  silver  extraction 
with  warm  palp  is  fairly  consistent.  The  gold  in- 
crease was  more  erratic.  This  lead  to  the  suspicion 
that  silver  was  being  precijiitateil  on  and  amalga- 
materl  with  ihe  mercury  after  tirst  being  taken  into 
solution  by  cyanide.  To  conlirm  this  view  the 
following  amalgamation  tests  were  then  made,  using 
only  mercury  and  zinc  bo.\  head  solution,  with  no 
ore.  The  same  f|Uaiilitics  of  meicnry  solution  were 
useil  as  in  the  preceding  tests  with  ore  und  barren 
solution,  and  the  test  was  conducted  for  the  .same 
length  of  time,  with  the  following  results:  — 

.M^.  Silver  Precipitated  on  and 
Test  .\maljramated  witti  Mernirv, 

iVo. 
1 


Hot  sr.'. 

(Jold  (i(r. 

3-54 

1-10 

4-20 

0-80 

346 

O^Sfi 

ton  solution.  .Assuming  5  tons  .solution  useit  in  the 
batteries  per  ton  of  ore  treated,  and  8'1%  more  of  its 
dissolved  silver  to  have  been  precipitated  and  anuil- 
gamated  on  the  plates  than  during  the  preceding 
si.x  months,  the  increased  ijuantity  amalgauiated 
amounts  to  0^1202  oz  per  ton  of  ore,  or  an  apparent 
increased  silver  extraction  of  4^!)1^; 

The  indications  are.  therefore,  that  the  apparent 
increase  in  silver  extraction  by  amalgamation  during 
the  last  six  months  is  in  reality  an  increased  recovery 
by  cyanide,  probably  due,  as  shown  by  the  accom- 
panying agit;ition  tests,  to  the  increase  in  solution 
temperature.  The  total  increase  in  silver  recovery 
shoukl,  then,  more  properly  be  credited  to  cyaniding 
and  concentration,  including  in  the  former  item  that 
increase  which  is  shown  in  amalgamation. 

The  foregoing  I'esults  seem  to  indicate  that,  at 
least  in  this  instance,  heating  is  heiielicial,  and  that 
the  processes  of  amalgamation,  cyaniding  and  concen- 
tration are  materially  im[)ri_ivetl  when  perl'ormed 
in  warm  solutions.  The  reason  for  tlie  gain  in  silver 
recovery  by  concentration  probably  is  explained  by 
the  effect  of  heat  on  the  settling  proce.ss."' — Mclatiur- 
qical  and  Cheuiical  Eiiqineerinif,  Feb.,  1913,  p.  98. 
(A.  McA.  J.) 
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The  increase  in  .-iivcr  precipitated  on  and  amal- 
gamated with  the  mercury  in  the  case  of  the  warm 
.solution  has  8'1%  of  the  dissolved  silver  in  the  solu- 
tion. 

The  average  .silver  recovery  in  mill  amalgamation 
for  the  jieriod  Octidier,  19il,  to  March,  1912,  in- 
clusive, when  cold  solutions  were  in  use,  was  709%. 
The  same  average  for  the  following  si.x  months  with 
warm  solniions  was  ir3il%,  showing  a  g.ain  of  421%. 
The  JiveraLie  silver  content  of  the  mill  ore  during  tlie 
laiter  period  was  245  oz.  per  ton.  The  a|i])aiei"it 
increased  silver  recovery  byamalgamation  during  this 
period  wa",  therefore,  l)l03  oz.  per  ton  of  ore  treated. 

The  average  ([uanlity  of  disstdved  .silver  in  battery 
solution  during  the  latter  period  was  0297  oz.  per 
*  'Tempcialiire  on  this  eoI<(  test  may  ha\  e  exceeded  Ou". 


StaXIJAI!1>  ScltKEN.S,  FOR  SclIKK.V  ANAI.Y.SKS. — 
"  tireat  interest  has  beenlSliown  in  recent  yeirs,  ;ind 
rightl.v  so,  in  the  importance  of  having  standard 
sizes  of  screens,  or  sieves,  in  laboratories  where 
sampling  and  screen -.sizing  has  to  be  done.  The 
need  of  such  a  standard  is  occasioned  by  the  fact  that 
without  it  the  worker  on  mill  or  furnace  [iroducts  in 
one  part  of  the  country  can  not  read  the  article 
written  by  the  worker  in  another  pait  of  thccountr.y, 
and  translate  the  ligures  obtained  into  the  measures 
that  he  is  used  to  in  makiuir  bis  own  experiments, 
unless  he  knows  the  sizes  of  grain  that  are  dealt  with 
in  the  experiments  described. 

Some  efforts  have  been  made  in  this  direction  up 
to  the  present  time,  and  the  writer  will  refer  to  two. 
The  sieve  scale  adopted  by  Hittinger,  in  his  work  on 
ore  dressing,  started  with  1  mm.  and  laid  out  the 
difl'erent  sizes  for  the  screen  holes  lor  sizes  above  1 
mm.,  by  niultiplyiiig  each  lower  size  by  r414,  or 
the  square  root  of  "2,  in  order  to  obtain  the  size  next 
larger  ;  going  up  in  this  way  until  he  reached  the 
largest  size  that  in  .all  probabilit.y  would  be  needed,, 
namely  64  mm.,  which  is  about  2A  in.  in  size,  and 
going  down  to  sizes  below  1  mm.,  by  dividing  the 
size  of  the  hole  in  each  screen  by  1^414,  in  order  to 
obtain  the  size  of  the  hole  in  the  screen  next  smaller, 
and  so  on  down  the  series  until  the  smallest  possible 
size  of  screen  hole  was  reacheil.  In  bringing  out 
this  sieve  .scale  so  far  as  we  know  Rittinger  simply 
worked  it  out  as  a  vei^y  desiraiilc  plan,  but  so  far  as 
we  know  no  manufacturer  took  up  the  making  of 
the  screens,  and  no  standard  set  of  screens  were  to 
be  had. 

The  second  instance  to  which  the  writer  will  refer 
is  the  standard  set  of  sizing  screens  adopted  by  a 
commissi,)!!  ajipointed  by  the  Institution  of  IMining 
and  Metalluigy  of  London,  and  pi-esented  at  their 
20th  session  1910-11.  This  commission  took  the 
ground  that  mineis,  mill  men,  and  ineralluigists  are 
.so  wedded  to  the  use  of  the  woid  '  mesh  '  as  des- 
cription of  the  size  of  a  sieve  that  it  was  unwise  to 
ti'y  to  introduce  any  other  mode  of  designation 
except 'mesli.'  It  is  knowi!  to  all  who  have  given 
any  thought  at  all  to  the  matter  that  the  word 
'  incsli '  does  not  deline  the  size  of  the  sieve  hole, 
and  theiefore  the  size  of  the  pi^odnct  Avbich  the  sieve 
makes  ;  for  exai!rple,  the  writer  has  befoie  him  the- 
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catalogue  of  a  niaimfacaurer  of  screens,  and  in  it  lie 
sees  that  a  14  niesli  screen,  with  the  coarsest  wire 
that  is  ever  nseil  l>y  this  company  would  have  a 
hole  ODSii  in.  in  di.i..  while  the  14  mesh  screen, 
with  the  liin>st  wire  thai  i-^  ever  put  into  that  size 
of  screen  \vo\ild  have  ;i  hole  of  II  (Mil  in.  in  din.  : 
and  there  are  sieves  inaile  liy  this  inannfactnior  tliat 
have  14  dirt'eient  sizes  (if  wire,  ranj;iii^  lielween  the 
above  two  extremes  :  14  iiie^h  sieve  thereiore  h;is  Hi 
iliti'erent  sizes  of  hole  accoidin-;  t<i  the  Hi  diH'erenl 
sizes  of  wire  used.  Therefoie  the  writer  whospeaUs 
of  a  14  mesh  sieve  in  his  de-'criplixe  article  may 
mean  to  his  reader  that  he  is  tnlkiiii:  ahout  grains 
anywhere  fioni  o  IWii  in.  to  IMIUI  in.,  lailinj; 
utterly  to  convey  a  scientilic  fact  to  his  reader. 

The  coininission,  aforesaid,  in  making  their  screen 
set,  known  as  the  I.  M.  .VI.  standard  screens,  fully 
realised  this  dirticnUy,  ami  met  it  hy  anaiiying  to 
use  wires  ot  the  same  diameter  as  the  width  of  the 
holes.  This  yives  tlie  render  ilelinile  information  as 
to  the  size  of  the  ^rain  that  is  mc.iiit  when  a  parti- 
cular mesh  of  the  sieve  is  used.  Tlie.se  screens, 
however,  do  not  ha\e  a  c(mstant  ratio  helwecn  twn 
ad  jacent  sizes  :  in  fad  the  ratio  between  the  width  of 
Kill  mesh  holes  and  ill)  mesh  Iniles  is  1  093,  while  the 
rar.ii>  between  :iii  mesh  and  Jd  mesh  is  loilS.  Other 
lesser  vaiiatiiins  iiciMir  .ill  ihe  way  along  the  series, 
an<l  in  fact  there  is  mi  .itteiiipi  .-it  a  uniform  ratio. 
There  is  another  dilliealiy  which  this  melbcid  rnns 
against,  and  thai  is,  ih.it  in  inder  to  have  screens  of 
iiniform  size  of  upenini;.  we  ninst  nse  <lonl>le-crimp 
wire  (doth,  and  a  prinninent  niannfactnrer  uf  screens 
informs  the  writer  thai  it  is  (|nite  diliicnlt  to  make 
doiihle-crimp  wire  cloth  where  the  wire  is  as  large  as 
the  size  of  the  holes,  particularly  when  one  gets  to 
the  coarser  sizes,  ami  if  single-crimp  wire  cloth  is 
used,  the  wire~  are  not  lixed,  and  I  he  sizes  i if  holes  will 
vary  to  a  ruinous  extent  by  tliolipping  of  the  wires. 

In  regard  to  the  nse  ot  a  constant  ratio  between 
the  sizes  of  holes  of  the  adjacent  sieves,  the  writer 
believes  there  are  very  strong  reasons  in  favour  of 
using  a  constant  ratio.  If  one  is  making  ,a  series  of 
.sizing  tests  from  a  crushing  machine,  one  wishes  to 
know  the  proijortion;il  amount  of  the  sizes  at  tlilter- 
eiit  points  ilown  the  series,  and  will  probably  wish 
to  dntw  a  curve  of  the  same.  If  one  jiair  of  sieves 
has  a  very  small  ratio  of  sizes  of  boles,  and  another 
has  a  very  large  r.-itio.  then  no  regular  .statement  of 
quantities  of  products  niaile  by  ilie  oversize  of  the 
successive  sieves  will  give  its  full  meaning,  nor  will 
it  be  possible  to  make  a  curve  which  will  truly  re- 
present the  result  of  that  ciiishing  operation.  Also 
if  the  series  !if  products  obtaine:!  are  to  be  subjected 
to  .any  concentrating  opeialion,  with  a  view  to  ascer- 
tain the  ability  of  the  ore  to  be  I'oncentrated.  iherc 
will  he  no  fair  comparison  between  two  products, 
using  the  above  illustration,  wlieie  in  mie  instance 
the  coarsest  i;rain  in  the  proilnct  is  1  ■.">  times  the 
size  «)f  the  finest,  while  in  the  sectmd  case  the 
coarsest  grain  in  the  proilnct  is  only  I  119  times  the 
.size  of  the  hnesl  grain  in  the  product.  The  work  of 
concentrating  on  two  prodiictsdili'eringso  completely 
in  their  limits  of  size  as  those  two  products  would 
dilVer,  would  fail  entirely  of  being  coni|)arahle  one 
with  the  other.  .Again,  the  very  fact  of  using 
'  mesh  '  as  the  standard  of  size  of  sieve  invites  the 
man  who  has  not  obtained  the  I.  .\l.  M.  standard 
sieve  to  talk  ibonl  bis  products  by  use  of  the  word 
'mesh,'  when  his  jirndnets  are  made  by  sieves  of 
ditt'erent  make,  and  therefoie  have  ditl'erent  sizes  of 
holes  from  the  I.  M.  .M,  standard  screens. 

t)ii  these  three  accounts  (1)  the  dillicnlty  of  mak- 
ing double-crimp  wire  idotli  of  smdi  coarse   wire  ;  (2) 


the  dillicully  of  drawing  deductions  from  curves,  and 
of  comparing  results  :  and  Cii  Ihedirticulty  of  having 
others  not  provided  with  the  I.  .M.  .\1.  stamiaid  eiT 
lering  into  the  discussion  and  using  the  word  '  mesh  ' 
it  seems  to  me  that  a  standard  set  of  screens,  whiidi 
is  standardized  according  to  the  size  of  its  bole, 
instead  of  according  to  the  number  of  meshes,  and 
that  has  a  constant  ratio  from  one  end  to  the  other, 
for  example.  Uittinger's  ratio  of  1-414  or  the  si|uare 
root  of  o,  and  having  the  liberty  to  usi,'  wires  that 
are  smaller  than  the  size  of  the  hole,  admitting 
therefore  of  the  nse  of  the  most  perfect  kind  of 
double  crimp  wire  cl<ith,  cannot  fail  to  have  great 
advantages  over  the  .series  of  st.indard  .screens  based 
upon  inc^li. 

Such  a  set  of  standard  screens  has  just  now  been 
prepared  by  \V.  S.  Tyler  t'o.  of  Cleveland.  This  set 
of  screens  begins  witli  Jilil  mesh  as  ilsstarling  point, 
which  is  a  size  of  screen  that  has  been  standardized  at 
Washington  by  the  l*.  S.  (iovernmenl,  anil  u.-<es  the 
ratio  upwards  from  that  jioint  of  )-414,  running  all 
the  way  up  to  the  maximum  size.  These  screens  are 
made  wilh  the  grc.ite^l  care  in  order  that  they  shall 
be  always  stand.ud  in  >ize  of  bole,  and  in  eider  that 
the  various  experimenters  in  the  ditl'erent  parts  of 
the  country  who  make  screen  analyses  of  their  pro- 
ducts can  read  each  other's  results,  and  know  exactly 
what  is  meant  by  the  results,  anil  since  the  ratio 
between  the  width  of  the  bole  between  the  next 
small  screen  and  the  next  laiger  is  always  the  same, 
namely  1414,  a  sizing  test  made  by  ibis  set  of 
screens  will  give  the  proportional  c|uantity  of 
material  that  belongs  between  each  two  sieves 
according  to  a  perfectly  delinite  law,  that  is  to  say 
the  largest  grain  in  any  ])rodnct  will  always  be  1'4I4 
times  the  size  of  the  smallest  grain  in  that  product. 
.As  a  coii-ei|uence  of  this  the  series  of  products 
obtained  will  have  their  i|uanlities,  or  weights,  pro- 
])ortional  to  a  perfectly  delinite  law,  with  the  variable 
ratio  entirely  eliininatiMl.  They  will  yield  curves 
which  truly  represent  those  iinantities  according  to 
that  delinite  law,  and  if  concentrating  tests  are 
desired  upon  these  products,  the  results  of  concen- 
trating will  be  comparable  all  the  way  down  the  line 
of  products,  ranging  from  the  coar>est  to  the  finest. 

The  w  riter  w.irmly  commends  this  effort  to  make 
a  valuable  standard  set  of  screens  for  use  in  screen- 
sizing  tests.  :ind  ho)ies  that  Ihey  will  generally  be 
adopleil  by  the  mining  engineers,  the  mill  men,  and 
the  nietallurgisls  of  the  country,  in  order  that  the 
jiapers  written  on  these  various  subjects  may  have 
the  greatest  uniformity  in  ihe  description  of  the 
piiidncts  entering  into  such  discussions..'' — RdliKKT 
H.  V!|illAi;iis,  Mliiiiiii  iiKil  Ki"/iiin  li-ifi  U'l^iiil,  Feb. 
15,  I'.ii:^.  II   :U1.     (.A.   K.I  ' 


iNTKltJlliiKsr  ('V-VNil)i.Ni;. — "The  tendency  in 
the  cyaniding  of  Hue  sand  and  slime  is  invariably  to 
ailopt  the  continuous  system,  as  any  stoppage  for 
settling  and  ilecantation  causes  a  clogging  of  the 
apiiaratus  and  pipes.  On  the  other  hand,  the  con- 
tinnmis  system  has  a  great  dia«back,  due  to  the 
individual  partiides  not  receivim;  the  same  length  of 
treatment.  There  is  no  gnaiantce  that  the  particles 
will  stay  in  the  apparatus  long  enough,  or  that  they 
will  be  disclnirged  when  they  have  parted  with  their 
gold.  In  fact,  the  heavier  and  coarser  particles  pa.ss 
through  in  the  shortest  time:  tlm>  the  part  of  the 
ore  rei|uiring  the  longest  ireatmenl  get- the  shortest, 
and  vice-\'ersa.  The  Miniin/  oml  Srinitijir  I'rr.ss  for 
l'"ehruary  sih  reprints  a  paper  published  in  the 
('iili>ii(ih>  Sc/iiKi/  of  Mill'.':  Miii/":iiii\  in  which  Leon 
P.  Hills,  mainiger  of  the  Cnited  Statescyanide  plant 
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at  Tuolumne,  California,  describes  a  form  of  agitator, 
liy  the  use  of  wliicli  tin-  intermittent  system  of  treat- 
ment is  snecessfiilly  coiKlncted.  By  liiis  method  the 
line  particles  leccive  a.  sh<irt<'r  treatment  and  the 
heavier  and  ciiarser  the  hinder.  The  asHator  is  a 
modihcd  I'aehuca,  the  central  lixed  column  heing 
surronnded  liy  a  verlieally  adjustalde  column  of  a 
few  inches  greater  diairieler.  Tiiis  outer  column,  by 
means  of  a  screw  at  tiie  top  of  the  vat,  can  be  moved 
from  a  pnsition  wlii're  the  h)wer  end  of  the  column  is 
in  contact  with  the  sides  of  the  cone,  to  any  jire- 
<leteiinined  jioint  above  tljat.  the  npjier  extremity  of 
the  cidumn  alwa\s  beirjg  below  the  surface  of  the 
olution.     During  the  time  agitating  is  siispendert 
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and  scltling  is  taking  place,  the  iinter  column  is  in 
its  lowest  |]osition.  thus  ex<lmling  the  jmlp  from 
settling  round  the  innci  c(dun:n  ami  air  jet.  The 
air  jet,  on  being  started,  will  institute  circulatioti  of 
the  solution  <lown  between  the  two  columns  and  np 
through  the  central  column,  whereupim  the  outer 
column  is  raiseil,  aMowing  the  pulp  to  enter  into  the 
circulation.  Thi~  agitator  has  never  failed  to  .f^et  the 
jinip  inl'>  a  cnnilition  111  suspension  and  without  the 
aid  (if  additiomil  air. 

In  till!  system  under  lonsideration,  a  thickener  to 
preccile  the  asjilators  is  not  neces.sary.  The  agitator 
is  pKividcil  with  a  battle  which  gives  a  circumferen- 
tial ipiiel  zone  when  pulp  is  being  run  in  and  when 
agitating  is  taking  place,  the  o\*ertl(iw  g<iing  to  ciine 
settlers.  When  a  charge  is  sullicicnlly  thickened  in 
the  agitator,  the  pnlp  isswitcheil  tii  amit  her  agitator, 
and  agitating  Nta'icd  in  the  charged  vat.  Ilnring 
agitating,  bairen  solution  may  be  run  in  to  le-.sen  the 
gold  contents  and  also  to  vitalise  the  solution  in  the 
vat.  The  extracli<in  being  c<implcled.  the  outer 
colninn  is  screweil  down,  agitating  su-pended.  pnlp 
etiled.  solution  decinted.  and  washes  repeated  as 
many  times  as  is  advisable,  depending  on   (he   rich- 


nes.s  of  the  ore.  The  settlings  from  the  settlers  and 
elariher  are  drawn  otl  intermittently  to  the  washing 
settler,  or  agitator,  ami  washed." — Mitiinr)  Magazine, 
March.  1913.  p.  -.'lO.     (.\.  1!.) 


EXT1!.\(  TlXG  (idl.Il  1!V  V(il..\Tll,I.s.\Tl<iX."  In  our 
December  issue  we  made  a  short  reference  to  the 
process  a<lopted  at  the  (iwalia  fjonsolidated,  in  the 
East  MurchisoM  ilistrict.  Western  Australia,  for 
extracting  gold  by  volatilisation.  Mr.  Howe  describes 
the  process  in  the  December  issue  of  the  Monthly 
Joiitnal  of  the  Chainlier  of  Mines  of  Western 
Australia.  It  will  be  remembered  that  the  Gwalia 
Consolidated  ore  is  refractoiy.  and  that  it  is  not  of 
sulliciently  high  grade  to  staml  the  cost  of  ro:isting 
and  cyaniding.  Mr.  Howe's  process  has  the  advant- 
age of  great  simplicity  anil  low  working  cost,  and 
moreover  an  etticient  extraction  is  obtained,  us\ially 
from  92%  to  \n%. 

The  process  consists  in  roasting  the  ore  with  a  small 
percentage  of  salt,  whereby  the  gold  is  volatilised. 
The  fume  is  led  through  chambers  and  drenched  with 
water,  which  dissolves  the  lime,  arsenic,  and  irou- 
salts,  while  the  l;o1i1  is  left  suspended  in  the  solution 
as  a  black  powdei'.  'J'he  solution  is  pumped  through 
a  lilterpress  .ami  returned  to  the  eliandjers  to  lie  used 
again.  It  is  ootabsolutely  necessarj'  togriiul  the  ore 
very  line  before  roasting.  Ore  as  iMiarse  as  i;0  inesli 
has  been  successfnlly  treated  :  but  the  liner  the  ore 
the  qni(d;er  the  volalilisation.  Thus  the  same  ore 
ground  to  pass  a  100  mesh  screen  is  treated  in  ten 
mimiies.  the  411  mesh  in  thirty  minutes,  ami  to  30 
mesh  in  fifty  minutes.  It  will,  therefore,  be  found, 
in  miLSt  cases,  cheaper  to  grind  the  ore  line,  than  to 
keep  it  for  a  prolonged  lime  in  a  furnace  at  a  higli 
temperature.  The  salt  maybe  nnxed  with  the  ore 
dry,  Of  the  ore  noi_\-  be  wet-crushed  in  salt  water  from 
the  mines  or  salt  lakes,  and  siibseiiuently  ilried.  If 
the  ore  is  given  a  rough  iireliminary  roast  before  the 
addition  of  salt.  1  "^  to  2  '  is  snMicient  for  most  ores  : 
but  if  mixed  with  the  raw  oie  more  salt,  say,  S".  to 
4%,  is  necessary. 

The  furnace  used  is  the  simple  brick-lined  rotary 
type  without  rilis  oi  other  projections  inside,  with  a 
coirstant  feed  at  one  end  ami  a  disidi.irge  at  the  other. 
The  temperature  rei|nired  is  about  l,tlOO"  C.  (orange 
to  yeilow  beat)  :  the  temperature,  in  fact,  attained 
ill  a  innltle  furnace  during  cupellation.  .\  higher 
temperature  than  this  sinteis  the  ore.  This  is  no  dis- 
advantage if  it  occurs  at  the  di.schai'ge  of  the  furnace, 
but  if  too  high  .i  temperature  is  cairied  back  into  the 
furnace  the  ore  sinters  at  this  stage  and  volatilis.-ition 
ceases  before  the  oie  is  ready  for  discharge.  Sinter- 
ing for  even  the  last  ijoarter  of  the  fnrmice  length- 
only  reduces  the  gold  volatilised  by  .ibont  pi%  to  ~\. 
A  low  temperature  is  fatal  to  good  results,  as  little 
action  takes  jilace  bflow  a  bright  led  heat,  [t  is 
advisalile  to  use  oil  or  gas  liiing  in  the  furnace  :  in- 
the  lirst  place  because  the  teniperalnie  is  more  easily 
under  control  :  and  again,  because  the  tiime,  under 
this  mode  of  firing,  is  not  contaminated  with  soot  as 
it  would  be  from  a  wood  lire.  Only  a  small  ilraii.ulit, 
just  sutlicient  to  carry  the  fume  through  the  furnace, 
is  i-ei|iiired.  In  Miis  way  the  heat  is  well  conserved 
within  the  furnace,  and  the  j.'reat  loss  of  heat  carried 
into  the  lines,  so  eliar.icterisiic  of  the  many  roasting 
furnacHs,  is  avoided.  .\  labbled  furnace  of  the  rever- 
heratoiy  type  is  not  snit.ible  lor  this  process.  The- 
water  used  in  catching  the  fnnie  becomes  charged 
with  snlphuruiis  and  a  little  hydrochhuic  .icid,  both 
of  which  are  helpful  in  taking  the  salts  of  the  base 
metals  inio  solution.  Ilwing  to  the  constant  circu- 
lation of   water,  no  great  heat  is  experienced  in  the 
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.'ihsorption  clijuiilters,  and  wood  can  lie  n^ed  in  tlieii" 
coiistriu'lion. 

The  liiboratory  tests  to  try  llic,  suilaliilil y  of  an  ore 
to  tliis  treahnent  are  siin|ile.  Two  assay  tons  of  tlie 
lin2ly-.i;ronn<l  oir.  of  wlii<di  the  ;;'dd  con  tent  is  Unown, 
ar«  mixed  witli  5  of  sail.  Either  ronirnon  salt  or 
salt  evaporateil  from  mine  waleis  may  lie  nsed.  It 
is  advisable  to  eommenee  exjieriments  witli  o"^  of 
salt  and  yiadiially  work  back  to  liml  tlie  niiiiimuni 
amount  id  salt  necessary  for  any  particular  ore.  Tlie 
mixtnre  is  spread  e\'enly  to  co\er  a  4  in.  or  .">  in. 
roistin^'  <ii~li,  and  then  placed  at  the  back  of  the 
mnHle  already  healed  to  a  j;(K>d  cupellation  tempera- 
ture. It  should  lemain  at  ibis  tenipevatnre  for  half 
an  hour  without  rabbliof;,  or  any  further  attention, 
and  can  then  be  removed,  cooled,  mi.\ed  with  the 
usual  tluxes,  and  assayed  i]i  the  ordiiniry  manner. 
The  penmen  I  aye  of  vol.itilisation  of  the  ^old  is  binh, 
;^euerally  o\-er '.HI  .  The  4diar;;e,  on  beiiij^  removed 
frinn  the  mulHe.  should  present  the  reddish  apjiMar- 
ance  of  roasted  ore.  It  will  probably  ha\e  i-aUed 
sliyhtly  by  the  action  of  the  salt,  but  can  be  readily 
crushed  with  a  spatula.  Should  it  .appear  hard  and 
.sintered,  the  temperature  has  pndiably  been  too 
lii^h,  and  a  low  volatilisation  result  will  ensue.  Care 
must,  however,  be  taken  to  keep  the  inutile  hot 
enitugli. 

Mr.  Howe  records  the  ori(,'in  of  the  discovery  of 
the  process.  In  lOltl,  A.  T.  Fry,  a  chemist  anil 
assayer  at  the  mine,  while  experinientinj,'  with 
various  pi-ocesses  of  possible  application,  observed 
that  the  ore  lost  its  'j.oM  by  roastinj;  with  salt.  This 
vidatilisation  was  considered  a  serious  disadvant.TKe 
frmn  the  point  of  view  of  the  object  of  the  experi- 
ment, and  it  was  not  until  .Mr.  Howe  snj,'j;ested  that 
the  '  loss"  was  really  a  'gain  that  advantage  was 
taken  of  the  discovery." — Miiiiiir/  Miii/o-'iia',  March, 
I!)1S,  p.  Jin.     (A.  U.) 


Ai.i.ov.s  OF  Con.M/f  WITH  t'linn^nuM  .wo  ()riii:i; 
Mkt.vLS.  —  •'  ^\s  in  organic  nature  certain  animals 
and  vegetable  finins  have  undergone  modiHcations, 
and  thus,  as  it  were,  fitted  themselves  to  li\  e  in  a 
new  environment,  so  it  h.is  been  found  possible  in 
certain  instances  to  form  new  metallic  condiinations 
which  are  practically  immune  to  the  natural  condi- 
tions that  exist  on  the  earth  at  the  |uesenl  time.  A 
fe\v  of  the  metals,  such  as  gold,  siher  ami  the 
metals  of  the  platinum  group,  are  found  native,  lint 
the  comni'iner  hea\y  metals  are  nearly  always  found 
in  the  form  of  oxides  or  sulphides, 

for  a  number  of  years  I  have  made  experiments 
with  a  view  to  finding  certain  metallic  cMmliinations 
or  alloys  which  would  not  only  resist  oxidation  and 
other  harmful  inllneiices,  but  would  also  possess 
\aluable  physical  properties,  which  would  render 
tliHiii  lit  for  special  service,  'I'lie  lirst  decisive  ste]i 
made  in  thi^  direction  was  the  discovery  of  .an  alloy 
of  nickel  .-ind  chromium  in  ISilS.  The  ]noperties  of 
this  alloy  have  already  been  described  in  a  |iievious 
paper,*  Immediately  following  the  disco\eiy  of  the 
nickel  chromium  alloy,  I  produced  an  alloy  of  cobalt 
and  chromium,  which  bus  likewise  been  described  in 
the  reference  given,  but  the  range  of  pioportion 
between  the  cobalt  and  chromium  is  sogre.al.and 
the  combination  is  modihed  to  such  a  marked  degree 
liy  the  introduction  of  other  substances,  that  I  have 
felt  justilied  in  reading amitlier  paper  on  this  suliject, 
<lesi;ribing  more  fully  my  researches  in  this  particular 
direetion, 

*  ,/mintal  of  Indiii^fritU  iiikI  Kti{iineering  Cliemi'-ti ;/,  Vol,  ii,, 
Nij.  10,  iiji.  397  111  4lll(()i-t.,  iniOI. 


.As  early  as  1907  and  190S,  I  made  alloys  or  combi- 
nations of  cobalt,  chromium  anil  tungsten;  cob.ill, 
chiomium  and  molybdenum  :  and  cobalt,  chrominni, 
tungsten  and  molyhdcnuni.  1  have  made  alloys  of 
colialt  and  chromium  containing  zirconium,  tantalum, 
thorium,  titanium,  \  .inadium,  etc.  I  have  also  added 
to  the  cohah-ehromium  alloys,  the  non-metallic 
elements,  carbon,  silicon  .and  lioron.  Some  exceed- 
ingly interesting  results  have  lieeti  obtained  from 
these  various  combinations,  and  w  hili>  further  inves- 
tig.ation  is  necessary  in  order  fully  to  determine 
their  chemical  ami  physical  properties,  a  number  of 
them  have  shown  interesting  economic  ]iossil)ilities. 

The  preliminary  fusions  were  made  in  graphite 
crueihies  by  means  of  a  furnace  using  natural  gas.  I 
was  later  obliged  to  use  crucibles  of  a  special  compo- 
sition, not  only  to  avoid  the  contamination  of  the 
metal  by  carbon  from  the  crucible,  but  also  because 
they  proved  more  reliable  under  long-continued  heat- 
ing than  those  made  of  gia|>hite. 

The  metal  tungsten  alloys  readily  with  chromium, 
and  cidjalt  in  all  proportions.  When  aihled  in  small 
i|Uantities  to  the  cobalt-chromium  alloy,  it  seems  to 
have  little  intlueiiceon  the  jiroperti  's  of  the  combina- 
tion, hut  if  the  proportion  rises  to  "2%  or  3%  a  notable 
elVect  is  produced.  Generally  speaking,  the  cobalt 
chroinium  alloy  becomes  harder  and  nioie  elastic, 
especially  if  it  contains  a  small  amount  of  carbon, 
boron  or  silicon. 

The  following  experiment  shows  the  ettVctof  melt- 
ing the  iilloy  in  a  graphite  crucible:  9(1  gin  of  cobalt, 
6'3  gm.  of  tungsten,  18  gm.  of  chrominni,  together 
with  a  small  ipianiity  of  calcium  silicide,  were  intro- 
duced into  a  graphite  crucible.  The  resulting  alloy 
was  very  bard,  and  the  crucible  much  eroded  on  tlie> 
inside.  The  bar  could  be  slightly  llaitened  at  one 
end,  and  after  being  made  into  a  cold-chisel,  showed 
reniarkable  (|iialities.  It  would  not  only  scratch 
glass,  but  also  ipiartz  crystal.  It  was  (piite  tough 
at  oidinaiy  temiieratures,  and  would  cut  small  chips 
or  shavings  from  a  piece  of  slellite.  At  a  blight 
yellow  heat  it  showed  signs  of  fusion,  and  be-jame 
covered  with  a  skin  of  oxide, 

.\ii  alloy  was  made  by  melting  the  following  in  a 
special  crucible  :  cobalt  rondelles,  ,S(»  gm, :  chromium, 
•2l)S  gm,:  tungsten,  7  gm,:  calcium  silicide,  lf)gin, ; 
calcium  carbide,  5  gni.  As  soon  as  these  materials 
were  melted,  the  crucilde  cover  was  removed,  and 
1.")  gm,  of  an  alloy  of  cobalt  and  boron  was  intro- 
duced. The  erucilile  lid  was  then  replaced  and  the 
heating  continued,  A  heavy,  thick  slag  formed, 
which  was  removed  before  jiouring  the  metal:  The 
resulting  bar  was  very  hard  and  elastic,  but  only 
drew  slightly  under  the  hammer,  and  then  broke,  A. 
cold  chisel  made  from  the  cast  metal  cut  iron  readily. 
The  bar  was  broken  up  and  remelted  with  about  one- 
third  of  its  weight  of  an  alloy  of  cobalt,  chromium, 
tungsten  and  carbon.  The  result  was  a  line-grain 
alloy  which  was  very  elastic,  and  would  draw  out  to 
a  considerable  degree  under  the  hammer  without 
cracking.  Its  elastic  limit  must  have  been  very 
high,  since,  when  it  broke,  the  ]iieces  were  thrown 
\  iolently. 

Taking  the  alloy  of  cliromiuiii  and  cobalt  as  a 
basis,  and  holding  the  proportion  of  clirominm  at 
1.1'  of  the  entire  mixture,  it  w.ms  found  that  the 
alloy  gradually  incie.iseo  in  baldness  with  the  per- 
centage of  tungsten.  When  the  i|uantity  of  tnngsteir 
rises  to  .5%,  the  alloy  becomes  distinctly  harder, 
particularly  Avheu  forged  under  the  liammer.  When 
the  tungsten  reaches  1(1%,  the  metal  still  forges 
readily,  and  a  tool  formed  from  the  alloy  lakesaHue 
cutting  edge.     This  alloy  is  suitable   for   both  cold 
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cliisels  and  wood-working  tools.  When  the  tungsten 
rises  to  15%,  the  metal  can  still  be  forged,  but  great 
care  is  necessary  in  order  to  avoid  cracking.  Tliis 
alloy  is  considerably  harder  than  that  containing 
10 '^"tungsten,  and  is  excellent  for  cold  chisels.  When 
the  tungsten  rises  to  •20>:,  the  alloy  is  stilt  harder, 
and  can  he  forged  to  a  small  e.xtent.  It  makes  good 
lathe  tools  for  cutting  steel  and  other  metals  at 
nioilerate  speeds.  When  the  tungsten  rises  to  "25%, 
a  very  hard  alloy  results,  which  cannot  be  forged  to 
any  extent,  but'casts  readily  into  bars  which  maybe 
ground  to  a  suitable  form  for  lathe  tools.  These  tools 
have  shown  great  capabilities,  particularly  for  tlie 
tnrjiing  of  steel,  since  they  are  very  strong,  and 
retain  their  hardnessat  speeils  which  almost  instantly 
destroy  the  cutting  edge  of  a  steel  tool.  The  tungsten 
may  he  still  further  increa.sed  to  40%,  ami  the  alloy 
will  retain  its  cutting  c|ualities,  and  for  luniing  cast 
irim,  this  alloy  answers  even  better  tluiri  that  con- 
taining '25%.  When  the  tungsten  reaches  40%,  or 
more,  the  alloy  becomes  s.)  hard  tiiat  it  will  not  only 
scratch  glass,  hut  will  readily  scratch  i|uartz crystal. 
A  small  drill  made  of  this  material  drilled  a  hole 
through  the  wall  of  a  ghfs  bottle  without  the  use  of 
any  li()uid  or  other  luliricant.  A  ij  in.  square  cast 
■bar,  when  ground  to  a  suitable  edge,  was  set  in  a 
tiMjl  holder  attached  to  lathe.  The  workman  who 
had  operated  the  lathe  hail  becTi  able  to  turn  to  form 
2ti  cast  iron  wheels  in  ten  hours  with  a  steel  tool  of 
the  same  size.  The  stellite  tool  turned  49  of  these 
wheels  to  form  in  the  same  time.  The  steel  tool  was 
ground  .'JO  times  during  the  operation,  while  the  edge 
of  the  siellite  tool  was  dressed  slightly  by  a  carbo- 
rundum whetstone,  after  its  day's  work  was  com- 
pleted. A  set  of  steel  cutters  placed  in  the  boiing 
head  of  a  cylinder  boring  machine,  was  al)le  to  bore 
from  27  to  2S  holes  in  ten  hours.  These  cutters  were 
replaced  by  others  ma<le  of  stellite,  which  perfornieil 
the  w(nk  in  three  hours  and  twenty  minutes,  or  a 
little  mru'e  than  one-third  the  time.  Not  only  was 
the  speed  of  the  jnill  doubled,  but  the  feed  also,  and 
notuillrvt.uiditig  this  severe  ordeal,  the  stellite 
cutters  were  oidy  slightly  worn,  w  hile  it  wiiuM  have 
been  necessary  t(j  regrind  the  steel  cutters  at  leasi 
two  or  three  times  for  the  same  service  at  lower 
speed..  Sinne  remarkable  results  weie  obtained  in 
tlie  turning  of  steel  on  the  lathe.  For  example,  a 
cyliTiclrical  bar  of  annealed  nickel  chrome  steel,  about 
25  in.  in  iliaTueler,  was  placeil  in  a  latlie  and  turned 
with  ;i  slHid  tool  .-it  alicMit  ;is  high  a  speed  as  the  steel 
would  peimit  willumt  '  burning.'  'I'hesteel  tool  was 
then  replaced  by  one  of  stellite,  and  the  speed  at  the 
same  lime  inere:ised  to  2^  its  former  speed.  The 
stellite  tool  retained  its  eilge  under  these  .severe  con- 
dili(nis,  and  produced  a  shaving  weighing  12  lb.  in 
:«(  sc-onds,  .Inst  what  the  eti'ect  of  the  alloy  will  be 
in  machim'-shop  practice,  is  at  ]iresent  somewliat 
ditlicult  to  delernnne.  In  my  opinion,  however,  it 
will  not  fully  supersede  higiispeed  steel  in  ihe 
machine  shop.  l:ut  in  cases  where  rapid  work  is  the 
consideratiim,  it  will  iloubtle.ss  reiilace  high  speed 
steel.  ' 

When  molybdenum  is  added  to  a  15\  colialt- 
chromium  alloy,  the  alloy  rapidly  hanleris  as  the 
niol\lidenum  content  increases,  until  the  content  of 
the  latter  mi!tal  reaches  40"  ,  when  the  alloy  becomes 
exceedingly  hard  and  brittle.  It  cuts  keeidy  and 
deeply  into  glass,  and  scnaUdies  ijuartz  crystaU  with 
ease.  It  takes  a  beautiful  ]iolish,  which  it  retains 
nnder  all  i-ondilions,  and  on  account  of  its  i^xtreme 
hardne.ss.  its  surface  is  not  readily  scratched.  When 
25/,  of  njolyhdeinim  is  added  to  a  15%  chromium 
alloy,  a  line-grained   metal   results,  which  scr.-itclies 


glass  somewhat  reailily,  and  takes  a  strong,  keen 
edge.  Its  colour  ami  lustre  are  magniticent,  and  it 
will  doubtless  find  a  wide  application  for  line,  hard 
cutlery.  It  cannot  be  forged,  but  casts  readily,  and 
its  melting  point,  is  not  abnormally  high. 

If  carbon,  boron,  or  silicon  be  added  to  any  of  the 
above  alloys,  the  alloy  becomes  much  harder,  though 
the  additiini  is  not  alwaj's  desirable,  since  it  tends  to 
make  the  alloys  more  Ijrittle. 

If  either  tungsten  or  molybdenum  be  added  to  a 
cobalt-chromium  alloy  containing  25%  of  the  latter 
metal,  the  hardness  of  the  alloy  is  rapidly  increased. 
When  the  percentage  of  tungsten,  for  example, 
reaches  5%,  the  alloy  can  be  readily  forged,  and 
forms  an  excellent  combination  for  wood-cutting 
tools,  such  as  chi.sels,  pocket-knives,  etc.  Wlien 
molybdenum  is  added  to  the  .same  mixture  of  chro- 
mium and  cobalt,  much  the  same  effect  is  produced, 
though,  generally  speaking,  a  smaller  qu.antity  of 
molybdenum  is  required  to  jiroiluce  a  given  increase 
in  hardness.  In  some  instances  I  have  found  it  advis- 
able to  add  both  molj'bflenuin  and  tungsten  to  the 
cobalt-chromium  alloys,  (leneially,  the  (colour  and 
lustre  of  these  alloys,  after  polishing,  are  brilliant, 
and  they  seem  to  resist  atmospheric  influence.s 
equally  as  well  as  the  binary  alloy  of  cobalt  and 
chromium."  —  ElwooD  Haynes.  —  Miiiinq  Science, 
-March  (i,  UIIS,  p.  1.53.     (A.  R.) 


SlLVKK  CVANIUING  AT  ToNol'AH. —  ■' The  ores  of 
the  Tonopah  district  have  not  as  yet  been  subjected 
to  thorcnigh  tests  in  order  to  deterniine  the  advis- 
ability of  sorting  the  ore  before  milling  it.  Some  of 
the  plants  have  adopted  sorting  in  a  desultory  way 
and  two  have  taken  some  pains  to  accomplish  a  more 
or  le.ss  thorough  sorting.  These  latter  are  the  West 
End  Consolidated  and  the  new  liehnont.  The  first 
of  these  has  installed  a  mechanical  washiug  machine 
which  screens  and  washes  the  ore  in  hot  water  ami 
then  delivers  it  \\\mn  a  wiile  sorting  belt  running  at 
slow  speed.  This  belt  is  so  .arranged  that  thesorters 
work  on  one  siile  of  it.,  throwing  the  waste  not  olVthe 
belt,  but  to  one  side  of  it.  -\t  the  end  of  this  belt 
there  is  .a  splitter  which  divides  the  stream  delivery, 
the  milling  ore  going  to  its  proper  bin  while  the 
waste  is  delivereil  into  a  waste  bin  from  w  hicli  it  can 
be  readily  discarded. 

There  are  several  advantages  about  this  sorting 
system.  The  ore  to  be  sorted  is  passed  over  a 
trommel  with  small  holes  .mil  is  given  a  thoiough 
rasping  which  disloges  much  of  the  stiid<ingclay  and 
mml  and  also  gets  rid  of  the  line  porti<Mi  of  the  ore 
which  docs  not  recjuire  sorting,  but  which  goes 
directly  into  the  mill.  The  coarser  ore  thus  is  passed 
through  into  the  washer  proper,  which  is  a  large  steel 
cylinder  set  on  an  incline  with  its  lower  or  receiving 
end  set  into  a  tank  of  water  which  is  heated  by 
steam.  The  inside  of  the  cylinder  contains  a  spiral, 
or  reverse  s(ue\v  arrangement,  which  idiliges  the  ore 
to  ascend  through  the  cylindei-  until  it  is  finally  dis- 
<diarge<l  at  the  higher,  or  discharge  emi.  Near  the 
discharge  end  there  is  a  section  of  the  cylinder  per- 
forated with  small  hides  through  which  ihe  washing 
water  returns  to  the  tank  below.  The  coarse  ore 
deli\ei'eil  to  the  sorting  belt  is  in  perfect  c.onditiim 
for  siirling,  as  the  o|icrator  can  see  at  a  glance  its 
character  and  can  eliminate  all  absolute  waste  with- 
out hesitation.  The  mud  and  clay  washed  from  the 
ore  are  iMillected  in  the  washing  tank  and  can  be 
recovered  at  convenient  inteivals.  It  is  usually  of 
high  grade  and  is  sent  to  the  mill  along  with  the 
regular  milling  ore. 
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The  prairtii-al  utility  of  lliisKysteni  lias  Iweii  llmr- 
OHj;li!v  testeil  ami  caluiilated  at  llu;  West  End  plant 
aii(l  the  einulnsion  is  that  there  is  a  elear  and  ilelinite 
savini;  liy  its  use.  A  larue  portiiin  of  luek  that  will 
not  pay  its  way  thro)ii;h  the  mill  is  discanled.  savii;i: 
tlie  millini;  cost  of  piittinj;  it  throuj;!!  the  process  anil 
eiiriehin^'  the  portion  of  payahle  ore.  In  olhei- 
words,  the  same  aiMO\int  of  siher  is  (•oneeiitrate<l 
into  a  smaller  bulk  for  milling,  the  eoonttmies  heinii' 
evident.  The  new  lielniont  mill  has  instalieil  a 
similar  m:<cliinefor  washing;  the  ore. 

Sorting  in  some  form  is  practiced  hy  several  of  llie 
operatini;'  companies  at  Tonopah,  but  only  at  the 
above  menlioned  plants  is  it  carried  out  in  thoroni;h 
form.  It  has  been  stated  that  a  ^reat  -many  of  the 
Tonopah  dMni|)s  would  |iay  well  forsorting  them  over 
if  it  were  possible  to  lift  the  material  economically 
an<l  i^et  rid  of  the  waste  If  this  statement  is  true, 
it  seems  likely  that  sortini;  while  the  ore  was 
originally  in  nmlion  might  have  repaid  the  trouble 
necessary  to  do  it.  It  is  ,a  ipiestiou  wbicli  rei|uires 
some  stnily  and  it  is  inipossilde  to  make  any  state- 
ment which  would  certainly  cover  all  cases. 

Tiinnjiah  (Ires  Criis/ird  in  Suhitioii. — All  the  opera- 
ting mills  at  Tonopah  use  solution  throughout  the 
mill  o|)eralious.  At  the  same  time  there  are 
certain  of  the  operatOLS  wlio  believe  that  better 
metallurgical  results  could  be  obtained  if  it  were 
possible  to  do  the  crushing  and  grinding  in  water 
without  incurring  a  loss  of  cy.anide  and  di.ssolved 
metal.  It  is  eviilent  that  in  treating  silver  ores 
where  solution  of  com]iaratively  liigh  cyanide  con- 
tent must  be  useil,  crushing  in  water  is  not  usually 
l)raclicaljle.  The  i  mount  of  water  taken  in  unavoid- 
ably from  the  grinding  system  to  the  cyanide  plant 
would  have  to  be  discharged  as  moisture  with  the 
residues,  and  at  that  time  would  contain  both 
cyanide  and  niet,al  in  solution,  a  combination  that 
could  not  be  thrown  iway.  The  only  .system  by 
which  it  might  be  nian.-iged  would  be  to  liltei  llie 
pulp  from  the  grinding  system,  wbereViy  it  eould  be 
introilnced  into  the  cyanide  plant  with  appro.xi- 
mately  the  same  ipnintity  of  water  as  the  resiilues 
would  contain  in  moisture.  Whether  the  advantages 
obtainable  w<mld  justify  the  additiimal  e.\pen.se  is  a 
ipiesiion  which  would  have  to  be  solved  in  each  par- 
ticular ease.  The  procedure  is  followed  at  the  mill 
of  the  Sniuggler-l'nion  Mining  Co.,  at  Telluride, 
Colo.,  as  has  already  been  mentioned  in  these  pai)ers. 

I.'ri'xhinf/  ill  Wafer  af  (lulilfield. — The  advantage 
of  crushing  in  water  is  believed  to  be  a  saving  of 
<:yanide  by  reinoving  cyanicides  from  the  ores,  re- 
sulting also  in  an  improved  extraction.  This  matter 
has  received  much  attention  from  the  opera tor.s  at 
the  Goldliehl  Consolidated  mill  ami  ex]ierinients 
covering  several  months'  work  have  convinced  them 
that  water  crushing  has  decided  advantages  over 
crushing  in  solution.  Naturally  enough,  the  condi- 
tion.s  at  the  Goldlield  mill  are  decidedly  diliereiit 
from  those  obtaining  at  Tonopah  and  the  results  of 
experiments  cannot  be  transferred  bodily.  The 
former  is  treating  a  gold-bearing  ore  and  using  solu- 
tions much  weaker  than  those  necessary  for  the  ores 
of  Tonopah. 

.At  the  (ioldlield  Consolidated  it  has  been  satis- 
factorily proved  that  when  crushing  in  water  is 
followed  the  consumption  of  cyanide  is  less  and  the 
extraction  of  metal  better  than  when  crushing  in 
solution.  It  is  shown,  also,  that  when  crushing  in 
solution  is  prai-tised,  there  is  likely  to  appear  in  (he 
mill  a  light  gelatinous  product  which  refii.ses  to  settle 
and  cau-es  a  great  ileal  of  trouble  in  mill  operating. 
The  substance  appears  much   like  an   alumina  yin- 


duet,  which  it  may  be,  Init  that  has  not  been  [ncived. 
On  the  contrary,  when  water  is  used  in  the  crushing 
.syjitein,  this  proilnct  does  not  appear. 

It  is  extremely  ditlicult  to  account  for  this  dilVcr- 
ence  and  many  theories  have  been  invented  in  the 
attempt  to  ilo  so.  The  theory  has  been  advanced 
that  no  matter  how  .ilkaline.i  crushing  solution  may 
be,  ami  ail  .solutions  cont.-iining  cyanide  must  be  kqp't 
alkaline,  tlierr  will  he  a  certain  length  of  time,  how- 
ever short,  when  the  acid  liberated  from  the  ore  will 
overl)alan(^e  any  alkalinity  immeiliately  available  at 
any  one  point,  and  that  during  this'  sliort  time  a 
chemical  change  might  take  place  which  would 
render  siduble  some  elements  which  would  not  be  put 
into  solution  with  water  and  which  would  be  r<mioveiI 
by  washing  before  reaching  the  cyanide  de[iartnieiit, 
were  water  us(!il  in  crushing,  'i'his  momentary  aci(i 
condition  might  also  introduce  certain  combinations 
piejndical  to  high  extractions.  Of  course,  there  has 
lieen  no  research  which  would  prove  that  this  condi- 
tion does  exist  and  is  responsible  for  the  results 
shown,  but  the  results  are  plain.  Ccmimercial  opera- 
tors rarely  have  theoppm-tunity  to  solve  i|uestions  of 
this  kind,  but  it  is  jiist  siu-h  problems  wliicli  most 
need  solving  in  tlie  cyanide  lield. 

Whether  (U- not  similar  conditions  to  those  found 
at  Goldlield  would  obtain  at  Toni>pali  is  not  certain, 
but  with  this  example  in  mind  there  are  many  who 
woulil  like  to  have  the  opportunity  of  trying  it. 

Striiii/i  I'riix/iiiii/  I'liircrsiil, — The  u.se  of  gravity 
stamps  for  crushing  is  univer.sal  at  Tonopah  and  it 
.seems  that  nothing  else  has  been  considered  in  the 
design  of  the  plants.  'I'his  seems  unfortunate,  for 
the  ore  does  not  appear  to  be  too  hard  to  give  good 
results  with  rolls  or  (.'hiliaii  mills,  either  of  which 
might  be  apjilied  with  economy.  It  is  true,  however, 
that  stamps  have  been  eonsi(iered  the  conservative 
crushing  machine  for  a  long  time  .and  the  design  and 
construction  of  idants  at  Tonopah  has  been  eminently 
cmiserv.itive.  To  instal  a  machine  which  will  surely 
do  the  work,  even  though  at  a  cost  somewhat  higher 
than  that  of  one  which  might  be  satisfactory,  is  a 
sound  basis  upon  which  to  re.ason  and  designers  can 
hardly  be  censured  for  following  that  system.  At 
the  same  time  the  results  obt.ained  by  the  other 
machines,  rollsand  Chilian  mills,  both  as  to  elliciency 
anil  cost,  are  no  less  delinite  and  dearly  proved,  the 
obstacle  to  their  use  being  simply  that  1  he  results  are 
not  so  well  known.  One  cannot  say  with  certainty 
that  either  of  the  machines  above  mentioned  would 
satisfactorily  take  the  place  of  stamps  at  Tonopah, 
but  it  is  not  too  much  to  say  that  I  believe  either  of 
them  would  introduce  economies. 

Varuil  IJniiiiT  fur  Tiihe  Mills. — The  matter  of  tube 
mills  at  Tono[)ali  introduces  some  interesting  varia- 
tions which  are  worthy  of  attention.  l''irstattention 
is  called  by  the  shortness  of  the  mills  generally  used, 
especially  in  the  later  installations.  This  progres- 
sion has  apparently  being  along  conservative  lines 
and  there  is  reason  to  believe  that  the  theory  is 
sound.  Certainly  it  has  resulted  in  a  reduction  of 
power  for  the  same  |jroiluction. 

The  mills  recently  installed  are  generally  ~>  ft.  dia. 
ami  IS  ft  long,  in  one  case  the  length  has  been  re- 
duced to  10  ft.  with  saMsfactory  results.  It  will  be 
interesting  to  watch  this  development  and  see  w  hat 
it  brings  forth.  It  is  not  inijiossible  that  the  tube 
mills  of  the  future  may  be  more  like  drums  of  large 
diaim^er  and  short  length  I  ban  the  long,  narrow 
tubes  lirsl  used. 

The  lining  of  the  tube  mills  b.is  tiiveii  rise  to  mueli 
argument.  The  contrast  here  lo  .Mexican  practice  is 
noteworthj".     In  all  the  Tonopah  installations  I  iiave 
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not  seen  a  single  iii'.taiK-e  of  the  use  of  the  Kl  Ore 
lilibed  liiiin;^,  l)iit  everywlieie  tiieie  is  llie  use  of  the 
smooth  cast  liiiinj?  aii<l  the  silex  blocks,  both  of 
wliich  liail  been  trieil  and  liiscaideil  in  Mexico  before 
the  El  Oro  lininj,'  <-aiMe  into  use.  The  smooth  cast 
lining'  would  seem,  tlieoietically,  to  be  the  u  ost  in- 
ethcient  of  all  possible  linings,  as  it  would  appeal- 
that  the  pebbles  would  be  more  than  likely  to  slide 
over  it  and  reduce  the  ore  by  rubbing  it  between  the 
lining  and  the  pebbles.  Tli'e  matter  of  the  dropping 
or  tumbling  of  pebbles  would  apparently  be  reduced 
to  a  minimum,  and  while  it  is  clear  that  the  [lOwer 
reiiuireinents  would  be  reduced  to  the  lowest  possible 
point,  apparently  the  etticiency  would  go  down  with 
it.  That  this  is  not  the  case  is  what  several  of  the 
o|ierators  declare,  positively.  They  claim  to  get 
better  lesults,  both  as  to  character  of  product,  its 
quantity  ami  cost  of  prodnctinn.  .\w\  it  is  also 
stated  i']ositi\  ely  that  the  pebbles  d,o  not  wear  Hat  in 
the  smoothdine'd  mills.  It  is  a  fact  that  if  one  i.s 
careful  lie  can  avoid  seeing  tlat  pebbles  on  the  .scrap 
heaps  of  these  mills. 

The  silex  lining  has  its  advocates  also,  the  instal- 
lation at  the  new  I.elmont  mill  containing  silex 
lining  except  in  experimental  cases.  .Silex  has 
proved  to  be  a  good  lining  in  many  cases  and  except 
for  the  item  of  cost  has  done  good  \\ork  in  -Mexico. 
The  olijections  there  to  its  use  are  the  cost  and  the 
time  necessary  to  reliiie  the  mill  when  it  wears  out. 
This  usually  puts  a  tube  out  of  commission  for 
from  live  to  seven  days  and  where  there  is  no  reserve 
capacity  it  seriously  interferes  with  the  mill 
operation. 

'i'he  Koniata  lining  lias  had  trials  at  Tonopali  and 
in  the  case  noted  in  the  Tonopah  Kxtension  mill,  is 
doing  satisfactory  work.  Komatii  linings  have  also 
lieen  installed  at  the  Goldlield  Consolidated  with 
satisfactory  results  and  are  now  used  altogether.  It 
is  (daiiiied  that  these  linings  increase  the  power  con- 
sumption, which  is  nndoiilitedly  true,  but  that  the 
ultimate  efliciency  is  increased.  This  is  even  more 
ilelinitely  shown  when  the  revcdntions  of  a  mill  into 
which  tliey  are  placed  are  reiliiced  considerably.  Kor 
instance,  a  .">  ■  IS  ft.  tulie  mill  using  smooth  or  silex 
lining  and  revolving  at  'iti  or  "27  r.p.m.  can  be  re- 
ducfnl,  when  the  Koniata  lining  is  used,  to  about  2'2 
or  23  r.p..ni.,  resulting  in  a  lower  power  consumption 
and  no  great  reduction  of  eHiciency. 

The  height  at  which  the  load  of  pelibles  is  carried 
also  varies  a  good  deal.  The  \ariation  is  from  some- 
\vliat  below  the  centre  line  of  the  mill  to  0  or  S  in. 
above  it,  calculating  with  the  mill  not  running,  of 
(bourse.  In  eases  wdiere  tiie  load  is  carried  above  the 
centre  line  of  the  mill  a  grating  has  to  be  used  in  the 
discharge  in  order  to  juevent  the  issuing  of  jiebbles. 
.•\t  the  West  End  mill  a  diH'erence  of  pebble  load 
made  an  enormous  difi'erence  in  the  eHiciency  of  the 
tubes  so  that  the  wlude  mill  was  ellected.  This 
i|Meslion  of  lining  will  probaoly  be  sidved  in  the  near 
future  when  there  will  be  some  agreement  among  the 
operators  us  to  vvhidi  type  best  suits  their  iieeils.  At 
present  there  seems  to  be  a  great  ilillerence  of 
opini<m. 

Mil  nil  Ti.jirs  nf  ylr/itfitors.-  Opinions  in  regard  to 
agilalors  seem  to  dili'er  as  widely  as  they  do  in  tube- 
mill  linings.  There  are  examples  of  the  I'achuca, 
llendryx,  'I'rent  and  other  systems  in  use.  The 
oiiginal  mills  of  the ilistrict,  the  Desert  and  lielniont 
mills  at  Millers,  used  mechanical  agitators  for  their 
slimes,  the  Hendryx  type  is  in  use  at  the  Montana- 
Tonopah  mill  ami  several  installations  are  using  the 
Tient  system,  while  the  new  I'elmont  mill  at  Tono- 
pali is  using  the  Pacliuca  .system. 


Particiilaily  the  Trent  agitator  seems  to  be  a  bone 
of  contention.  Some  users  say  it  is  perfect  and 
others  declare  it  has  no  merit  in  it,  that  it  is  a 
nuisance  and  not  satisfactory  in  any  way.  The 
truth  lies  soinewliere  between  these  two  extremes, 
no  doubt,  but  at  what  exact  point  is  impossible  to 
state. 

The  Hendryx  agitator  has  been  previously  men- 
tioned in  these  columns,  but  it  is  a  maidiine  which  has 
never  become  popular  on  account  of  its  high  power 
consumption.  There  is  no  doubt  that  it  is  a  good 
agitator,  but  it  will  probably  never  become  a  serious 
factor  in  the  agitation  of  slime  for  the  reason  of  its 
high  operating  cost. 

Pachuca  vats  have  been  the  subject  of  investig.i- 
tion  for  some  time  and  many  operators  claim  that 
they  oH'er  no  advantages  in  eccmomy  lun-  in  addi- 
tional extraction  obtained. 

Referring  back  to  the  new  Nipissing  mill  at  Cidialt, 
in  which  the  slime  agitators  are  the  (dd-style  mech- 
anically moved  arms,  the  designers  stated  that  they 
had  lieen  able  to  lind  no  device  which  would  assure 
them  either  better  results  or  lower  costs.  In  such 
event  the  Pachua  vat  would  be  entiiely  out  of  the 
reckoning,  for  if  it  presents  no  such  advantages,  its 
high  cost  of  installation  and  the  additional  cost  of 
pumping  in  a  mill,  occasioned  by  the  height  of  the 
vats,  >vonhl  <'ertainly  preclude  its  installation.  I 
am  of  the  opinion  that  the  Pachuca  vat  is  likely  to  be 
replaced  by  some  other  more  satisfactory  design. 

('nnccnl rrUion  I'rrirliscd  in  Sonic  Milts.  —  It  will  be 
noticed  that  some  of  the  Tonopah  mills  practice  con- 
centration while  others  do  not.  The  two  at  Millers, 
the  iMontaua-Tonopah,  the  West  End  and  the  New 
Belmont  practice  concentration,  while  the  Tonopah 
Extension  and  the  AlacXamara  mills  do  not.  In 
those  mills  w  hicli  do  concentrate,  the  object  lias  been 
to  m.ike  as  little  conc^entrate  as  po.ssible  consistent 
with  removing  the  objectionable  elements  from  the 
ore.  With  low  or  medium-grade  ores  concentration 
is  not  necessary  but  with  the  rise  in  .silver  content, 
attendant  upon  the  increase  in  the  propo/lion  of  sul- 
jihides,  concentration  must  be  resoried  to.  Many  of 
the  mills  using  the  process  have  reduced  the  nuinher 
of  tables,  I  he  point  being  that  it  is  more  expensive 
to  market  concentrate  than  bullion  ;  therefore  as 
large  a  proportion  as  jtossiiile  should  be  taken  out  in 
bullion  form.  This  is  sound  reasoning,  particularly 
where  the  concentrate  has  lo  be  shipped  to  smelters 
where  losses  may  be  iiiulti|ilied  by  many  means. 

There  is  no  instance  of  local  treatment  of  concen- 
tiate  at  Tonopah.  In  this  connection  il  is  interesting 
to  review  the  situation  at  Ooldliidd,  where  the  Con- 
solidated treats  all  of  its  concentrate  by  an  elaborate 
process.  Experiments  on  concentrate  showed  that 
by  treating  the  concentrate  raw  a  certain  percenlage 
could  be  save<l  ;  tliat  by  (iist  roasting  the  concen- 
trate ami  then  cyaniding  it,  a  better  extraction 
would  result,  but  that  by  treating  it  raw,  then  roast- 
ing it  and  retreating  by  cyaidde,  an  extracti(m  about 
eifual  to  the  sum  of  the  results  of  the  other  two 
nietbods  could  be  obtained.  That  system  lias  been 
installed  and  is  followed  with  success.  After  the 
cyaniding  of  the  roasted  concentrate,  the  residue  is 
delivered  into  the  vat  wliich  feeds  the  Miter  and  is 
discharged  with  the  lilteied  tailing.  I!y  this  means 
the  coneentiate  tailing  is  reduced  to  a  value  nearly 
equal  to  that  of  the  regular  mill  tailing.  The  pro- 
cess is  interesting  and  unusual. 

Ilmt'd  Solutionis  Us'd. — Operators  universally 
agree  that  the  extraction  of  silver  from  the  Tonopali 
ores  is  increased  by  heating  the  solutions.  The 
point  to  which  this  is  carried  is  generally  about  120". 
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Tliere  seems  to  be  no  dilieience  of  opinion  on  this 
point  ami  all  the  mills  are  doing  this  with  fiooil 
results.  The  (|uestion  naturally  occurs  as  to  whether 
the  Mexican  operators  have  been  overlooking  any- 
thing in  the  matter  of  heating  solutions.  I  have 
seen  the  scheme  tried  several  times  and  made 
experiments  on  it,  but  without  anj-  benelicial  result. 
That  this  is  not  unusual  will  be  shown  in  a  later 
paper,  when  1  will  call  attention  to  another  silver 
mill  which  has  made  repeated  experiments  and  fouml 
no  increase  of  extraction  through  heating  the  solu- 
tiiins.  Still,  this  is  a  point  which  ought  to  be  worked 
out  for  each  particular  ore,  no  general  rule  govern- 
ing it. 

Heating  solutions  seems  to  have  no  ertect  whatever 
on  the  extraction  of  gold.  This  means,  of  cour.se, 
solutions  of  normal  temperature,  as  extraction  of 
both  metals  falls  otl'in  abnormally  cold  solutions. 

The  use  of  lime  and  lead  acetate  at  Tonopah  does 
not  vary  widely  from  accepted  practice  at  most  other 
camps.  The  addition  of  these  materials  varies,  and 
the  practice  is  governed  principally  by  convenience. 
The  Miters  in  use  at  Tonopah  are  all  of  the  stationary 
vacuum  type.  The  present  condition  of  the  HIter 
priihlem  makes  it  advisable  for  discussion  to  be  post- 
poned until  there  shall  be  more  lihevtj-  to  publish 
statements. 

Ciilculiition  of  E.rtrarfioii. — At  Tonopah,  as  in 
most  of  the  nulls  at  the  present  time,  the  calculation 
of  extraction  is  performed  by  using  the  content  of 
bullion  produced  plus  the  content  of  tailing  dis- 
ch.arged  as  the  value  of  head  samples.  Some  of  the 
older  operators  look  with  envy  on  tlie  mill  men  of  the 
present  day  and  think  of  the  nmnthly  recurrence  of 
attacks  of  heart  disea.se  that  came  with  the  attempt 
to  reconcile  production  and  tailing  content  with 
head  samples  taken  at  or  before  the  batteries.  Ex- 
tractions of  12(1°,  were  not  unusual  in  those <lays,  nor 
were  cirops  to  60  -  and  70",  unexpected,  but  the  mill 
man  was  continually  in  hot  water  about  it,  parti- 
cularly if  he  ditt'ered  from  the  general  manager 
about  the  accuracy  of  the  head  samples.  This  later 
method  is  much  simpler  and  tends  to  avoid  worries. 
At  the  same  time  it  is  haril  to  agree  with  a  method 
of  solving  a  problem  by  means  of  which  atiy  answer 
is  the  right  one.  I  am  anxious  to  have  this  matter 
discussed  and  hoiie  that  there  will  be  someone  kind 
enough  to  take  it  up  and  extract  opinions  about  it." 
H.  A.  Mkgk.wv,  EiK/liiceriiig  and  Mining  Journal, 
p.  503.     (H.  A.  W.) 


CiiKMicAL  Extraction  of  Tin  from  the  Ore. 
— "  Whilst  awaiting  further  returns  from  Mr.  Arthur 
Itichards'  volatilisatii>n  process,  Mr.  Henry  Bailey's 
neutralisation  of  tin  containing  colloids,  or  Mr.  tiee's 
centrifugal  separation,  it  is  well  to  know  that  these 
do  not  exhaust  the  inventor's  projects,  but  that 
another  process  has  been  evolved  which  appears, 
from  the  results  at  present  to  hand,  to,  at  all  events, 
be  worthy  of  further  investigation.  It  does  not  only 
recover  9S";  of  tin  contents  as  copjier  precipitate  or 
o.xide  of  iron  respectively.  Mr.  .lames  \V.  Chenhall, 
who  for  the  past  42  years  has  devoted  his  life  to 
metallurgical  pursuits,  for  the  last  two  or  three 
years  has  been  interesting  himself  in  working  out  a 
chemical  method  for  the  extraction  of  the  tin  con- 
tents of  an  ore.  His  process  necessitates  threeopera- 
tions — viz.,  roasting,  leaching  and  precipitation. 
The  roasting  of  the  ore  (w  hich  has  jjreviously  been 
reduced  to  the  ordinary  inesh  coming  from  a  battery), 
to  which  has  been  added  a  certain  proportion  of  car- 
bonaceous matter,  is  undertaken  in  an  enclosed 
furnace  heated  to  about  1,200   F.,  the  resulting ga.ses 


being  pas.sed  ami  repassed  through  the  mass  until  all 
the  o.xygeu  in  the  ore  and  contents  has  been  ab- 
sorbed. The  resulting  porous  mass  is  now  thoroughly 
leached  in  an  air-tight  receptacle  by  means  of  a  pre- 
pared .solution,  which  dissolves  the  tin,  iron,  or 
copi>er  present.  These  three  products  are  afterwaids 
precipitated  individually  from  this  solution,  the  tin 
coming  down  as  pure  tin  oxide,  the  copper  as  copper 
prccijiitate,  and  the  iron  as  a  sulphate  or  oxide  ol 
iron.  Mr.  Chenhall,  who  claims  a  i)8%  rcoevery  of 
the  tin  content  of  the  ore,  states  that  the  entire  cost 
of  the  treatment  would  be  more  than  met  by  the 
value  of  the  by-products,  and  I  am  given  to  under- 
stand that  certain  luanagers  of  mines  in  the  ndning 
division  have  sent,  or  are  sending,  their  own  ore  for 
treatment  in  Mr.  Chenhall's  experimental  plant  at 
his  laboratory  at  Totnes,  where  it  will  be  dealt  with 
under  their  own  supervision.  The  etiect  of  this 
treatment  on  those  ores,  containing  wolfram,  of 
which  several  of  the  nunes  have  considerable  quan- 
tities disseminated  more  or  less  throughout,  is  some- 
what anxiously  looked  for,  and  arrangements  are,  I 
am  given  to  understand,  being  made  for  an  early  test 
of  this  class  of  ore.  If  the  wolfram  remains  in  the 
residue  as  a  product  amenable  to  the  influence  of  the 
magnetic  separator  its  hnal  recovery  nuiy  readily  he 
assured,  or  possibly  some  chemical  means  may  be 
evolved  for  securing  the  tuiigstic  acid  (\VO^)  direct, 
which  will  adil  cousideralily  to  the  value  of  the  pro- 
cess, at  all  events  as  far  as  wolfram-bearing  ores  are 
concerned.'' — London  Minim/  Journal,  March  'ii, 
1913,  p.  281.     (A.  R.) 


I'RixciPLRS  OF  Ore  Sampling. — "  The  problem  of 
sampling  the  ores  that  come  to  the  smelter  yard 
differs  in  no  waj-  from  that  encountered  at  the  mine 
and  mill,  except  that  there  is  more  of  it.  The 
materials  which  go  to  feed  the  blast  furuances 
nuiy  vary  from  barren  limestone,  as  uniform  as  a 
solid  substance  can  be,  to  Huffy  quartz  stuff  carrying- 
free  gold  in  particles  weighing  a  grain  or  more.  All 
these  materials  must  be  sampled  and  assayed  so  as 
to  secure  a  basis  for  fair  settlement  without  loss  to 
the  smelter  and  therefore,  that  sampling  has  re- 
ceived nmre  attention  with  satisfaction  to  the 
shipper.  It  is  not  strange,  therefore,  that  sampling 
has  received  more  attention  from  the  smelter  man 
than  from  the  operator  of  mine  or  mill.  It  is  a 
serious  matter  for  a  custom  smelter  to  get  a  reputa- 
tion for  low  assays  and  unreliable  sampling. 

Not  a  little  of  the  suspicion  with  which  miners 
are  apt  to  regard  the  smelter  is  due  to  the  natural 
ditticulties  of  securing  a  fair  sample,  giving  rise  to 
error.i  entirelj-  beyond  control.  In  the  nature  of 
things  it  is  impossible  to  guarantee  an  accurate 
sample,  even  when  the  utmost  care  is  exercised  and 
the  most  elaborate  methods  are  employed.  Few- 
realise  the  difficulties  of  the  problem.  A  lot  of  ore 
nuiy  contain  any  of  the  minerals  in  the  catalogue, 
ami  may  include  ingredients  varying  in  size  from 
lumps  as  large  as  a  man's  head  to  the  finest  dust, 
and  in  specific  gravity  from  tluit  of  talc  to  the 
weight  of  galena  or  even  gold.  In  spile  of  the  fact 
that  these  heterogeneous  materials  may  present 
the  physical  characteristics  of  hard  angular  crystals 
mixed  with  .soft,  sticky  clay,  the  sampler  is  expected 
to  abstract  from  the  mixture  a  small  portion  which 
shall  contain  all  the  ingredients  in  the  original 
jiroportions. 

J  lie  Thevri/  of  Sampling.— The  diHiculty  of  accom- 
plishing this  result  is  shown  rather  forcefully  in  the 
classic  example  of  a  g(dd  coin  lost  in  a  ton  of  barren 
quartz.     Suppose  this  lot  to  be  sampled  by  any  of 
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the  usual  niellioils.  BetDie  the  iirst  ilnisioii  it  will 
not  be  ci'usliecl  siniiUer  llian  the  ilimeiisitnis  of  the 
^'olil  pieee,  ami  the  ilivisioii  wil!  he  manifestly  iinfaif 
whether  a  half,  a  fifth  oi-  a  tenth  is  taken  fur  the 
sample.  A  j^rah  sample  or  a  handful  taken  at 
ranilom  wouM  (contain  all  the  value  or,  more  pro- 
bahly,  none  at  all. 

This  is,  of  course,  an  e.\treme  case,  hut  a  hit  of 
unknown  ore  may  present  all  the  ditticulties  of 
criishin;;,  mixing'  ami  subdivision  found  in  this  sup- 
positious ease.  As  a  matter  of  fact  most  ores  are 
much  nearer  tlie  other  extreme,  that  of  a  single 
chemical  compound  in  which  every  particle  is 
]>reeisely  like  every  other  particle  To  the  sampler 
all  lots  of  ore  fall  somewhere  between  these  two 
extremes  -a  inixlu'e  of  barren  dirt  carryitig  a  single 
nugget  of  value,  and  a  i|Uantit.y  of  line  hematite  or 
limestone  as  uuib)rm  as  sea  water. 

A  sample  of  ore  is  a  portion  so  .selected  from  a  lot 
and  so  prepared  that  any  small  portion  taken  from 
it  for  assay  shall  fairly  represent  the  whole  :  that  is, 
■contain  all  the  original  ingredients  in  exactly  the 
oi'iginal  jiropcntions.  To  fnllil  these  conditions  the 
lot  must  be  made  suHieienlly  uniform  that  in  any 
portion  abstracted  a  [larlicde  moie  or  less  of  any 
given  ingredient  will  make  no  difference.  The 
simplest  way  to  .secure  uniformity  would  be  to  grind 
the  whole  mass  into  line  particles  and  to  impart  a 
varied  motion  ainrtng  the  partifdes  un'il.  according 
to  a  useful  law  of  (diange,  a  thorough  rlistribntion 
liail  been  made.  In  practice  this  is,  however,  im- 
practicable. The  expense  would  be  prohibitive  and 
the  lineness  of  the  ore  would  interfere  with  subse- 
r|iient  treatment.  The  common  practice  is,  there- 
fore, to  subdivide  and  to  reduce  the  size  of  the 
jtai'titdes  in  a  scries  of  oppi-alions. 

The  idiance  of  erroi-  dep-nds  upon  the  weight  of 
the  richer  [larticles  as  compared  with  that  of  the 
entire  lot.  If  a  large  fraction  is  taken  for  the  first 
cut,  there  is  comparatively  little  chance  that  a  lump 
more  or  less  of  the  richer  ingreilient  will  make  any 
dill'erence  even  I  hough  tlie  m.aterial  is  rather  coarse. 
SVIii'n  the  fracliim  removed  becomes  smaller  the 
size  of  the  particles'  must  also  be  reduced,  otherwise 
the  (diance  of  error  wouhl  incre.i.se  with  each  step. 
It  is  customary  at  eacOi  successive  stage  to  reduce 
the  diameter  of  the  coarser  particles  one  half,  thus 
reducing  the  vcdnme  to  one-eighth. 

While  llie  chances  of  error  are  reduced  by  succes- 
sive crushing  and  by  removing  a  relatively  large 
fra'tion  at  each  stage  of  the  o])eratiou,  it  must  not 
be  supposed  that  tile  ch.-mccs  of  error  can  be  entirely 
eliminated,  in  the  nature  of  things  many  factors  in 
sampling  must  be  left  to  chance.  Chance  governs 
the  distribution  of  the  particles  and  chance  deter- 
mines whether  a  given  crystal  of  rich  material  shall 
find  its  way  into  tiie  sample  or  into  the  reject,  liy 
repeating  the  opiM-.ition  a  sufficient  number  of  times 
the  cdnmce  of  error  is  further  reduced,  but  repetition 
alonc!  cannot  insure  an  accurate  sample.  As  a 
matter  of  fad  tiiis  action  of  the  laws  of  chance  is  far 
more  reliable  in  making  a  fair  distribution  and 
division  than  human  judgment,  and  it  is,  therefore, 
sought  to  remove  the  human  factor  as  completely 
as  possible,  but  the  chance  of  error  will  always 
remain. 

I'riixhiiKf  riii'l  .1ff.i'('H7.  -There  is  now  much  less 
likidihood  of  errcu- due  !o  insulticient  crushing  than 
formerly.  Crushing  machinery,  especially  rolls,  has 
been  so  much  improve<l  Ihat  to  secure  the  desired 
size  of  the  coarsest  particde  is  a  -simple  matter.  The 
main  thing  is  to  (dioose  a  size  small  enough  fm-  all 
ordinary  cases,  for  it  is  impossible  to  study  eaidi  lot 


of  ore  receiveil  and  to  vary  the  process  to  any  extent 
to  suit  the  needs  of  any  [lartioilar  lot. 

The  difliculty  of  securing  a  thorough  distribution 
of  the  iiarlicles  increa-es  in  a  measure  with  the  size 
of  the  lot.  The  mechanii'al  difVK^nlty  of  eliecting  a 
thorough  distribution  of  the  ]iarticles  in  a  large 
volume  of  mateiial  makes  it  necessary  to  lely  very 
largely  upon  repetition  to  secure  a  fair  division. 
Instead  of  taking  a  large  average  portion  of  the 
whole,  an  .average  is  taken  of  a  large  number  of 
small  pintious  with  the  hope  that  it  will  be  the 
same.  It  is  safe  to  ilepend  upon  repetition  only 
when  the  size  of  the  particles  is  ielatively  very  small 
compared  with  the  whole. 

No  method  of  mi.xiTig  large  lots  by  mechanical 
means  has  ever  been  employed  in  -ampling.  Shaking 
trays  operate  upon  only  a  comparatively  few  pounds 
of  material  at  a  time,  ami  the  revolving  cylinder 
mixer  can  handle  at  most  only  hundreils  of  pounds 
and  not  thousands.  l''or  mixing  large  volumes  of 
ore  as  a  whole,  the  indy  method  axailable  is  the  old 
t.'ornish  ]irocess  of  coning.  This  process  which  con- 
sists of  allowing  the  material  to  fall  upon  a  single 
spot  and  to  <listribnte  it>elf  by  gravity  upon  the 
sides  of  the  resulting  conical  hea|i,  should  be  effec- 
tive when  the  particles  are  small  and  fairly  uniform. 
I'nftn'tunately  ore  particles  are  ne\'er  uniforni,  and 
the  larger  lumps  having  a  gieater  nimnentum  cause 
nuire  or  less  segregation,  tlius  defeating  the  object 
of  the  process.  There  are,  besides,  mechanical 
dilliculties  in  forming  a  perfect  cone,  and  idiance  for 
controlling  the  distribution  of  the  ricdi  and  poor  ore 
Viy  "drawing  the  centre,'  which  havi'  caused  it  to  be 
I'egarded  with  disfavour. 

The  method  is,  howevei".  couinu)idy  used  in  con- 
nection with  the  c|u;utering  ]irocess  of  clivision  in 
which  an  absolute  distribution  is  not  essential,  a 
fair  lateral  ilistribution  being  suflicient  to  suit  the 
conditions  of  <livision  by  vertical  planes.  ,\s  the 
size  of  lots  increases  ami  mechanical  handling 
becomes  more  necessary,  I  he  ten<lency  i-  nnue  and 
more  to  substitute  repetition  ami  a  multiplicity  of 
cuts  for  <MiMing  in  .-ampling,  and  for  that  matter  for 
mixing  of  any  kind. 

devolving  drum  mixers  operating  ujion  the  prin- 
ciples of  the  concrete  mixing  machine  would  seem  to 
be  more  ell'ective  in  removing  the  segregation  causer! 
by  motion  in  metdianical  handling.  Concrete  is 
periainly  mixed  very  satisfaelcu'ily  by  this  means. 
It  must,  however,  be  bmaie  in  mini)  that  this  ilevice 
einp'oys  a  free  fall  to  effect  the  distribution,  a 
primdple  frei|Uently  used  in  inc  liressing  to  induce 
segregation,  ('oncrete  differs  from  ore  in  that  it  h.as 
a  binding  material  and  that  its  particles  are  nnu'e  or 
less  uniform. 

The  old  Cornish  method  of  sampling  by  ciuarteriiig 
—really  halving— it  still  as  satisfactory  a  process  for 
securing  a  fair  portion  for  assay  as  has  ever  been 
devised.  It  is  the  result  of  years  of  experience  and 
friction  between  miner  and  purchaser.  It  removes 
the  largest  fraction  possible  and  frankly  meets  con- 
ditions which  are  imperfect  at  Itest.  Its  chief 
ilisadvantages  are  its  expense  ami  the  necessary 
intervention  of  human  hands.  It  re(  pi  ires  great  <^are 
to  remove  the  quarters  cleanly  and  sharply.  It  is 
hard  to  teach  men  the  impoitance  of  close  attention 
lo  ilelails.  To  (he  average  labinirer  il  makes  no 
difference  whether  the  line  material  on  the  floor  is 
swept  against  a  pile  or  is  picked  up  carefully  on  a 
shovel  and  placed  on  the  top  of  the  heap  :  yet  if  is 
upon  sucdi  -^mall  things  that  accuracy  in  ipiartering 
depends. 


.InU   IIM.-! 


Aotirtu  ami  Ah.-ilnirix  :    Mctnlhu 


■.'/,'/■ 


Friends  of  the  nieclwuiic.il  saiii|ilei>  iiii»  in  ii^e 
|irofess  to  have  no  I'aith  in  nuaileiing  :  yet  ihoie  is 
scarcely  a  saniplinL;  mill  in  the  country  in  which 
((iiaiteiini;  i^s  not  |iiacticeil  at  some  staj,'e  of  the 
]iroiess.  If  it  is  iinielialile  for  lai;;c  lots,  why  is  it 
eniployeil  almost  universally  in  the  l>nckinj,'  room  to 
ciitiiortn  the  linal  sample/  At  this  hnal  staj^e  every 
error  is  ni;.i;nilieil  to  many  limes  the  importance  of 
an  inaccuracy  in  the  earlier  stages. 

Fractional  selection,  setting  asiile  a  tenlli,  litih  or 
any  other  proportional  shovel,  harrow  or  cartload  of 
material  foi-  a  sample,  is  only  another  way  of  suh- 
stilutinu'  many  repeated  cuts  for  tliorou^-h  mixiiiij. 
Il  is  usually  ilone  rather  muchly  and  is  not  rcj^ardeil 
with  i;real  favour.  Still  il  is  employed  almost 
universall.v  when  very  larjie  lots  are  to  he  cut  ilown 
to  a  less  unwieldy  liulU.  Xor  is  there  any  ap|iarent 
reason  why  it  should  not  uive  .accurate  results  when 
caref)illy  carried  out.  All  the  mechanical  samplers 
in  use  employ  precisely  the  same  principle  with  the 
added  disadvaiita.ue  that  they  all  clfei-t  the  ilivision 
w  hile  the  material  is  in  motion.  Fractional  selection 
will  always  have  a  place  in  theeconomy  of  .samplini;, 
and  ileserves  closer  study  than  it  has  hitherto 
receiveil. 

The  split  shovel  is  a  device  which  is  much  uscil  and 
abused.  It  is  the  worUin^  element  of  the  machine 
sampler  operated  hy  hand  and  has  ;i!l  the  ilisadvan- 
laj^es  of  the  machine  and  few  of  the  advafita^^es  of 
other  hand  methoils.  Il  removes  a  portion  hy  intro- 
ducinj,' a  pair  of  cutting;  ednes  into  ,i  falling  stream 
of  the  material,  witlunu  much  reyanl  fur  the  propor- 
tion actually  reujoved.  Its  cutting  ed^es  introduce 
an  element  of  uncertainty  w  Inch  it,  however,  shares 
with  .ill  samplinj;  machines  now  in  use. 

Mar/iitif  Sffiiijil'  rs. — The  liest  results  in  hand 
sampling  are  olitaineil  when  the  operations  are  jier- 
fonneil  in  the  most  mechanical  manner,  when  human 
judynienl  interferes  the  least  with  the  operation  of 
the  laws  of  chance.  Hand  work  also  introduces 
poshihilities  foi'  discrimination  and  fraud.  The 
substitution  of  mechanical  agencies  for  the  hands  of 
men  thenifore  seems  to  olVer  a  chance  to  place  the 
ilisHgreealde  proce.ss  of  sampling  upon  an  i<leal  basis. 
The  first  experintenter  to  put  his  ideas  into  prac- 
tical operation  hit  upon  the  falling  stream  [jrinciple. 
ami  ni>ne  of  his  successors  have  as  yet  depart eil  fioni 
it.  The  pipe  sampler,  which  was  installed  in  one  of 
the  smelters  of  the  West  about  twenty  years  ago, 
proverl  a  ilismal  failure.  It  introduced  vertical 
blades  into  a  streaui  of  falling  ore,  cutting  it  into 
ipiarters  in  the  .approved  manner,  taking  two  for  the 
s.atople  and  rejected  the  others.  'I'he  failure  of  Ibis 
device  was  soon  traceil  to  the  fact  that  if  a  heap  of 
ore  is  not  uniform  a  stream  of  ore  is  still  less  so. 
J'he  falling  oie  striking  the  shies  of  the  pipe  ami 
rclaninding  from  tlje  cutting  edges,  .separated  itself 
into  rich  ami  |ioor  portions,  the  lines  as  likely  its  not 
falling.'  into  one  bin.  while  the  coarse  lumps  came  to 
rest  ill  another  ( )re  particdes  are  not  uniform,  and 
so  :i  stream  of  parti(des  canmft  be  treated  as  such. 

The  success((r  to  the  pipe  sampler  is  not  so  simple 
and  ine.vpensive  as  the  liist  device.  It  has  some 
departures,  but  it  retains  the  cutting  edges  and  it 
retains  the  falling  stream  principle.  The  introduction 
of  a  scoop  to  take  the  entile  stream  for  a  part  of  the 
time  piohably  suggested  itself  at  once  when  it  was 
disnovered  that  .a  stream  of  falling  ore  is  not  uniform, 
and  m.my  of  the  resultio'.;  machines  have  been  tried 
and  a  few  are  still  in  use. 

Dissatisfaction  with  the  results  of  the  revidving 
scoop  machine  led  to  man\'  innovations  and  UKMlilica- 
tioiiK.     ,\  careful  study  of  the  falling  stream  showed 


that  it  was  very  far  from  uniform,  and  no  pains  have 
been  spared  to  slice  the  descending  ribbon  cle.mly 
and  accurately.  Several  of  these  machines  are 
giving  complete  satisfaction  to  the  owners,  but 
many  shippers  ami  nol  a  few  smelter  men  still  prefer 
the  old  <[nartering  nicthoil  with  all  its  failings  ami 
its  expense. 

(ili/ir.Hoiis  (if  llir  h'iiHl),<i  Striitiii  /')iiii:i/ile.— The 
inventor.s  who  employ  the  falling  stream  principle 
in  the  eonstruction  of  sami)ling  machines  seem  lo 
have  assumed  that  while  a  stream  is  not  uniform 
thro\ighout  its  horizontal  section,  it  must  be  so  iii 
every  other  respect.  No  acco\tnt  seems  to  have  been 
taken  of  the  fact  th.it  the  particles  may  vary  verti- 
c-ally  as  well  as  latei-.illy,  and  that  they  move  at 
ilillerent  velocities  becau.se  of  v.irying'  si/e  and 
specilic  gra\ily.  •  Time  samplers,'  so" called  because 
the.v  take  the  entire  stream  f<u- a  delinite  pmtion  of 
the  time,  are  at  present  regarded  as  the  acme  of  [ler- 
fection.  Vet  the  character  of  the  ore  stream  varies 
markedly  every  moment,  even  with  the  best  feeding 
devices,  as  a  careful  ol>scrvalion  will  show. 

Mm  the  assnrLiption  of  uniformit.y  where  no 
uniformity  can  exist,  is  not  the  \  orsi  f.iult  of  the 
modern  sampling  machine.  The  great  number  of 
cuts  anil  the  fact  that  nature  has  done  most  of  the 
work  in  saini)ling  most  ores  produces  a  fairly  good 
avera.ge  afl(M- all.  )n  sampling,  good  etniugh  must 
rule,  since  accuracy  is  impossible  and  ,i  fairly  close 
approximaliim  is  extrenu'ly  expensive.  The  worst 
f.iult  of  the  mechanical  samplei-  lies  in  the  letention. 
of  the  verlic^al  culling  eilges  of  the  old  discarded 
I>i|)e.  T'he  use  of  the  cutting  edges  assumes  uni- 
formity in  size  ami  speed  in  the  falling  particles. 
Theoretically  the  cutting  edge  should  he  mathe- 
matical planes  ami  the  jiartiides  wjdch  lliey  are  to 
di\"ide  should  be  mathematical  points.  In  jrractice 
the  edges  interfere  very  nniterially  with  the  free  f.all 
of  the  particles.  The  chance  of  a  lump's  striking 
the  edge  ilepends  upon  its  dimensimis  ;  it  varies 
directl.v  as  the  diameter  of  the  partiide.  -^  lumpone 
iiK-h  in  diameter  has  twice  as  tnucli  chaiu^e  of  an 
iuterrupte<l  fall  as  one  half  that  diameter  in  size. 

The  law  of  avei'ages  has  been  depended  up(ui  to 
compensate  for  this  errm-  also.  It  is  .issunu'd  that 
the  shape  of  tln^  lumps  will  be  about  the  same,  ami 
that  they  will  fall  on  the  side  of  the  edge  which 
happens  to  cut  otl'  the  greatest  nuiss.  But  as  a 
matter  of  fact,  the  particles  do  not  hesitate  upon 
the  edge  and  gently  slide  into  their  jiroper  re- 
ceptacles. They  stiike  the  edges  carrying  all  the 
uKunentum  of  iheii'  velocity  and  mass,  and  tliis  again 
is  greater  in  the  case  of  large  lumps.  The  cutting 
edges  introiluce  an  element  which  discriminates 
against  the  larger  lumps.  The  impai^l  throws  the 
particles  out  of  their  predetermined  course,  and 
chance  and  average  cannot  be  depended  upon  to 
return  them  to  their  aiijiointed  |)laces. 

Fortunately  nature's  distribution  of  tin-  value 
throughout,  an  ore  irrakes  a  passable  s;iniph;  possible 
in  spile  of  these  obstacles:  dtherwisi' the  develop- 
ment of  merdianical  sanrplirrg  wouhl  have  been  more 
rapiil  than  it  has  beerr  thus  far.  V'ezirr,  the  inventor 
Id'  one  of  the  best  of  the  niodeiii  samplers,  realized 
the  possibility  of  error  introilrir'cil  by  the  inipaci  of 
the  partirdes  upon  the  scoop  edges,  ami  would  pro- 
bably have  remeilicd  the  fault  hail  he  had  an 
op|iiiitunily  to  do  so.  He  tried  to  regulate  the  speeil 
of  the  partiides  by  ailjusting  the  irrdination  of  the 
feed  spout,  hopiirg  appaietrtl,v  to  reduce  it  to  that  of 
the  revolving  scoop.  The  varyiirg  size  and  mass  of 
the  moving  particles  rendeieil  this  ailjustment  ditli- 
cult,    if    not    impossible,     (tthers   h.ive  igrroreil  this 
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defect  aiul  lla^e  put  tlie  blame  for  unsatisfactory 
work  on  the  assayer,  on  liattered  eilges,  on  ignorance 
anil  carelessness  in  the  sampling  room,  or  upon  some 
other  factor  not  in  a  position  to  reply  with  force. 

There  is  good  reason  for  Llie  popularity  of  the  fall- 
ing stream  princijile  among  sampler  manufacturers. 
It  is  extremely  simple  and  inexpensive  and  otters  an 
opportunity  to  make  sampling  a  mere  incident  in  the 
handling  of  the  ore.  The  material  passes  through 
one  or  more  sjjouts  anyhow,  and  what  could  be  more 
simple  and  economical  than  to  introduce  the  sampl- 
ing device  somewhiM-e  between  the  car  and  the  bin  ? 
Methods  of  splitting  and  slicing  the  stream  suggest 
themselves  automatically  :  the  wonder  is  that  there 
are  not  more  varieties  of  stream  dettectors  on  the 
iiiarket. 

Econoiny  and  simplicity  are  the  only  arguments  in 
favour  of  the  f.tlling  stream  principle  in  sampling. 
The  greatest  dilllculty  to  be  met  in  securing  a  fair 
sample  of  a  lot  of  the  ore  is  a  lack  of  uniformity  in 
the  ilistiiliulioii  of  the  value.  All  the  proces.ses  of 
mixing,  crushing  and  lepetition  of  cuts  have  as  their 
sole  object  the  removal  of  this  obstacle.  Segregation 
is  the  nightmare  of  the  careful  sampler.  Yet  all  of 
the  mechanical  samplers  now  in  use  employ  methods 
adopted  by  the  ore  dresser  to  produce  segiegatiim 
.uid  destroy  uniformity.  Motion  with  free  fall  and 
free  settling  aie  among  the  most  ett'ective  factors 
known  in  causing  separation  of  the  coar.se  particles 
from  the  line  and  the  heavy  from  the  light.  The 
modern  sampling  ma<'l)ine  is  extremely  inexpensive, 
and  .sampling  at  best  must  be  a  compromise  between 
what  can  be  and  what  ought  to  be,  but  the  last 
word  has  not  yet  been  said  about  mechanical 
s.impling. 

'J'he  Iilenl  Siniij/liiir/  Marhinr. — The  difficulties  of 
getting  a  really  accurate  sample  out  of  a  lot  of  ore 
are  many.  .At  liest  the  most  imjiortant  factors  must 
be  left  to  chance,  and  under  the  most  favourable 
conditions  no  one  can  guarantee  accuracy.  The  be.st 
process  is  merely  a  series  of  approximations,  the 
degree  to  which  the  approximation  can  be  carried 
being  governed  by  the  ex]iense  and  various  other 
<toriditi(Uis.  Sim|ding,  like  boid<keeping  and  assay- 
ing, is  a  nonproiluctive  operation.  It  is  considered 
as  a  neressary  evil  and  a  nuisance,  and  will  never  be 
an  operating  engineer's  pet.  Cost  is  the  main  thing, 
and  such  concessions  as  are  made  in  the  interests  of 
accuracy  aie  given  grmlgingly  and  under  compulsion. 
The  modern  sampling  machine  does  reduce  costs  ami 
it  does  gi\  !•  a  fair  measure  of  satisfaction  :  therefore 
it  probably  deserves  to  llourish.  Vet  it  is  not 
unreasonalile  to  ask  for  a  device  that  shall  tran.sgress 
fewer  of  the  laws  of  correct  .sampling,  at  the  same 
time  not  materially  increasing  the  expense. 

The  Ideal  automatic  sampler  will  remove  the  cut 
while  the  material  is  at  rest,  thus  introducing  no 
factor  favourable  to  segregation.  Since  perfect 
mixing,  especially  in  large  lots  is  impo.ssible,  it  will 
employ  a  multiplicity  of  cuts,  averaging  being  the 
best  substitute  for  uniformity.  It  will  pernnt  of 
crushing  ami  mixing  between  cuts  with  the  minimum 
of  motion,  and  will  employ  no  shaking  tray  segre- 
gation dirvice.  It  will  be  as  compact,  simple  and 
easy  to  i-leaii  as  those  now  in  use,  and  its  work  will 
be  incidental  to  the  transportation  of  material. 
None  of  these  conilitions  should  be  beyond  the 
powers  of  a  good  mechanical  engineer.  As  so(m  as 
the  demand  for  greater  accuracy  can  be  heard  above 
the  cries  for  reduction  of  ('osts  "the  machine  will  no 

doubt  be  forti ling."— A.  v.w  Zwaluwunburo, 
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Prrcipitation  TE.MrKRATtruRS.— "My  attention 
has  oeen  called  recently  to  the  effect  of  temperature 
of  pregnant  cyanide  solutions  upon  the  success  or 
degree  of  precipitation.  While  the  ett'ect  of  tempera- 
ture of  solutions  upon  their  dissolving  projierties  has 
been  thoroughly  investigated  and  recorded,  I  have 
been  unable  to  iind  anything  satisfactory  concerning 
temiieratnre  in  its  effect  upon  precipitation  and  I 
trust  that  this  subject  is  of  suflScient  merit  to  find  a 
place  umler  your  department  of  correspondence  and 
discussion. 

Of  the  two  specific  eases  that  have  come  to  my 
notice,  one  was  in  a  plant  jirecipitating  a  low  grade 
gold  bearing  solution  by  means  of  zinc  dust,  using 
the  Merrill  juess,  ami  the  other  in  a  plant  jirecipi- 
tating  a  fairly  high  grade  silver  bearing  solution  by 
the  zinc  shaving  method.  In  both  cases  it  was  found 
that  not  only  \vas  the  extent  of  precipitation 
lessened,  but  in  some  instances  the  tail,  or  so  called 
barren  sample,  was  higher  in  value  than  the  head  or 
pregnant  sample,  indicating  redissolution  <if  preci|ii- 
tate.  These  condition.s_  were  noticed  when  the 
.solution  to  be  precipitated  fell  below  ."in  V.  in 
temperature. 

In  plants  where  the  solution  is  kept  at  summer 
warmth  at  all  times  in  order  to  beiielit  its  dissolving 
action,  the  matter  will  be  of  little  importance  for 
the  reason  that  all  solution  in  the  mill  will  have  a 
temperature  higher  than  .50  F.,  but  in  plants  where 
no  such  attempt  is  made  it  becomes  of  cimsiderable 
interest  in  that  the  'barren'  solution  must  be  again 
precipitated  with  a  resultant  increase  in  zinc  i'on- 
sumption  for  a  zinc  dust  plant  and  a  loss  of  time  and 
labour  for  either  a  zinc  dust  plant  or  a  zinc  shaving 
plant. 

The  reason  for  the  decrease  in  amount  of  precipi- 
tation would  .seem  to  be  that  the  (diemical  reactions 
whivdi  take  place  are  retarded  by  low  temperature, 
bnt  this  will  not  explain  why  some  of  the  precipitate 
is  picked  n|i  by  the  solution  during  its  contact  with 
the  zinc  and  precipitate  unless  the  electro-inotive 
order  of  the  (dements  in  cyanide  solution  is  disturbed 
by  (diauge  of  temperature.  An  interesting  (|uestion 
in  this  connection  is,  '  under  what  conditions  can  all 
of  the  preci|)itate  be  ledissolved  by  cyanide  solu- 
tion'/'' It  has  been  suggested  here  that  even  if  no 
zinc  were  added  to  that  already  with  the  precipitate, 
the  sulphides  present  in  the  precipitate  would 
immediately  throw  down  what  precipitate  might  be 
dissolved." — E.  H.  S.mith,  Entfimcrimt  ajid  Miiiinr/ 
Journal,  March  1913,  p.  579.     (H.  \.  W.) 


SKr.KcrriON  and  Opkration  of  Tuiin  Mills. — 
"Tube  mills  have  been  used  in  eyanidation  and 
general  milling  work  on  this  continent  for  the  last 
10  years.  However,  a  somewhat  extended  observa- 
tion of  tube  mills  in  operation  has  disclosed  a  singu- 
lar lack  of  judgment,  in  many  cases,  in  the  selection 
of  tube  mills  and,  in  not  a  few  instances,  the 
machines  have  been  operated  inappropriately  for  the 
work  to  lie  done. 

'I'lie  main  causes  of  criticism  may  be  enumerated 
as  follows  :  (1)  Inappropriate  dimensions.  ('2)  Under- 
motored.  (3)  Defects  in  pebble  size  and  load  and 
(4)  in  one  case  a  set  of  tube  mills  was  seen  crushing 
to  cyaniile  in  a  manner  wliirh  should  luily  he  used 
for  concentraticm.  Indeed  when  one  considers  the 
abuses  to  which  tube  mills  have  been  subjected  the 
merits  of  those  macliincs  stand  out  in  bold  relief. 

The  selection  of  a  tube  mill  with  suitable  dimen- 
.sions  is  of  great  importance.  Too  freiiuently  the 
mechanical  engineer  ilesigning  the  mill  has  the  pre- 
dominating   voice    in    the    choice    of    metallurgical 
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iniu'hineiy.  Tlie  niec-lianical  ei)},'ineer  is  too  apt  to 
place  low-erection  costs  and  liiyli-power  etticieiicv 
above  low-operating  expense  anil  liijili  metallurgical 
efficiency.  Tims  the  spei'tHcle  of  tlie  metallurgist 
striiggling  to  obtain  liigli  savings  and  low  costs  with 
nietallurgically  inefficient  machines,  is  unfortunately 
not  an  unconinjnn  one.  One  case  within  tlie  writer's 
personal    knowledge    illustrates    the    point.       The 


'Poi/hF'seti 


S/ifne . 


Fig.  1.  Diagram  illustrating  Tube  Mill  Grinding, 
mechanical  engineer  had  facts  and  figures  to  prove 
I'lat  the  first  cost  and  power  consumption  of  slioit 
tuhe  mills  was  less,  for  .a  given  tonnage  output, 
than  for  longer  mills.  The  extra  cost  of  foundations, 
excavations,  motors  and  belting  for  tlie  longer  nulls 
amounted  to  a  considerable  sum.  The  general 
manager,  naturally  desiring  to  keep  the  cost  of  the 
mill  down  to  the  mininnmi  liaure,  was  readily  con 
vinced  of  the  commercial  economy  of  the  short  mill, 
and  privately  entertained  the  idea  that  the  nietal- 
lnr^;ist  was  not  a  man  of  business  idea>.  The  short 
null  was  chosen,  when  clearly  from  all  metallurgical 
jinni-iples  the  longer  mills  >houl<l  have  been  installeil. 
It  is  a  curious  commentary  on  human  nature  to  .say 
that  the  G.M.  later  on  expected  the  mcl.illurgist  to 
do  the  work  of  real  sliming  with  a  mill  at  least  ti  ft. 
too  short.  Experienced  men  need  no  diagram  to  see 
the  end  of  the  episode. 

Iliamrter  fif  tlie  Mill. — When  a  tube  mill  of  large 
diameter  is  selected  for  the  jnirpose  of  grinding 
nniterial  already  ciusheil  fairly  line,  there  is  a  waste 
of  [lower.  For  such  work  a  tube  of  small  diameter 
and  small  pebbles  should  be  used.  For  example,  a 
tube  grinding  tailings  from  amalgamation  should 
have  a  diameter  of  not  more  than  48  ins.  measured 
liiiside  the  liners.  For  coarse-roll  product  or  stamp- 
mill  of  6  mesh,  a  tube  of  not  less  than  5i  ins.  Internal 
diameter  should  be  selected.  Very  good  work  is 
ihjne  in  Western  Australia  by  mills  of  43  ins.  in.side 
diameter  grinding  30-mesh  sianip-niill  product. 

Ill  cataloguing  tube  mills  the  manufai'turers  refer 
to  the  internal  diameter  of  the  nnlined  shell.  All 
metalliiryical  data  refer  to  the  internal  diameter  and 
lenglli  of  a  newly-lined  shell.  As  wear  proceeds  the 
diameter  increases,  and  hence  a  greater  consumption 
of  power  and  a  heavier  load  of  pelibles  are  recjuired. 

I.inqlh  of  Mill. — It  is  a  significant  fact  that  in  the 
•all-sliming  process  mills  most  of  the  new  plants  li,i\e 


long  tubes.  Short  tubes  do  well  in  concentrating 
plants  where  a  line  granular  product  is  reiiuired.  I 
think  I  am  right  in  saying  that  there  are  compara- 
tively few  tube  mills  in  Mexico  less  than  -l-Z  ft.  in 
lengtli.  The  allsliiniiig  process  reipiircs  the  sul- 
phides to  be  reduced  to  an  impalpable  powder  in 
order  that  the  extraction  by  cy.anide  should  be  com- 
plete in  a  reasonable  lengtli  of  time.  In  such  pro- 
cesses, also,  the  pulp  sent  to  the  agitators  should  be 
so  fine  tliat  8o'„  at  least  should  pass  through  a 
standard  aiO-mesli  screen.       This  character  of  work 

■>2-ft. 


is  done  neatly,   rapidl.y  and  efficiently  Ijy  a 
Tu/p  Fee  J. 
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Air  L/'f/  or  Frerrter  Pump_ 

The  Urdinarv  or  Closed-circuit  in  Tube 
Milling. 


mill  grinding  a  (i-mesh  stamp  product.  Anyone  wlio 
endea\ours  to  do  this  woi  k  willi  .a  16-ft.  mill  will 
have  a  heart-breaking  job. 

Tube  mills  have  been  used  of  late  in  concentration 
practice.  In  Australian  practice  (Broken  Hill) 
tubes  4ft.  :•;  13fl.  are  used,  grinding  a  I'l-mesh  feeil 
■SO  that  1(1%  will  remain  on  a  4ltmesli  screen.  The 
Ijroduct  is  quite  granular.  The  Hardinge  conical 
mill  is  doing  good  work  in  concentialion  mills  in 
in  this  country  and  Jlcxico.  .Smdi  mills  are  all 
comparatively  short. 

The  length  of  the  lube  selecteil  also  depends  upon 
the  coarseness  of  the  feed.  A  Jin.  feed  (roll  crushed) 
will  reiiuire  about  i  ft.  greater  length  of  tuhe  than 
a  (i-mesh  stain]!  jiroduct. 

It  is  suggested  that  more  efficient  grinding  could 
be  accomplished  Ijy  placing  lube  mills  in  tandem 
with  a  classifier  between  tliem.  Theoretically  the 
suggestion  is  >onnd.  However,  in  an  important 
Mexican  mill,  absolutely  no  advantage  has  been 
developed  by  the  .system,  although  there  does  not 
apjiear  lo  be  any  disad\anta;;e.  1(  is  a  '  stand  oH'.' 
Still  this  ca>e  should  not  lie  accepted  as  a  final  proof 
of  the  fallacy  of  the  theory  of  secondary  grinding, 
since  the  primary  and  secondary  tubes  in  the  mill 
referred  to  are  of  the  same  dimensions.  Accoiiling 
lo  the  theory  the  secondary  lubes  should  have 
smaller  diameters  and  smaller  |iebbles  than  the 
primary  lubes  which  receive  the  coarse  stamp  pro- 
duct.    (See  Fig.  1.) 

I'ltlii  Mill  Ciirint. — The  arrangement  of  the  tube- 
mill  circuit  depends  upon  the  work  to  be  done  ;  for 
all  sliming  the  circuit  is  closed  ;  that  is  to  say  the 
material  is  continuously  passed  through  the  tuhe 
mill  until  discharged  by  the  (dassifier.  In  this  sys- 
tem the  lube  mill  and  classifier  acts  as  a  concen- 
tralor  ;  the  sulphides  accumulate  in  the  system 
until  ground  so  fine  as  to  float  off.       An  ore  contain- 
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iiig  only  ■2'6%  of  coracentrates  pave  at  tlie  discharge 
PMil  (if  a  luhe  mill  a  prnrluct  coiitairiinj;  5'^%  coii- 
cetiti-ites.  However,  tlie  tulie  iliscliar.ue  trave  con- 
ci'iitrates  of  lowor  value  than  the  classilierilit^charste. 


dni'    (1)    tr.  the    rich 
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Kig.  •>.     Tlie  Ojjeri  Circiiit  Tiilie  .Milliiij,'. 

reilnceil  til  jiartii'les  Milhi'ieiitly  line  ;^^  to  lloat  oil' in 
the  classilier  ilisehaiye  ami  \i)  the  hard,  longli,  low- 
grade  snlphiiles  Meeiinuilating  in  llie  system  until 
i-iushed  very  line.  Tliis  condition  is  extremely 
faviiurahle  to  high  e.xlractions  in  the  all-sliming 
process. 

In  concentration  worU  it.  is  desirahle  to  keep  the 
.sulphides  as  coaise  as  possihie,  and  therefore  in  such 
cases  the  tuheniill  proilucL  is  at  once  removed  from 
the  system.     'J'his  is  1  he  '  open  '  circuit. 

h'or  all-slimingcyaiiidework  the  open -eoneen  I  ration 
circuit  cannot  he  used.  The  rei|uirements  of  cyanid- 
ation  and  eoncentrallon  are  diametrically  o]iposed. 
In  a  ease  that  caine  under  my  ohservation,  and  in 
which  I  made  some  tests,  the  use  of  an  open  circuit 
increased  the  value  of  the  tailings  liy  ^(l  cts.  per  ton 
after  cyanidation,  as  cjuqiared  with  the  dosed 
circuit. 

.-\ny  arrangement  whereliy  the  snipliides  are  liept 
as  long  as  possihie  in  the  tuhe-mill  eircuil,  ;icls 
advantageously  on  the  extraction  in  all  sliming  pro- 
cesses. Il,  has  heen  proposed  and  successfully  intro- 
duced in  Wailii,  New  Zealand,  to  give  the  pulp  a 
rough  concenlration  licfore  agitation,  and  return  (ho 
concent  r.-ilcs  to  the  (ulies,  thcrehy  ensuring  a  very 
tliorough  grinding  of  the  sulphides'. 

As  classiliers  foi-  tuhe-mill  circuits  the  Dorr  and 
the  conediaphragm  are  now  almost  universally  used. 
The  spilzUasten  is  heeoming  ohsolete. 

Tiihi  Mill  I'liiii,:— III  a  nuniher  of  tuhe  mill 
pliints  erecteil  during  the  last  two  or  three  years  the 
mills  as  erected  and  opeiiited  were  furnished  with 
motors  of  insullicient  pow  er  : 


.Mill  .No. 


Motors 
iM.-lallcii. 


I'owci- 
i-oiisunu'd. 


1        nnh.p.  114 

2         75  h.p.  9« 

3         r>t)li.p.  04 

The  power  rei|uired  hy  the  tuhes  was  app.ireiitly 
estimaled  hy  the  old  rule  given  hy  Diividson,  viz.  : 
Hp.  01.5  (Millies  eoidents  in  feet.  '  However,  since 
Davidson  fonniihiled  the  rule,  the  pehhle  loads  of 
tuhe  mills  have  heen  increased  '-'(I",,  and  the  pulp 
feed  has  heen   thi(d<ened.     .Moreovei.    lihlied   linings 


of  the  El  Oro  type  are  now  commonly  ii>ed  instead 
of  smooth  cast-iron  or  silex  hriidv.  All  of  which 
moditicatioiis  have  had  the  ellect  of  raising  the 
power  consumption  of  tube  mills.  Investigation  iii 
three  ditterent  plants  would  indicate  that  the  power 
consumed  is  given  veiy  -losely  hy  the  formula. 

Hp.  =0'25  >  cuWe  contents  in  feet. 

The  mills  to  he  loaded  .so  that  00  of  the  vohiine. 
is  occupied  by  pehhles  ;  moisture  in  feed  ."^S'  to 
40%  :    |ieripheral  velocity  of  mill  4IHI  ft.  per  niinute. 

In  calculating  the  power  fur  mills  it  is  advisable 
to  add  2  ins.  to  the  internal  diameter  of  the  tuhe 
when  new.  Thi-^  will  allow  for  the  increased  wad  of 
pehl)Ies  reiiuired  by  the  mill  as  the  liinngs  wear.  It 
is  true  that  most  motors  are  guaranteed  to  stand 
10%  overload,  but  the  tube  mill  power  load  is  ban! 
on  motors.  The  [mwer  llnctuales  dining  each  revol- 
ution and  a  mill  which  reipiired  6v!  h  p.  showed  a 
lluctuation,  during  one  revolution  of  the  mill,  from 
4'2  to  8(i  h.|i.  A  (lower  curve  during  several  revolu- 
tion>-  sliowed  the  following  power  condition^  ■. 


< 


Fluctuation  of  Power 


This  conditifin  of  allairs  is  due,  no  douiit,  to  re- 
arriingeinent  in  the  pehhle  load  during  each  revolu- 
tion 

In  direct-connected  nuitors.  I.e.,  when  the  tubes- 
are  driven  by  gearing  directly  from  the  motor,  the 
flexible  couplings,  which  take  up  the  shocks  between 
the  motor  and  tubes,  are  rarely  of  siittlcient  strength 
as  supplied  by  the  electric  ni.ichinery  manuftu'tuiers. 
(ienerally  the  mill  ehu:trieian  will  have  to  increase 
the  number  of  link.s  liy  20%.  I'rohahly  this  deliciency 
in  strength  is  due  to  the  very  fluctuating  lo.id  on 
the  motors.  Moreover,  it  takes  a  great  strtiin  to 
start  a  tuhe  mill,  as  the  pebbles  are  cemented  on 
standing  by  the  slime  in  the  eliarge.  Hence,  after  a 
short  shutdown,  nearly  the  whole  mass  of  pebbles 
and  (diarge  have  to  be  carried  over  during  the  Hrst 
re\()lution  or  two.  It  will  take  roughly,  twice  the 
liorsepower  to  start  a  tube  mill  than  is  reiiuiied  to 
keep  it  running.  This  hiis  a  had  etVeet  on  the 
flexible  couplings. 

In  a  numbei  of  cases  when  the  tuhes  liave  been 
underjiowered  the  motors  ha\e  been  hoosleil  by 
furnishing  them  with  curient  of  liigher  voltage. 
This  is  rendily  ell'ected,  when  power  is  purch,i>ed 
from  high  )ietential  trjinsmission  lines,  by  clninging 
the  connections  in  the  transformers  This  scheme 
will  not  injure  the  motors  if  the  raise  in  voltage  is 
not  ton  great,  since  the  insulation  in  the  winding 
will  stand  a  great  increase  in  potential  over  that 
given  on  the  machine  plate.  However,  the  real 
remedy  is  the  purchase  of  motors  of  ample  power, 
and  any  such  device  as  boosting  the  voltage  on  the 
motors  should  be  regarded  as  a  temporary  expedient 
only. 

S/icril  of  Tuhe  Mills. — Tuhe  mills  should  not  be 
run  loo  fast,  since  by  so  doing  there  is  a  loss  not 
only  in  power  but  also  in. capacity.  This  is  due  to 
the  fact  that  po«er  may  be  expended  in  simply 
carrying  pebbles  over  the  interior  tuhe  mill  circle  by 
centrifugal  force.  IVbhIes  should  be  ctinied  high 
eiuuigh  to  '*  cascade  "  freely  and  no  higher.  The 
height  to  which  the  pebbles  are  carried  depends  upon 
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tlie  peii|ilu'ral  velocity  of  the  inteiiin-  circle  of  the 
iiyill,  as  well   as  upon   llie  viscosity  and   laliiicatiii.i; 

i'lality   of    the    imlp,  ami   to  some  eMenl  U[Min  the 

-i/e  of  the  pc'ljhles  ami  the  snioolhness  of  the  linini;'. 

The  speeils  of  from  SGO  to  4IIII  ft.    per   minute   will 

■■iver  most  cases,  ami  the  mean  of  HSO  ft.  may  he 
contiilently  ailopted  in  a  iieu'  plant.  The  la^sl  speed 
at  which  a  tuhc  mill  shoulil  run  in  a  j;iven  case  may 
he  tletcrmincil  in  a  very  simple  way.  The  method  is 
to  operate  the  mill  at  \aiious  speeds  detciniininn 
tie!  power  c(nisn.ned  at  each  speed.  15y  diviilinj;  the 
jxiwer  consumed  hy  the  numher  of  revolutions  a 
iHi-tor  is  ohtaiueil  which  is  really  the  power  ahsorl)ed 
r  each  revolution.     The  liii;her  the  factor  the  most 

'Vei-tive  the  crushing;  power  of  the  peldjles.  The 
1  jHowinj;  is  an  exam[de  :-- 

Pcri]>her;il  vel. 
R.I*.>I.  11. i'.  F.-ictor.  ft.  iier  mill. 

•27  o-tti  i-Oie  37S 

■2.S.I  .IS  -itl.V)  4(1(1 

:i(ti,  61  (i  idlii  4:w 

S-2  .    04  5  J  (11.")  4.")(l 

'.'he  speed  of  2S.^  rpm.  ^'ives  the  liij.diest  factor,  anil 
w-ild  therefore  he  ado|ited.  However,  some  power 
iiK^lil  he  saved  ami  thj  ellicieucy  increased  hy 
experinientint;  a  little  idosei  :irouml  the  peripheral 
V'd.icity  of  4(111  ft.  per  minute. 

She  iif  I'ehbles. — It  has  now  heen  well  estahlished 
thit  there  is  ecoimmy  in  usin^' .a  pehhle  size  appro- 
priate to  the  si/e  of  feed  to  the  tulie.  Pelihles  of 
1  in.  to  S  iti.  are  adapted  to  stamp  mill  (amalgama- 
ti'iu)  samls,  and  .">  in.  pehhles  for  very  coarse 
111  iterinl  such  as  {  in.  loll  piodiict. 

j'fJiUle  I.tiail.  —  In  einly  practice  it  was  the  rule  to 
ra'Jier  less  than  Inilf  fill  the  tithe.  Now,  however, 
the  n>ills  are  often  Idled  several  inches  over  the 
iic;dian  a.vis.  The  present  ranj,'e  of  practice  is  to  lill 
Iioin  50%  to  6(>\  of  the  interior  volume  of  the  mills. 
T)ie  tendency  is  decidedly  towards  the  maximum 
KL'ure  ;,'iveii.  A  cuhic  foot  of  pehbles  weighs  lil(i  lb., 
th-'  rule  for  calcnlatint;  the  pehhle  load  hecomes : — 

■Vhhle  load  =  (i(l  •  cuhical  contents  (c.  ft.). 

r'l  i-'-rntitif  of  yi'iialiii-i-  iit   l-'ied.    -Much   attention 
h  i>  heen  paid  of  recent  years  to  the  important    i|ues- 
tioii    of   tlie   amount   of   moisture  in  the  mill  feed. 
Virions  lii;uics  have  heen  >;iveii  liy  different  iintliori- 
ti"-.       Nearly   all    a^'ice,    however,    that    the    [lulp 
slrinld   he   thick   Hiii(n;;h  to  coat  each  pehhle  \\"ith  a 
pa-te   which    should    not    he  so  thich   as  to  unduly 
impede  the  moVHiiient  of  the  pehhles  ainon;;st  tlieni- 
selve.<.      It  is  ohviiiiis  then  that  the  iimoiiiit  of  nniis- 
tn;e   must   depend  uiion  the  character  of  the  ore  and 
th-' conditions  in  the  tuhe.      The   following'   lij^ures 
^■low    tile     percentaLre     recommended     by     various 
authorities  in  siiecitic  eases  and   may  be  used  as  a 
genera!  guide  : — 

Per  cent. 
H.   W.    I'ox  ...  .  .  ...         39  6 

\V.   Xeal        ...  ..         .WO 

(;.   ().   Smart  ...  ...         :«■."> 

H.  S.   r.all 37-7 

.\verage  ...  ...        3.S'7 

This  average  eorrespouds  to  a  specitic  gravity  of 
I  (J  for  a  pult)  in  w  hicli  the  solids  have  an  average 
-p   gr.  of  •iOo. 

.l<'/i('H,(7.v.-Sile.\  linings  are  still  largely  used,  and 
when  all  phases  of  the  i|nestion  are  considered, 
especially  power  consumption,  output  ami  effect  of 
abraded  lining  on  solutions,  there  does  not  apjiear  to 
be  any  extraordinary  advantage  in  using  honey- 
'■■•tcbed  or  ribbed  iiou  or  steel  linings. 


However,  on  the  whole  there  i.s  a  decided  majority 
of  tube  mills  in  operation  lined  with  Kl  (hohlncUs. 
The  Koniata  ribbed  lining  is  spoken  \ery  highly  of 
by  authorities  whoseexpcrience gives  (heir  jmlgnicnl 
mindi  weight. 

I  </riii'ni/  llriiiiirl.s.  —  Tulie  mills,  owing  to  tbeii 
great  weight  and  manner  of  drive,  are  hard  on 
foundations,  (.'are  taken  in  properly  building  the 
foundations  is  amply  repaid  by  the  steadiness  with 
which  the  mills  run  and  the  freedom  fiom  annoying 
shut  downs  due  to  breaking  of  foumlatiuii  bolts,  etc, 

I  There  shmild  he  ample  room  around  the  mills  for 
handling  pebbles  and  to  allow  plently  of  elbow  room 
in  making  repairs. 

lteca[iilulaling   the    most     iniporlaiil     points    tin' 
millmen  and   metallurgist   shonhl  he  furnished  tube 
niills  : — 
(I  I  (.)f  proper  di.niieter  :   small  diameter  for  line  feed 

ami  large  fur  coarse  ore. 
(•2)  Of  fiH'rect  length  ;  short  for  granulating  and  long 

for  sliming. 
(.'!)   With  ample  power. 
(4)   With  a  good  type  of  classifier. 

i    (.j)   Well  erected  on  good  foniidat  inns. 

It  will  then  be  lip  to  the  millman  ii  get  the  best 
and  most  economical  lesulls  froni  the  mill.  With 
.such  an  installaiion  the  high  costs  for  power  repairs 
and  low  metallurgical  results  that  one  hears  of  in 
connection  with  tube  mill  plants  should  not 
materialise.""  .V.  M.  Meihon.  —  Mining  nml 
Eii(iineerif,>j  Wurul,  .luiie  14,  1!)13,  p.  1 129.   (W'.It.U.) 


C'YAXlDIKli   SMMV    (tltK    IIV    ( 'ONTINUOfS  DKI  AX- 

T.VTIDN.  — "The  early  history  of  cyaniding  is  reidete 
with  instances  of  cumplete  failure  or  great  loss  when 
treating  orewhicdi  ten. led  to  form  impermeable  slime. 
Leachable  sands  were  treated  successfully  b_y  perco- 
lation, and  in  .some  instances  it  w.as  possible  to  mix 
a  portion  of  the  slime  with  the  sand  and  thus  avoid 
a  total  loss  of  precious  metals  contained  therein.  In 
other  cases,  however,  it  was  teiii]iorarily  more  econo- 
mical to  discharg"  the  slime  and  impiiund  it  agaiiLst 
the  time  when  some  successful  method  of  Ireatiiient 
should  be  devised.  In  this  connection  the  revolu- 
tionary inlluence  of  agitation  and  vacuum  filtration 
is  a  matter  of  conimon  knowledge. 

lint  great  as  was  the  effect  of  vaciiuin  liltiation  in 
overcoming  the  obstacles  in  slime  treatment,  and 
important  as  it  still  is.  and  will  be,  in  the  cyanide 
'  industry,  the  more  modern  system  of  continuous 
decantation  is  proving  of  almost  ei|ual  importance  in 
handling  slime.  The  cyanide  [irocess  is  now  the 
prevalent  method  of  gold-ore  treatment  :  and  as  the 
simplicity,  economy  and  ease  of  operation  of  the  con- 
tinuous liecaiitalion  system  become  better  known,  it 
is  safe  to  predict  it--  wider  use.  It  lias  the  advantage 
of  low  cost  of  installation  and  operation,  .-ind  it  can 
he  combined  with  existing  milling  plants  without 
great  dilhculty.  In  some  instances  it  displaces  liltr.i- 
tion,  other  tlian  clarifying  :  and  where  lilteis  are 
used  it  permits  the  delivery  of  a  low-grade  pulp  to 
the  lilter.  thus  minimising  the  loss  of  dissolved  gold 
in  the  filter  tailing.  It  will  be  apparent,  also,  that 
the  use  of  continuous  decantation  preceding  lilters 
will  increase  the  capacity  of  a  given  plant  of  the 
latter  by  avoiding  the  time  ici|uired  for  washing 
with  barren  solution.  Kliminating  this  step  would 
also  decrease  the  cost  of  a  filler  plant.  Kurther.  the 
operation  of  continuous  decant.alimi  is  simple  and 
Hexible,  lending  itself  to  a  variety  of  comlitions 
which  may  be  reasonably  ascertained  in  advance. 

.•\  case  in  point  is    the    recent    ryaniile   practice  at 
the  remodelled   mill  of  the  (Iphirthdd  Mines,  Mill- 
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ing  and  Power  Company,  Ophir,  San  Juan  district, 
■Colorado,  The  company  is  operating  a  firouj)  of 
mines,  locally  known  as  the  Suffolk  property,  wliicli 
has  a  record  of  ]iroduction  extending  over  three 
years,  and  aggregating  over  s-2,00ll,00n  in  value. 
Considering  llie  situation  of  the  property  and  the 
prevailing  metallurgical  methods  it  was  natural  that 
during  the  early  years  of  its  history,  oidy  high-grade 
ore  was  mined  and  milled.  Recovery  was  effected 
almost  wholly  hy  amalgamation  with  some  concen- 
tration. The  value  of  the  ore  treated  ranged  from 
-$15  to  .SKX),  ami  the  recovery  prohahly  did  not  e.xceed 
60%.  I'nder  the  present  system  of  cyaniding,  with- 
out amalgamation  or  concentration,  ore  averaging 
•$3  gro.ss  value  per  ton  can  be  mined  and  milled  at  a 
jn'otit,  M'itli  a  recovery  of  over  !lll%,. 

The  SuH'olk  ore  consists  of  (|uartz,  decomposed 
porphyry  and  andesite,  and  (contains  gold  to  the 
value  ot  from  ."^S  to  .SI 2  per  ton.  .Silver  is  found  only 
ill  negligible  quantities,  and  practicaliy  no  other 
metals  are  present,  .\iialyses  show  over  9lt%  insol- 
uble. The  ore  is  soft,  a  great  deal  of  it  being  in  the 
form  of  clean  clay  resulting  fnnii  the  decoinposition 
of  the  pi)i(jhyry.  'i'he  coufliticm  leuclily  explains  the 
failure  of  former  attempts  at  cyaniding  by  leaching. 
It  also  gives  rise  to  mnch  colloidal  slime  in  the 
present  system  of  treatment,  Vnit  no  dilliculty  is 
exjjerienced  in  hamlling  it. 

Pieliiniiiary  experiments  revealed  certain  ideal 
ijualities  for  cyaniding  not  found  in  all  ores.  There 
are  no  reducing  agents  present  and  the  ore  is  only 
slightly  ai-id.  Ciiemical  coiiMimption  of  cyanide  is 
only  II' I  lb.  per  ton,  and  of  lime  I  lb.  per  ton.  iieing 
soft,  the  ore  is  readily  grounil  to  slime.  This  is  an 
important  characteristic  lieeause  the  gold  is  very 
■lineiy  divided,  and,  after  crushing,  is  found  for  the 
most  part  in  the  line  slime.  Despite  the  fact  that 
the  ore  cdiitains  a  great  deal  of  ciilloidal  matter,  no 
diliiciilty  has  been  experienced  in  handling  it  by  the 
'present  methoil  of  continuous  de(^antation. 

An  interesting  feature  disclosed  in  thi'  tests  was 
the  fact  tliat  tlie  (pianlity  of  readily  soluble  gold 
varieil  directly  with  the  gross  value  of  the  ore,  while 
the  i|uaiitily  of  gold  reijuiring  lime  and  agitation  for 
its  .solution  was  almost  constant  regardless  of  the 
initial  value  of  ore.  Thus  it  was  found  that  on  all 
grades  of  ore  the  gold  went  into  xdution  almost 
immediately  to  a  point  where  the  residues  had  a 
unif(jini  value  of  .'S2.4(l  ]jer  ton. 

These  residues  yielded  their  gold  on  further  agita- 
tion. Solution  goes  on  quite  rapidly,  giving  residues 
■containing  20  cents  gcdd  per  ton  after  thirty-six 
iiours'  agitation. 

This  is  the  standard  now  nniintained  in  mill  opera- 
tion, although  as  ;i  matter  of  fad  'trace'  tailings 
are  frequently  obtained. 

The  jiresent  milling  system  is  based  on  many  tests 
and  calculations.  In  this  connection  it  will  be 
interesting  to  note  that  the  results  obtained  in 
practice  checked  closely  those  indicated  bytliecal- 
■<nilations. 

The  milling  iirocess  begins  by  crushing  the  me  in 
<-yanide  sidutinn  with  twenty' 8.")li.lb.  stamps.  The 
lieight  of  dr<qi  is  from  (i  in.  to  7  in.  at  the  rate  of 
11)4  drops  per  minute.  AVith  |  in.  screens  on  the 
mortars  the  twenty  stamps  have  a  capacity  of  150 
tons  in  24  hours,  and  .'{It  of  the  discharge  will  pa.ss  a 
2()0niesli  screen. 

('onsideriiig  the  nature  of  the  ore,  the  stamping  is 
not  s nch  a  piolilem  of  cnishing  as  of  disintegrat- 
ing and  washing  out  of  the  clay. 

The  stamp  iiroduct  is  separated  into  sand  and  slime 
in  a  Dorr  classifier,  the  sand   being  regronnd  iti  an 


8-ft.  Hardinge  conical  mill.  The  latter  carries  a  4-ton 
charge  of  pebbles  and  runs  at  31  r.p.m.  Its  discharge 
Hows  to  an  Abbe-I''renier  pump  which  returns  the 
pulp  to  the  classilier.  The  classilied  sliine  is  elevated 
by  ceutrifngal  pump  to  the  Hist  Dorr  thickener,  33  ft. 
diameter  ami  12  ft  ileeii,  runiung  at  the  rate  of  one 
revolution  in  12  minutes.  Solution  of  most  of  the 
gold  occurs  so  rapidly  in  the  stamp-mortar  and  tube 
mill  circuit  that  the  overtiow  of  this  thickener  is 
clarilied  and  precipitated  by  zinc  dust.  The  con- 
sumption of  zinc  amounts  to  tCI5  lb.  per  ton  of 
solution. 

The  rich  .solution  is  measured  before  precipitation, 
by  means  of  an  all-iron  Wortbington  direct-displace- 
ment water  meter.  An  automatic  sani|)le  is  taken 
both  before  and  after  preci|iitation.  The  difference 
between  the  assay  value  of  these  samples,  multiplied 
by  the  tonnage  registered  on  the  meter,  gives  the 
amount  of  gold  precipitated  during  a  given  period. 

Tlie  thickened  slime,  containing  Ih  parts  solution 
to  1  of  solids.  Hows  to  the  agitators.  The  agitators 
are  of  a  new  type,  combirdng  air  and  mechanical 
agitation,  patenteil  by  -Mr.  .1-  v.  N.  Dorr.  The 
mechanism  is  applicable  to  flat  bottomed  vats  of 
ordinary  pnqioitions  ;  those  at  I  )pbir  are  of  wood, 
16  ft.  high  and  16  ft.  diameter.  The  driving  gear  is 
supported  on  a  framework  at  the  top  of  vat  as  shown. 
The  central  air-lift  pipe  is  connected  with  the  vertical 
driving  shaft  and  revidves  with  it,  being  suspended 
in  the  vat.  The  (jpen  bottom  of  the  central  pipe 
reaches  within  S  in,  of  the  bottom  of  the  vat  and  is 
directly  above  the  inlet  valve  for  compressed  air. 
Attached  to  the  air-lift  pipe  near  its  lower  end  are 
the  agitator  arms  to  which  are  riveted  angle-iroiis  so 
placed  as  to  draw  pulp  from  the  periphery  to  the 
centre  of  the  vat  during  the  revolution  of  the  inecba- 
nism.  The  arms  are  adapted  to  be  lifted  out  of  the 
pulp  in  case  operatiim  is  discontinued  for  any  length 
of  time.  The  pnlji  discharged  from  the  air-lift  is 
directed  into  inclineil  radial  launders  attached  to  the 
top  of  the  central  jiipe  and  revolving  with  it.  The 
bottoms  of  the  launders  are  perforated  to  distribute 
the  discharge  over  the  surface  of  the  pul|i.  i 

In  operation,  therefore,  there  is  a  combination  of 
air  and  mechanieal  agitation.  The  arms,  which  in 
this  case  revolve  only  once  in  .54  seconds,  continually 
draw  thickeneil  slime  from  all  parts  of  the  vat  and 
deliver  it  to  the  airlift  for  circulation  and  agitation. 
This  agitator  is  giving  eiilire  satisfaction.  It  avoids 
the  inconvenience  in  mill  construction  due  to  the 
great  height  of  Pachuca  vats,  and  it  overcomes  the 
difficulties  arising  from  accumulation  of  sand,  which 
frequently  occurs  in  cone-bottom  agitators. 

It  is  recognised  that  in  many  types  of  agitators  the 
intensity  of  agitation  is  determined  more  by  the 
mechanical  necessity  of  keeping  the  pulp  in  suspen- 
sion rather  than  by  the  chemical  requirements  of  the 
ore  under  treatment.  This  frei[Uently  results  in  a 
waste  of  ]>ower  ;  and  where  air  agitation  alone  is 
used,  the  excess  of  air  may  readily  be  a  disadvaiit:ige. 
This  agitator  maintains  the  [lulp  in  suspension  under 
every  condition,  and  allows  the  intensity  of  agitation 
to  be  regulated  to  suit  the  needs  of  the  ore. 

The  agitated  pulp  is  subjected  to  a  system  of  con- 
tinuous de<^a.nlation  and  counter-current  dilution. 
The  linal  tailing  is  discharged  from  the  last  thickener 
without  nitration.  The  lo.ss  in  diss(dved  gold  at  this 
point  is  but  3  cents  per  ton,  which  compares  favour- 
ably with  similar  loss  from  filters,  the  latter  ranging 
from  4  cents  up  as  high  ,as  -20  cents  or  more  per  ton. 
The  discharged  pulp  contains  from  4S\  to  54%  solids. 
In  applying  this  .system,  a  vit.-U  thing  to  be  observed 
is  the  point  at  which  barren  solution  is  added  :  and 
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this  is  governed  by  the  relative  value  of  the  pnlp  in 
cyanide  and  dissolved  <i«\ii,  and  the  proportion  of 
each  that  may  be  most  eeonomically  discharged  in 
the  linal  tailing. 

It  will  be  noticed  liere  that  in  the  present  case  the 
barren  solution  is  added  in  tlie  third  of  the  five 
thickeners.  This  is  based  on  experiments  and  calcu- 
lations designed  to  give  the  lowest  combined  loss  of 
cyanide  and  gold,  and  is  not  necessarily  the  exact 
scheme  which  would  be  followed  with  other  ores  and 
solutions. 

The  How  of  solution  through  the  entire  mill  system 
is  in  a  closed  circuit  except  for  that  poition  of  solu- 
tion discharged  as  moisture  in  the  linal  tailing.  This 
is  compensated  by  the  addition  of  hot  water  from  the 
healing  system,  so  that  the  solution  is  kept  at  an 
average  temperature  of  .S5'  F.  The  iiuantityof  hot 
water  thun  introduced  is  governed  by  a  Hoat  in  the 
mill  solution  storage  vat,  which  operates  a  throttle 
valve  on  the  hot  water  line. 

The  Hoat  is  placed  in  this  vat  because  it  is  the  only 
one  in  the  entire  system  in  which  the  level  of  solution 
varies.  It  is  also  the  only  vat  in  the  system  besides 
the  treatment  vats.     Sump  vats  are  not  needed. 

An  im|iortant  feature  at  (Jphir  is  the  convenient 
arrangement  and  cimtrtd  of  the  air-lifts  used,  for 
transferring  pulp  from  one  tliiekener  to  another. 
These  lifts  are  similar  to  tliose  u^ed  at  lieal  de  Monte, 
I'achuca,  Mexico  The  four  thickeners  are  sym- 
metrically arranged  and  in  the  central  space  are 
grouped  the  air-lifts  and  boxes  which  receive  the 
various  pulps  and  solutions.  This  arrangement 
greatly  facilitates  inspection  of  the  entire  system  of 
<-ontinnous  decantation.  The  thick  underHow  dis- 
charged through  a  nozzle  and  the  overflow  to  be 
mixed  with  it.  How  into  a  sump  box  ami  the  mixture 
is  elevated  to  the  proper  vat  by  an  air-lift. 

The  thickened  pulp  and  diluting  solution  which 
are  to  be  transferred  to  any  one  of  the  thickeners  are 
received  in  one  compartment  of  a  box  which  is  2^  ft. 
scj.  and  r?  ft.  deep.  Attached  to  the  bottom  of  each 
compartment  and  extemling  downward  into  a  con- 
crete-lined well,  is  a  fl  in.  pipe,  2:i  ft.  long,  capped  at 
the  bottom.  This  gives  a  total  submergence  of  2.5  ft. 
below  the  Jiormal  level  of  slime  maintained  in  the 
box.  Inside  the  9  in,  pipe  and  extending  downward 
within  4  in.  of  its  bottom  cap,  is  a  5  in.  pipe  which 
rises  also  13  ft.  above  the  surface  of  the  slime  in  the 
box  and  discharges  the  elevated  pulp  to  the  feed  box 
of  the  desired  thickener.  The  inner  pipo  is  supported 
cjii  legs  resting  on  the  cap  of  the  outer  pipe.  .4  1  in. 
compressed  air  pipe  is  introduced  into  the  top  of  the 
.T  in.  pipe  and  extends  downward  within  10  in.  of  the 
bottom  of  the  5  in.  pipe. 

In  each  compartment  of  the  box  referred  to  is  a 
Hoat  rigidly  connected  liy  iron  rod  with  a  throttle 
valve  on  the  air  line.  As  the  pulp  accumulates  in 
any  compartment,  the  Hoat  rises,  opens  the  valve  and 
operates  the  air-lift.  When  the  level  of  slime  in  that 
compartment  has  been  lowered,  the  Hoat  automatic- 
ally closes  the  air  valve  and  the  elevation  of  pulp  is 
temporally  discontinued."— H.  C.  P.VIOIKI.KE,  Mefa/- 
/ II rrjiral  Enffiiicn-hii;.  —  Mf.riciin  Miniiu/  Journal, 
March,  191.3,  p.  14.5.'     (A.  K.) 


investigations  ti]ion  which  the  writer  has  lieen  em- 
ployed professionally  during  the  past  year,  as  to  the 
best  method  to  pursue  in  milling  each  of  these  two 
ores.  Since  they  are  meiely  well  <lehned  types  and 
as,  therefcne,  the  methods  fotmd  to  be  suitable  for 
them  will  no  doubt  work  equally  well  on  other  simi- 
lar ores,  with  modihcation,  a  fuller  description  of 
the  results  of  tests  upon  them,  and  iliscussion  of 
these  results,  may  be  of  interest  to  your  reailers. 

One  of  these  ores  is  an  oxidised,  highly  porous  gold 
ore  of  medium  milling  grade  ;  the  other  is  an  un- 
oxidised  ijuartzose,  low  grade  gold  ore,  containing 
about  6  ,  of  gold  bearing  pyrite  eoaisely  disseujiuated 
in  gangue  :  neither  ore  contains  suHicient  free  gold 
to  make  plate  amalgamation  advisable.  The  high 
porosity  of  the  one  and  the  coarse  dissemination  of 
concentrate  in  the  other  are  the  determining  factors 
in  the  success  attained  by  the  above  procedure  on 
ores  of  such  c<inlrasting  character.  The  tests  of 
each  were  made  as  a  basis  for  operati<in  on  a  forty 
stamp  scale. 

Uc^tilt.'i  of'Tist.s  on  fh<  I'oroHs  On: — A  careful  in- 
spection of  the  diHerent  kinds  of  tins  ore  under  a 
.strong  lens  showed  that  most  of  it  -vas  remarkably 
porous,  even  sponge-like  or  line  vesicular,  as  was  in- 
dicate(l  also  by  the  readiness  with  which  the  ore  took 
up  and  retained  a  moisture  content  of  over  15°  . 
This  suggested  at  once  that  cyanide  solution  might 
penetrate  to  the  interior  of  ijuile  large  ore  par- 
ti<-les,  and  hence  that  it  might  be  possible  to  mill 
tlie  ore  with  an  equal  extraction  when  crushed  un- 
usually coarse  as  when  crushed  to  20  mesh,  <i,s  was 
the  practice.  With  a  '20  mesh,  punche.l  slot  screen 
on  the  batteries,  the  stamp  duty  was  about  four  tons, 
the  last  nineteen  vat  residues  hail  avcrag^ed  .'sO-59 
in  gold  ami  .s;OTl  in  silver,  total,  -SlI-TO,  while  about 
.5.)%  by  weight  of  the  feed  was  leached  in  the  vats  as 
sand,  4.5%  went  to  the  slime  agitators  and  filters. 

To  determine  what  could  oe  done  by  coarser  crush  - 
ing,  100  lb.  of  ore  was  taken  from  the  feeders, 
crushed  in  the  assay  oHice  rock  breaker  to  pass  2 
mesh,  and  from  this'samples  of  S.5  lb.  were  cut  out 
and  crushed  to  pass  4  and  12  mesh  in  the  same  way. 
About  25  lb.  of  ore  was  taken  for  each  test,  the  slime 
removed  by  wet  screening  on  lull  mesh  and  the  oxer- 
size,  whicli  assayed  .^2  79  per  ton  in  gold  and  .■<0-22 
in  silver,  leached  with  2i  lb.  solution. 

In  the  test  with  the  ore  crushed  u|i  to  12  mesh  the 
oversize  on  Kill  mesh  was  5S%  of  the  ore  by  weight. 
After  1.5  hr.  leaching,  a  residue  sample  taken  froni 
the  top  layer  assayed  ■SO'72  in  gold  and  .-^O-ie  in 
silver,  and  after  39  In.,  so-62  in  gidd  and  sO-16  in 
silver,  and  after  04  hr.,  .-<0-li2  in  gold  and 
silver  :  total,  soTli,  show  ing  ."g  hr.  to 
enough. 

In  the  test  with  the  ore  crushed  to  4  mesh,  the 
sund  leached  was  67%  of  the  ore  by  weight.  The  ore 
leached  so  freely  as  to  show  that  if  crushed  to  this 
size  and  properly  classilied,  it  would  leach  fast  and 
clean  in  vats  lO'ft.  to  15  ft.  deep,  and  that  the  vats 
would  have  a  greatly  increased  caiiacily  over  what 
they  have  on  20  mesh  crushing  After  36  hr.  leach 
ing  with  2.;,  lb.  solution. 


MiLi.LSG  ny  Coar.se  Ciiushixg  iv  CyAXiDE 
Solution.  — •' The  efKcient  and  economical  results 
attainable  in  the  millim,'  of  two  certain  ores  by 
ciushingthem  coarsely,  namely,  from  two  to  eight 
mesh,  in  cyanide  solution  with  stamps,  the  pulp 
thus  produced  being  classiHed,  the  sand  (a  large  pro- 
iportion  of  the  pulp)  leaihed  in  vats  and  the  slime 
agitated  and  liltered,   were   brought  out  clearly    liy 


.sO-14  ill 
be     lon<j 


taken  ofl'  the   to] 
these  results 


well 


ru  assay   sample  of  lesidvre 
washed  anil  screened  gave 


I'ct.  liy  wilt,    iiiilil  Assa.v  Val. 
67  ?J0-9S 

33  sons 

the  average  residue  was 
ni  gold  and  solS  in  silver  ;  after  S4  hr.,  it  was 
in   gold  and  .^OlS  in   silver,   total   .-^O^O,   the 


On  12  mesh 
Through  12  mesh 

.\fter  60   hr.    leachin 
•■?0 
■^ll-S; 


same  as  the  20  mesh  mill   vat  residue  average,  and 


Thf  Journnl  of  Thi'  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         July  '.91S 


alter  111  I  111-.,  the  same.     A   sizing;   test   of   tlie  llnal 
washed  resiilue  tsliowed  as  follows  : 

Size.  Pi-l.  by  \Vei!.-lU.      Ci.lil  Value.  .sil.  V.il. 

'In  1-2  niesji  .W,  .sOti-i  .■<il"24 

III!  40  iiiesli  -28";  l)-31  Oil 

Throngli  -Hi  ine-li  14"  <i-.V2  U  OS 

Coiiipansoii  of  the  two  tests  .shows  that  a  longer 
tiioe  of  leachinr;  is  rei|iiireil  with  4  than  with  I2  mesh 
•  •nishiiij;.  hut  that  tliey  give  ei|n.illy  ^'(joil  results 
riii.illy. 

'  'lushiug  tests  were  made  next  to  determine  com- 
parative  cajiacity  with  various  .s<'reens.  A  new  20 
mesh  slot  |iunche.d  screen  was  plaeed  u[)on  one  of  the 
lialleries  of  live  l.'liii)  lli.  stamps  run  at  one  humlreil 
live-anilone  half  ineh  drops  with  a  two  imdi  dis- 
ehar;.'e.  The  lime  required  to  mill  a  weiglied 
amount  of  ore,  i.-JOO  Ih.  wet  weight,  or  •2,"S2  11>.  dry 
weight,  the  rock  used  containing  more  than  an 
averaye  amount  of  sofi,  line  ore.  was  next  noted  and 
fouml  to  he  T.')  mill.,  ecpialling  a  stamji  duty  of 
S-!i!i.S  tons  per  stamp  per  24  hr.  run.  Tlie  stamps 
were  then  hung  up,  a  4  mesh  screen  of  lie.ivy  steel 
wiie  put  oir,  no  other  change  being  ni.iile  in  the 
batteiy,  and  anotiier  rating  immediately  maile.  It 
re'juired  411],  nun.  to  crush  2  2011  Ih.,  dry  weight  of 
ore  containing  more  than  an  average  luiiount  of 
large,  hai'il  piei'es,  ei|Ualling  a  stamp  duty  of  7'822 
tons  per  sfam|p  per  24  hr.  run,  which  is  nearly  double 
that  with  the  other  screen 

Batteiy  samples  of  the  pulp  made  during  the 
above  ratings  were  laheii,  evaporated  to  dryness  and 
-ci-ened  with  these  results: — 

si/.,-.  -Jii  nn'sh  Slot  Screen  .(  inesh 

Wire  .Si-rei-ii. 


I  l:i  12  mesh  

I  In  211  mesh  O'lT 

<  In  411  mesh  170 

I  In  loO  mesh  34  o 

■riii-ough   Mill  mesh  4;fO 


ir>s 

IS  4 
Hi -7 
2.->-.-. 
24  I 


This  sizing  test  shows  I  hat  alioul  7ii  of  the  ore 
could  he  leacdieil  at  4  mesh  crushing,  but  only  .ibout 
.")r.;;  at  20  mesh  cnislung.  Calculated  as  a  propm- 
tioii  of  the  oversize  iiv  101)  mesh,  the  total  amount  to 
l>e  leached,  it  will  be  seen  that  (miy  44  remained 
on  a  20. mesh  screen,  of  the  [lulp  produced  wiih  a 
4  mesh  screen  cm  the  battery,  vhile  in  the  12  mesh 
sm.ill  leaching  test,  4S  .  of  the  sand  residue  slopped 
tm  211  mesh.  Hence,  this  4  mesh  b.itteiy  pulp  will 
give  the  same  results  as  to  exlrai-lioii  ami  lime 
re'|uirerl  for  leaching  as  was  shown  in  ihi;  small 
12  mesh  test. 

It  is  clear  from  a  (careful  consideration  and  coni- 
paris(ui  of  the  above  ilat.-i  that  the  extraction  -vould 
not  be  decreased,  but  tli.it  the  mill  capacity  wonirl 
be  nearly  doubled  by  changing  the  battery,'  screens 
from  20  mesh  to  4  mesh  :  that  the  slime  department 
Would  not  need  to  be  enlarged,  ami  that  the  only 
eidargement  of  the  mill  rec|nired  in  order  to  double. 

its  i-apaeity  wmild    be   to  ad<l   i e   leacdiings  vats, 

and  even  the.se  would  not  have  to  be  added  in  pro- 
portion to  the  increase  in  tonnage  on  account  of  tlie 
fie.'i-  leaching, 

1  trieil.  also,  to  make  a  rating  wiili  a  2  mesh  wire 
sciecn  on  the  same  batteiy.  iiiime.liately  following 
the  test  with  the  4  mesh,  'but  the  amount  ciushed 
was  so  enormously  increased  that  the  grade  of  the 
hiunilers  w:ts  not  .snilicient  to  carry  oil  the  [iiilp  pro- 
<lu<-ed  :  apparently,  the  stamp  duly  was  as  iiimdi  a.s 
15  tons.  .Screening  of  I  be  pulp  sliowed  that  nearly 
all  of  it  jias.sed  4  mesh,  so  that  it  could  be  i-yanideil 
without  loss  of  exiraction,  as  sbowii  by  the  small 
test   on   ore  broken   to  4  mesh   in  the  "assay  ollice 


crusher.  Hence,  e\eii  4  mesh  is  not  the  limit  of 
coarseness  of  batteiy  screens  which  might  be  used 
without  impairing  ihe  extraction  on  this  ore. 

llrsiilts  nil  (I  Nurd  Ore  Confffhiiiig  Course  J\ffri/e. — 
This  ore  was  not  at  all  porous,  being  mostly  medium 
hard  quartz  with  some  wall  rock,  yielding  less  than 
12^,  slime,  and  contained  about  li  of  fairly  coar.se 
pyrite  concentrate  assaying  .S35  in  gold.  After  Lhey 
liad  been  concentrated  as  closely  as  possible,  the 
slimes  assayed  richer  than  the  heads  and  hence 
cyaiiidation  is  necessary  for  them.  Little  concen- 
trate conid  be  obtained  on  4  mesh  crushing,  but  it 
was  found  that  the  ore  '  opened  '  suddenly  at  .S  mesh 
cru.-hiiig,  at  which  size  many  particle.s  of  iiure  pyrite 
the  full  size  of  the  mesh  were  iditained  and  a 
recovery  made  in  coni'eiitrates  of  73">  -  of  the  gohl 
in  theme,  while  at  12  mesh  crushing,  a  recovery  in 
conceiitrales  of  only  70\,  of  the  gold  could  be  made. 
The  concentrate  was  75'    pyrite. 

The  mill  treatment  decideil  upon  was  to  crush  in 
solution,  using  a  4  to  (i  mesh  screen  on  the  batteries, 
to  give  an  s  mesh  pulp,  or  a  still  coarsei  .screen  with 
th6  use  of  regrinders  run  to  proiluce  an  S  mesh  pulp, 
size  the  proilnct  at  30  to  40  mesh  on  belt  screens,  and 
concentrate  the  oversize  of  tlie-e  on  jigs  and  the 
undersize  on  tables.  The  line  sand  is  to  be  se|iarated 
from  the  slime  on  the  tables,  supplemented  iiy 
(dassitiers  if  reipiired.  .\ll  the  coarse  and  line  sand 
is  to  How  togeiher  to  large  leaching  vats  to  have  the 
solutiim  washed  out  and  be  discharged  to  wa.ste  by 
sluicing;  the  slim^  is  to  run  to  Dorr  tinekeneis. 
thence  to  a  continuous  air  agitator,  if  necessary  to 
increase  the  lime  of  solution  contact  with  the  slime, 
and  thence  to  an  (lliver  lilter,  the  decanted  and 
precipitated  solution  being  pnmiied  back  to  battery 
storage  to  coni])lete  the  cycle.  This  coarseness  of 
crushing  is  expected  to  give  a  stamp  duty  excee<lin.g 
7  tons  without  regrinders  and  exceeding  1(1  tons 
with  their  use. 

The  tests  showed  that  1)S%  of  such  a  pulp  was 
coarser  than  40  mesh,  contained  42°„  of  the  ynhl  in 
the  heads,  and  when  jis;.ged,  77",  of  the  value  con- 
tained in  this  coarse  size  was  rei-overed  in  ronceii- 
trate,  which  was7-')  pyrite  and  2S  by  weight  of 
the  ore.  The  sand  liner  than  40  me.sli  was  only 
22'."i  of  tlie  ore  by  weight,  contained  40  ,  of  the 
gold  in  the  heads,  and.  by  vanning,  S8  of  the  value 
contained  in  this  line  sami  was  recovered  in  concen- 
Irate  which  was  2il  '  liy  weight  of  the  ore  and  over 
.SO  pyrite  :  while  the  ijotant  slime  was  9'5",  of  the 
heads,  contained  \H%  of  the  gold  in  them,  but  from 
it  only  2H  of  its  value  could  be  recovered  in  a  sandy 
concentrate  wliiidi  was  3-10  of  1"  of  the  weight  of 
the  ore.  'J'lie  size  jigged,  coarser  than  4(1  mesli 
yielded  4'2',  of  its  own  weight  of  concentrate  ;  the 
size  between  40  and  .")0  niesb,  yielded  l2'o  „  ;  the 
sand  liner  than  ,S0  mesh,  Mi'S  ,  and  the  Hotaiit  slime 
yielded  only  3"3„-  of  its  own  weight  of  concentrate. 

These  data  show  the  advantages  of  such  a  scheme 
of  concentration;  the  jigs  handle  with  a  large 
machine  as  a  unit,  over  two-thirds  of  the  ore,  and 
make  a  close  recovery  on  all  liberated  concentrate  : 
at  the  same  time,  the  screens  put  into  the  line  sand 
size  of  less  than  a  quarter  the  weight  of  the  ore  over 
half  of  the  concentiate  in  it,  so  that  attention  to 
close  concentration  c.in  he  focussed  on  this  size, 
wliere  tables  are  at  their  best  and  do  very  close  work 
with  little  trouble  :  close  concentration  is  not  neces- 
sary on  the  slime,  where  it  is  bothersome  and  in- 
eflicient,  as  the  cyanidi^  will  recover  whatever  value 
is  left  in  the  slime  jmlp  by  the  tables. 

As  to  the  working  of  this  scheme  in  the  cyanide 
department  :     The    jig    tailings    were    so    poor    as 


,1iilv  Hii: 


X'ifirtx  find  Al/sh'icts :    Mclallii 


>•{/!/■ 


iiaiiUy  to  be  wortli  (■yaiiiiliiij;  Imt  it  was,  of  (course, 
iiiilR'iatrive  ti)  leiicli  llieiii  if  criisliiiig  were  to  l)e  <lone 
ill  cvaiiiile  -ioliitiim,  ami  as  the  clKMiiical  (loiisniiip' 
lion  was  only  a  .{  lli.  of  cyaniile,  rostiiicr  sjx  cents  [ht 
ton  of  ore,  Hiid  the  sand  can  he  hamlled  (dieaplv  in 
l;irj;e  v.il-,  it.  was  estimated  that  the  i;ohl  recovered 
from  it  will  pay  the  c-ost  of  treating-  it.  It  was 
ilesirahle  to  crnsli  in  solution  to  avoid  dilution  loss, 
as  the  slimes  reijuire  a  solution  ol  'J  Ih.  .^tienyth. 

It  is  intereslin<;  to  note  that  tests  sliowed  the 
same  extraction  in  bullion,  allowing  for  the  loss  in 
residues  in  cyaniilin^  these  mill  coneentiates,  by  the 
above  nn'thnd,  as  by  slindnj;  all  the  ore  to  loO  mesh 
and  cyaTii(lin;4  without  e(Micentratinj;-,  lieini;'  S8%  in 
both  cases. 

The  coarseness  of  crushinj,'  pemiissible  is  a  funda- 
mental point  to  inve'itiiiate  in  desiyniny  a  mill, 
because  the  kind  of  elassiliers  or  screens,  the  mill 
ijrades  and  the  balance  of  the  plant  will  all  depenil 
upon  it.  In  ca.se  of  uncertainty,  and  to  yive  the  null 
Hexiliility,  if  it  be  desiyned  to  crush,  sonn^wliat  too 
coarse,  no  j^real  haiiLi  is  done  .-honhl  a  idian;;e  in  the 
(*re  necessitate  liner  crushinj^,  since,  on  puttitij;  on 
tiner  screens,  reducing' the  tonnaije,  the  slime  plant 
will  handle  the  l:ir<;er  proportion  but  no  greater 
tonnage  of  slime,  the  pulp  will  run  well  in  the 
launders,  ami  only  some  cheap  concentrators  or 
leaehiu};  vats  will  stand  idle. 

These  two  examples  illustrate  that  il  is  by  no 
means  always  neces.saiy  for  su('cessful  cyanidation  to 
crush  the  ore  even  as  tine  as  is  reiiuiied  for  plate 
aniali;annttion  ;  and  it  can  do  no  harm  to  put 
emphasis  on  this  fact  now  that  all  slinjing  plants  are 
so  much  in  fashion.  We  are  all  fascinated  by  the 
close  recoveries  njade  by  slimiiLj;  plants  and  on  ore  of 
hij;li  millin;,' K"tde,  especially  where  the  f^angue  is 
den.se  or  the  ore  nnnerals  linely  disseminated  or 
slowly  soluble  in  I'y.mide  solution  sncli  as  the  ores  of 
Tonopah  and  (ioldliehl,  and  much  of  the  ore  in 
Mexico,  no  other-  type  of  mill  can  compare  with 
them.  Hut  line  grinding  plants  are  not  the  best 
«xcept  wheie  their  higher  recovery  much  more  than 
wipes  out  their  higlier  ojierating  cost,  plus  the 
greater  anumnt  which  must  be  charged  against  each 
ton  to  redeem  the  capital  invested  in  them  with 
interest. 

We  must  not  forget  that  a  low  milling  cost  often 
increases  the  tonnage  iivailable,  and  that  the  more 
expensive  the  type  of  mill,  the  smaller  must  be  the 
scale  of  oiieiations  for  a  given  investment.  Where 
there  is  a  large  deposit  of  (Oieaply  mined  ore.  such 
coarse  crushing  plants  permit  the  milling  of  a  huge 
tonnage  cheaply,  with  a  comparatively  small  mill 
investment  ami  at  the  same  time  with  a  good 
recovery  of  values  on  suitable  ore.'— Elt.Mi.ST  H. 
.Sr.MOA\DS,  Mr.cii-aii  Min'uifi  Junrnnl.  Moich,  1013, 
p.  l3o.     (A.  U.) 


DiiMKN.sioN.s  OK  TUBK  MiLl.s.— "  The  recent  date 
•of  most  of  the  mills  of  the  Tonopah  district  atibrds 
to  this  camp  the  distinction  of  illustrating  very 
modern  itieas  in  the  dre.ssing  and  chemical  treatment 
of  silver  ores.  Accordingly,  a  comprehensive  review 
of  the  methods  there  in  force  serves  in  Large  measure 
to  rellect  the  i>revailing  views  and  practice  of  metal- 
lurgists. 

This  result  is  w'ell  accomplished  by  the  cyanidiiig 
specialists,  Herbert  A.  Megraw,  in  a. series  of  articles 
on  'Silvei-  Cyanidation  at  Tonopah,'  appearing  in 
tlio  Eiir/i/ifciiiig  and  Mining  Journal,  (Feb.  'Il  — 
March  .S,  1913). 

The  Tonopah  district  (says  Mr.  Megraw)  oilers  to 
■the  .student  of   contemporary   metallurgy   what    is 


proliably  the  most  interesiing  denion.stration  of  tie 
elticiency  of  the  cyanide  process  applied  to  sil-.t-r 
ores.  This  is  not  to  say  that  the  geneial  methods 
ill  use  ail'  oiiginal,  as  liiey  are  not,  but  the  appli.  .■.- 
tion  of  (he.se  methoils  has  been  attuned  to  ti.t- 
re(|nir(;ment.s  of  the  particular  ores  to  be  trealeil  ai:d 
the  problems  have  Iji-en  attacked  ami  s(dved  with 
praiseH.nthy  consiM\ative  jinlgmenl.  It  is  both 
inteiesling  and  noteworthy  thill  in  .ill  the  Tonopah 
ilisliict  there  is  not  one  idle  reduction  |)lanl,  nor  one 
which  has  been  ilesigned  by  a  tyro  to  include 
exaggerated  ideas  or  '  fre.-iks.' 

Kive  plants  are  comprehen.si\  ely.  though  not 
exhaustively,  cmisidered  by  llie  author:  'I'lie  West 
F.nd,  .\Iontana-Tonopah.  Tonopah  llxtciision,  .Mac- 
N'amaia  and  the  Desert  mill  at  .Millers,  opcratii}g 
iiijoii  Tonoiiah  .Mining  Compiny  ores.  While  Mi. 
.Megraw  snmniaiizes  in  ti  very  satisfactory  way  hi.- 
observations  conceining  several  milling  feiilures,  hi.s 
rellections  upon  the  subject  of  tulie  mills  iin]neps  the 
reviewer  more  especially.  In  all  the  plants  recently 
constructed  the  length  'of  the  tube  mills  has  beei; 
reduced,  while  larger  diameters  now  receive  the 
preference.  It  is  not  impossible,  in  Mr.  Megiaw's 
opinion,  that  the  lulie  ndlls  of  the  future  may  I* 
iiKUe  like  drums  of  large  diameter  and  short  leiigth 
Ihan  I  he  long,  narrow  tubes  llist  used.  AtTonopa.'i 
the  result  of  the  change  has  been  a  reduction  in  lie 
amount  of  power  necessary  for  the  same  amount  (•. 
ground  product. 

Tlic  .Moiitan.i  Tonopah  idant  is  one  of  the  original 
mills  in  the  district  to  make  use  of  the  all-slimirg 
system.  It  aci-ordingly  still  has  in  use  two  tube 
mills  of  the  long  type,  5  ft.  .-. -J-J  ft.  The  West  Knd 
and  Tonopah  Kxleiision  managements  have  selecte<'. 
the  IS  ft.  length,  while  the  MacNaimira  mill,  a 
recent  inslallatioii,  uses  a  Hi  ft.  length. 

It  aiipeais  thtit  this  type  is  meeting  with  almo.st 
universal  aiipro\al  from  metallurgists  of  the  jiresent 
day,  the  I'onoliision  being  that  in  the  former  mills 
there  was  a  great  deal  of  space  at  the  discharge  end 
w  hich  did  not  perform  any  useful  work.  The  change 
ti)Ward  larger  diameters  and  less  length  has  resulted 
ill  an  iiicreaseil  production  of  slime  at  a  power  con- 
sumption, |ier  ton  of  ore,  ci|ual  to  or  less  than  with 
the  long  tubes.  There  is  an  added  advantage  ill  the 
smaller  tloor  space  occupied. 

With  reference  to  the  further  reduced  length  of 
tube  at  the  .MacNamara  plant,  the  author  say.s  : 

It  is  stated  that  with  the  l(i  ft.  mill  the  results  are 
the  .same,  as  f.ar  as  linene.ss  of  outinit  is  ccnicerned, 
as  if  the  ■22  ft.  length  were  used,  and  the  wear  on 
the  iining  and  the  power  and  pebble  coiisnmption 
are  less. 

Walter  Kenton  Ingalls,  editor  of  the  Knr/inccn/  tf 
and  Mining  Journril,  impressed  with  the  showing  at 
the  M.-ii'Namara  plant,  added  his  comment  to  that 
of  the  contributor  ; 

This  reduction  in  length  would  be  considered  a 
r.'ulical  departure  were  it  not  for  the  fact  that  the 
overall  length  of  the  llaiilinge  mill  is  not  more  than 
10  ft.  Is  it  po.ssible  that  metallurgists,  after  adopt- 
ing a  device  from  the  cement  industry,  have  failed  to 
make  the  most  of  it  by  not  adapting  it  to  their 
needs?  If  the  results  obtained  at  the  MacNamara 
mill  prove  of  general  application,  it  would  seem  that 
a  simple  expediiml  was  oserlooked,  whereby  the 
ellicicncy  of  the  tube  mill  might  be  increase  1. 

If  this  developmi^nt  in  lube  mill  ]nactice  excite.s 
a[iprobation,  a  similar  opinion  ii  not  found  in  Mr. 
Megiaw's  commentary  concerning  the  ilisu.se  of 
ribiied  lining  in  the  Tonopah  mills.  He  ap|iareiitly 
,acce[its    with   a   great   deal  of  doubt  the  claims  of 
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etiii'iency  for  smootli  lined  tubes  wliioli  were  (lis- 
carJed  in  Mexico  before  the  El  Uro  lining  came  into 
Use.  In  all  the  Tonopali  installutioos  the  author 
failed  t )  discover  a  single  instance  of  the  use  of  the 
El  Oro  ribbed  lining,  but  everywhere  he  found  the 
use  of  smooth  cast  lining  and  silex  lilocks. 

The  smooth  cast  lining  would  seem.  Theoretically, 
to  be  the  most  incllicient  of  all  possible  linings,  as  it 
wi.uld  api)ear  that  the  pebbles  would  be  more  than 
likely  to  slide  over  it  ami  reduce  the  ore  by  rubbing 
it  between  the  lining  and  the  pebbles.  The  matter 
of  the  ilropping  or  the  tumbling  of  pebbles  would 
apparently  he  reduced  to  a  minimum,  and  while  it  is 
clear  that' the  power  re(|uirements  would  be  reduced 
to  the  lowest  possible  ]ioint,  apparently  the  efKciericy 
would  go  dov.ii  with  it.  That  this  is  not  the  case  i.s 
what  several  of  the  operators  ileclare  positively.  They 
(daim  to  get  better  results,  both  as  to  character  of 
product,  it.s  c(aantity  and  cost  of  pioduction.  And 
it  is  also  stated  positively  that  the  pebbles  do  not 
wear  Hat  in  the  snujolh  lined  mills.  It  is  a  fact  that, 
if  one  is  careful,  he  can  avoid  seeing  flat  pebl)les  on 
the  scrap  heaps  of  these  mills. 

It  is  an  uni)leasant  reflection  that  the  dubious 
tone  of  these  observations  may  diminish  one's 
enthusiasm  for  the  Tonopah  claims  of  short-tube 
etiicdency. 

liut  con<'erning  this  general  problem  of  tube 
length  it  is  worth  recalling  that  in  the  elaborate 
investigations  of  mill  feed,  pebble  load,  moisture  and 
speeil  elli<dencies,  reported  by  H.  Standish  Ball  to 
the  Institution  of  Mining  and  Metallurgy  (Biillefiii, 
August  SO,  lilll),  use  was  made  of  a  laboratory 
model  constructed  from  an  old  chlorination  barrel, 
the  insidi!  dimensions  with  liner  in  being  3  ft.  0  in. 
long  and  2  ft.  1(1  in.  in  diameter.  Silex  bricks  were 
used  in  that  case." — Minim/  Science,  April,  1913, 
p.  lill.     (A.  R.) 


l)i;v  \.  Wet  Cku.shino  at  Kalgoorlie.—"  Ac- 
ending  to  the  last  annual  report  of  the  Hainault 
(Jold  >lim\  Ijtd.,  owing  to  change  in  the  character 
of  the  IMC  being  mineil,  treatment  by  the  stamp- 
mill  and  <'yanide  plant  is  now  unsatisfactory 
an<l  a  dry-crushing  plant  may  be  necessary  if  the 
mine  develops  satisfactorily.  The  time  seems  opjior- 
tune  to  review  the  treatment  problem  at  Kalgoorlie. 
It  is  with  some  ditlideiice  that  I  do  this,  although 
after  eight  years'  general  observation  one  should  be 
in  a  position  to  do  so  easily.  There  are  so  many 
points  to  study  and  compare  that  the  discussion  may 
easily  be  inconclusive.  Having  watched  the  treat- 
ment of  the  ores  by  the  dry  crushing  method  most  of 
this  lime,  I  may  be  .accused  of  being  bia.ssed  in  its 
favour  ;  I  have  also  studied  the  wet-crushing  process, 
and  the  general  remarks  of  those  in  charge  have 
been  forgotten. 

[ii  general,  the  ores  are  of  a  gray  to  greenish 
colour  of  a  schistose  structure,  and  they  show  an  in- 
crease in  hardness  and  silica  content  with  depth. 
They  contain  pyrite  ami  telluritles  of  gold  and  silver, 
but  no  mineraN  harmful  to  treatment.  There  is 
little  free  gold,  it  being  mainly  in  the  pyrite.  The 
most  important  constituents  have  an  average  of  SiO.,, 
fi3%  :  Al  A.  *%  ■•  I'aCO,,  12%  ;  MgCOj.  6%  ;  FeO,  7%  ; 
and  S,  :n%. 

Firs/  A/lrm/itx.  —  When  treatment  of  the  Kalgoorlie 
sulphide  ores  was  started,  the  ore  was  not  under- 
stooil,  as  imtliing  like  it  had  been  treated  in  Aus- 
tralia before.  In  18!I9-190I  several  large  jdants  were 
erected,  ami,  while  results  weie  low,  yet  they  were 
the  means  of  spurring  metallurgists  to  further  trials. 
Gradually    the   jjresent   satisfactory   methods    were 


evolved.  In  the  dry  process,  the  etl'ect  of  roasting 
was  not  thoroughly  understood,  and  the  ore  in  the 
leaching  vats  had  to  be  cut  out  by  picks  and  bars. 
Then  the  analyses  reveale<l  the  changes  in  lime  and 
magnesia  during  roasting.  In  the  wet  mills,  los.ses 
through  thegold  in  tellurides  not  being  dissolved,  ami 
trouble  through  the  pyrite  not  being  properly  saved, 
al.Mj  u|iset  results. 

.Vfter  the  early  failures  in  treatment,  two  schools 
of  treatment  grew  up.  The  Associated,  Associated 
Northern,  Boulder,  Kalgurlie,  Perseverance,  and 
South  Kalgurlie  now  treat  by  dry  crushing :  the 
Hainault,  Hor.se-Shoe,  Ivanhoe,  Lake  View  and 
Star,  and  Oroya  Linlvs  by  wet  crushing.  Machinery 
is  as  ellective  as  can  be.  labour  is  well  paid  and  in- 
telligent, supplies  of  fuel  and  water  are  of  the  first 
order,  economy  is  pushed  into  every  department,  and 
the  plants  are  kept  at  work  full  time. 

In  the  dry  plants  if  the  roasting  be  good,  there  if 
little  fear  in  subsequent  operations,  and  there  is  only 
one  product,  and  an  easy  one  at  that.  It  soon  was 
found  that  tellurides  were  not  soluble  in  ordinary 
cyanide  solutions,  but  bromo-cyanide  proved  to  he 
ellective.  It  is  used  in  wet  mills  where  either  con- 
centrate, sand,  and  slime,  or  concentrate  and  alb 
slime  is  produced.  This  necessitates  three  or  at 
least  two  subsequent  processes,  and  close  supervision. 
Bromo  is  still  used  at  the  Horse-Shoe.  Ivanhoe,  and 
Lake  Mew.  The  Oroya  Links  is  not  using  it  much 
now.  Great  care  is  necessary  in  its  use,  yet  it  has 
helped  to  m.aterially  increase  the  extraction  in  the 
wet  nulls. 

Cnniprtrison  of  Cost. — The  dry  process  is  a  trifle 
higher  in  cost  than  the  wet  process,  but  the  residue 
from  the  former  is  lower  than  from  the  latter.  The 
comparisdii  may  be  state<l  as  follows  :  (1)  dry  process 
cost  .'?:i.r)0  plus  the  residue  (average  extraction  93% 
on  l?S.-2(J  ore,  equals  70c.)  equals  a  total  of  |i,l-20 
per  ton  :  (2)  wet  process  cost  .$2.24  plus  residue 
(average  extraction  88%  on  S6  84  ore,  e(|nals  69c.) 
e(|Uals  a  total  of  ■'<3.20  per  ton.  These  ligures  are  the 
best  obtainable,  as  all  cost  systems  are  not  similar, 
ami  extractions  are  not  always  published.  It  is 
admitted  generally  that  the  dry  work  is  superior  to 
the  wet.  During  the  month  of  May  last,  the  tonnage 
treated  dry  <livided  into  the  total  yield  gave  the 
above  average  figure.  In  the  same  nutntli,  wet  tonn- 
age an<l  out]iut  gave  the  average  quoted. 

On  the  one  hand  there  is  a  residue  from  the  dry 
plants  whi(  h  will  not  pay  for  re-treatment  ;  but  from 
the  wet  mills  a  residue  of  .$1  or  over  can  be  re- 
treated by  vacuum-hltration  at  a  cost  of  50c.  per  ton  ; 
and  if  the  loss  in  treatment  he  20c.,  the  profit  wouhl 
be  80c.,  which  is  worth  saving.  A  few  of  the  dumps 
contain  imire  than  s^l  ]ier  ton,  but  I  speak  of  results 
of  present  practice.  The  Oroya  Links  published 
ligures  giving  the  value  of  its  resiilue  lately  as  42c. 
Against  the  lirsl  cost  plus  residue  of  §3.20  in  the 
wet  mills,  must  be  placed  cost  plus  residue  plus  re- 
treatment  in  the  wet  process,  or  S3. 20  plus  50c.  equals 
83.70  per  ton.  This  shows  an  advantage  of  ,50e.  in 
favour  of  the  dry  proce.ss. 

Dust  Losses. — Millmen  maintain  that  a  deal  of  gold 
is  lost  in  dry  crushing  and  roasting.  From  ball-mills 
and  dust-houses  about  0'5%  of  the  ore  may  he  lost, 
and  in  roasting  in  a  modern  furnace  not  more  than 
the  saii\e  amount.  Dust  losses  are  diflicult  and  costly 
to  iletcrminc,  but  estimating  all  dust  to  average  m 
value  with  the  original  ore,  1"  of  2,400  t(ms  dry 
treatnuuitclaily  of  .s8.2(i  ore  equals  8c.  |ier  ton  lost. 
Experiments  have  proved  that  theie  is  no  actual 
volatilizati(m  of  the  gold  in  roasting  telluride  ores. 
The  average  loss  in  weight  in  crushing  and  roasting 
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oie  at  Kalgoorlie  is  10'.  ;  made  up  of  dust,  1%  ;  iiiois- 
tuie,  1  ;  ;  sulpliur, -io^  ;  and  CO.j  from  eaihonates, 
5"5%.  in  roasting  eonfentiate,  the  loss  is  only  aliout 
0  05~<,  and  as  this  proJnrt  averages  some  Soil  per  ton, 
the  loss  on  7,000  tons  treated  monllily  would  he  3e., 
or  il"J.je.  per  ton  on  2.730  tons  treated  wet  daily. 

The  only  am.ilj.'am  in  a  dry  plant  is  in  the  pans, 
while  in  tlie  other  proie*s  amalgam  is  collected  from 
boxes,  plates,  pans,  in  battery,  and  tlie  eoneentrate 
plant.  There  is  accordingly  more  supervision  neces- 
sary ill  a  wet  mill,  and  risk  of  stealing  is  greater. 
The  average  loss  of  mercury  is  low. 

Concentration  has  lieen  carried  to  a  fine  point  at 
Kalgoorlie,  but  none  the  less  very  line  mineral  and 
telliiride  Hoats  .-uid  mixes  with  the  pulji  going  to 
le.icliing  vats  and  slime  plants.  This  fact  is,  to  my 
mind,  one  of  the  reasons  for  dittieulties  in  a  wet  plant 
on  such  ores,  in  spite  of  the  use  of  bromocyanide. 

•/lassifying  in  a  dry  plant  consists  only  in  separa- 
ting the  pulp  for  the  pans,  and  any  coarse  discharge 
from  the  latter  is  returned  for  further  grinding.  In 
some  stamp-mills,  elassilication  for  tables,  re-ela.ssiti- 
cation  for  tube-mills,  ami  further  classitioation  for 
more  tables,  is  necessary,  and  the  system  rapidly 
becomes  complicated.  It  necessitates  extensive 
systems  of  elassiliers,  launders,  and  return  iiunips. 

The  average  cost  of  ball  milling  is  .")llc.,  .against  say 
42c.  per  ton  for  stamping.  I  lliinic  the  former  plant 
easier  to  look  after  than  the  latter.  IJcth  produce 
proilncts  that  are  ei|ually  well  adapted  to  further 
treatment. 

y-,'//"'"'"':'/  of  U'liisting. — This  discussion  would  not 
be  iMimplete  without  mention  of  the  general  etlicieiicy 
attained  in  roasting  ore  or  concentrate.  ¥or  capa- 
city, fuel  consumpl  ion,  power,  labour,  and  results, 
furnace  work  at  Kalgoorlie  cannot  be  beaten.  As 
examples  of  roasting  ore,  the  plants  at  the  Asso- 
ciated, Perseverance,  and  Kalgurii  may  be  men- 
tioned, and  of  roasting  concentrate  at  the  Horse-Shoe. 

One  of  the  troubles  at  Kalgoorlie  is  the  presence  of 
graphite,  which  is  found  in  the  .Associated,  Associated 
Xorthern,  Uoulder,  and  Oroya  mines.  It  does  not 
seem  to  change  during  roasting,  and  causes  a  pre- 
mature precipitation  of  the  gold  from  cyanide  .solu- 
tions. Fortunatel}',  the  mineral  does  not  come  to 
the  mills  very  often  ;  but  as  to  this  eti'ecl,  there  is 
no  doubt,  anil  it  is  a  nuisance  hard  to  <leal  with. 
The  Boulder  is  troubled  with  it  more  now  than  any 
of  the  other  mines. 

Infrodtictioi)  uf  \'(icuiiiii-Filters. — Giadually  the 
filter-press  is  being  discarded  in  favour  of  vacuum- 
lillers.  In  the  past  an  immense  sum  has  been  spent 
on  press  plants,  about  100  presses  being  erected,  SO 
of  which  are  treating  100,000  tons  monthly.  The 
balance  are  out  of  commission,  but  the  benefit 
derived  from  this  machine  at  Kalgoorlie  has  been 
adiiuttedly  large.  With  a  press  washing  can  be 
carried  to  a  degree  that  cannot  be  beaten,  but  the 
labour  cost  is  high,  and  I  expect  that  it  will  h.tve  to 
give  way.  The  Associated  Northern,  Uoulder,  and 
Oroya  Links  filter  their  current  mill  slime  by  vacuum 
systems  of  their  own,  while  others  are  talking  about 
ijitroducing  the  system.  The  lowest  cost  of  treat- 
ment by  lilter-press  is  'i-jc.  per  ton,  while  Se.  should 
covei  vacuumllltration.  SSucli  a  saving  is  important 
with  ore  yielding  as  low  as  S5..50  per  to.i. 

The  cheap  price  nuide  for  water,  3(ic.  per  1,000 
gal.,  for  sluicing  away  all  mill  residue,  has  .simplilied 
this  work  and  done  away  with  the  further  building 
of  dusty  dumps.  Sluicing,  on  the  whole,  is  cheaper 
than  mining  dumps,  and  Kalgoorlie  has  much  to  be 
thankful  for  in  connection  with  the  great  water 
scheme. 


On  the  cost  of  erecting  the  two  types  of  plants  dis- 
cussed, there  is  not  much  data  on  account  of  constant 
adilitions,  improvements,  ami  alterations.  The  Asso- 
ciated Northern  plant,  with  capacity  of  120  tons  of 
sulphide  ore  daily,  cost  originally  .S180,(I00.  For  the 
same  tonnage,  a  battery  of  25  stamps  would  cost 
.'<12.i,000. 

The  nuirgin  between  the  dry  and  wet  processes 
was  large  enough  at  one  time,  although  extracti(ms 
vary  from  04%  to  86%,  respectively,  and  left  no  doubt 
as  to  which  should  he  chosen.  Xow  the  stamp-mill 
work  is  improving  slowlj  but  surely,  and  the  dill'er- 
ence  is  small.  For  my  jiart,  I  would  build  a  dry 
crushing  and  roasting  plant  to  treat  a  similar  ore."  — 
M.  W.  VON  IJkkn'kwitz,  Minim/  and  Sriintifc 
Press,  iMarch  1.3,  1913,  p.  409.     (.V.  '.McA.  J.) 


MININ(;. 

Hkixi'orcel)  Concrete  Props  .\nd  Bk.vjis  i\ 
Mines.  — "  Reinforced  concrete  is  veiy  little  used 
underground,  ana  doubtless  there  are  econondc 
reasons  for  this,  but  the  use  is  growing,  and  on 
many  occasions  when  I  have  beeri  testing  cidumns 
and  beams  reinforced  in  the  usual  way,  niininc 
engineers  who  were  present  .-it  the  tests  lia\e  said 
that  doubtless  within  a  few  years  the  use  of  rein- 
forced concrete  in  mines  w-ill  become  more  general. 
The  use  of  reinforced  concrete  is  becoming  general 
for  pit  head  work,  such  as  bunkers  and  hoppers,  and 
in  a  few  mines  in  (jreat  Britain  it  is  used  on  a  large 
scale  below  ground,  some  of  the  principal  pits  being 
Baggeridge,  near  Dudley  :  Sneyd,  near  .Stoke-on- 
Trent  ;  and  Tunnel  Pit,  Haundnvood,  near  Nunea- 
ton.    • 

Plain  concrete  is  not  used  in  mines  to  the  extent 
which  engineers  who  work  above  ground  would 
anticipate.  Of  course,  one  reason  for  this  is  that 
time  is  an  all-important  nuantity  in  mining,  and  the 
methods  in  use  at  the  preseni,  which  give  the  full 
width  of  the  roads  immediately  tliej'  are  timhered, 
seem  preferable  to  those  methods  which  need  tem- 
porary support,  blo(d<ing  the  narrow  roads  for  con- 
siderable periods.  To  the  miner  the  use  of  timber 
is  now  instinctive,  and  the  many  changes  in  his 
work  necessitated  by  the  adoption  of  concrete  and 
leinforced  concrete  seem  irksmne.  The  engineer  is 
also  to  blame  in  .some  eases  because,  without  study- 
ing the  special  conditions,  he  merely  aims  at  sub- 
stituting one  material  for  another  wiiich,  owing  to 
years  of  experience,  is  being  used  in  the  forms  to 
which  it  is  most  adapted.  For  instance,  we  find  in 
early  days  before  suitable  methods  were  devised  for 
combining  timber  and  iron  in  bridge  structures,  that 
the  masonry  arch  was  imit.atcd,  and  again,  the 
titnber  arch  was  imitated  in  cast  iron,  and  now  we 
lind  in  some  cases  engineers  who  use  reintorced  con- 
crete paying  too  little  attention  to  the  form  of  the 
design,  and  to  a  large  extent  imitating  structtires  in 
steel  and  wood  or  even  ma.sonry.  Without  doubt  in 
some  cases  this  may  be  necessary,  but  in  many 
cases  it  could  be  shown  that  economy  would  be 
obtained  by  using  the  material  in  the  special  forms 
to  which  it  is  adapted.  To  a  very  limited  extent, 
therefore,  ilo  I  anticipate  that  beams  and  posts  of 
reinforced  concrete  will  be  used  in  mining  as  sub- 
stitutes for  timber,  i)ut  after  a  complete  study  of 
the  pn.ssibilities,  it  ou;;lit  to  be  possible  to  design 
some  really  etticient  substitute  for  tindier  in  many 
cases.  Besides,  with  onr  pr(;scnt  limiteil  cajiacity  in 
testing  machines  in  this  countiy,  it  is  satisfactory 
to  have  for  testing  ]nirposes  numbers  of  structures  of 
full     size   as   constructed.       Few   testing   nuichines 
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are  capable  of  testing  tlie  cohinuis  and  licanis  nseil 
ill  ordinary  buililinj;  oonstrnrlion,  and  so  owr  experi- 
mental knowledge  of  tlm  adual  slrei]f;lli  of  these 
nieniljeis  is  very  limiled.  On  the  other  hand,  the 
results  obtainecl  fnini  i'\|jerinienls  on  S  ft.  beams  and 
'])()sts  will  liave  a  direi-l  bearing  on  the  |iosLs  and 
beams  whicdi  nii^^ht  be  used  in  mining  work. 

Of  conr.se  it  is  only  in  main  roads  and  permanent 
work  in  mines  that  it  is  anticipated  there  will  be 
any  extensive  use  of  reinforeeil  concrete  work.  The 
strength  of  the  timbers  used  now  in  mining  was 
fully  discussed  in  a  Taper  by  Prof.  I.onis,  and  be 
states  that  the  strength  of  lar<di  props  is  ri.StiO  lb. 
j)er  sq.  in.,  anil  of  Scotch  lir  •2,()SS  Hi.  per  sr|.  in., 
when  the  timber  in  each  case  is  thoroughly  seasoned, 
dry,  and  also  fully  grown,  while  the  strength  of  wet 
timber  is  from  40%  to  50%  less.  These  experiments 
were  made  with  ordinary  pit  pro])s  4  ft.  long,  and 
Prof.  I.onis  states  that  the  prop  has  the  same 
strength  whatever  its  length,  under  the  <irdinary 
conditions  of  practice.  It  is  e\  idenl  that  freipiently 
in  mines  the  p'ops  and  beams  will  be  wet,  aiul 
Iheiefore,  aeconling  to  these  figures,  the  existing 
strength  of  a  larch  Imr  should  not  be  assumed  to  be 
more  than  1,780  lb.  per  s(|.  in.,  which  will  certainly 
be  less  than  a  well  made  reinforced  concrete  jiost 
fotir  nn)nlhs  old.  Besides,  in  a  mine  dry  rot  c|uickly 
atta<'ks  timbers  unless  they  are  constantly  wet. 

The  cost  of  timber  for  mine  work  is  continually 
increasing,  the  price  of  foreign  timber  having  risen 
as  much  as  4.5%  during  the  last  live  years.  For 
many  I'easons.  therefore,  substitutes  hji\e  to  be 
found  for  timber  for  the  main  roads  where  the  work 
is  to  be  of  a  i)ernianent  character,  and  we  litid  that 
the  use  of  steel  joists  is  very  usual.  Joists  are  used 
instead  of  head  trees,  and  at  the  ends  a  (di|)  <m  the 
llange  atlords  a  simple  and  etlcctive  method  to  keep 
in  their  projter  position  the  joists  used  instead  of 
the  side  props.  If  the  roof  needs  suppoit  between 
the  joists,  timber  is  generally  used,  w  liere;is  concrete 
is  sometimes  used  between  the  joists  .at  tlie  sides. 
It  is  evident  that  reinforced  concrete  slabs  with  rock 
|>acking,  or  concrete  lilling  if  excessive  loads  are 
expected,  might,  be- most  ell'ectively  ii.sed  in  con- 
junction with  joists. 

No  doubt  one  of  the  chief  reasons  why  concrete 
has  niiL  been  used  in  mines  is  that  it  takes  a  con- 
siderable time  to  attain  its  ultinnite  slrength.  It  is 
possible,  therefore,  that  a  method  of  supporting 
main  roads  in  which  can  be  used  jiosts,  beams,  and 
slabs,  manufactured  and  stored  for  a(.  least  si.\ 
months,  will  lie  found  economical  in  some  cases. 

In  arranging  a  preliminary  set  of  experiments  on 
the  strengili  of  beams  and  posts  of  reinforced  con- 
crete for  mine  work,  the  results  obtained  from 
beams  of  {a)  8  in.  by  12  in.,  (6)  triangular  S  in.  side 
erosssection,  were  compareil.  All  the  concrete 
used  was  of  the  same  composition,  and  was  made 
under  as  similar  conditions  as  possible.  The  propor- 
tions selected  were  1:2:  5.  'J'he  sand  w.is  from 
l<eighton  l!uz/ard,  and  the  gravel  was  well  screened 
between  I  in.  ami  ]  in.  The  concrete  was  mixed 
wet,  that  is,  with  about  8%  of  water,  experiments 
having  bec)i  previously  made  on  the  ellecl  of  varying 
the  amount  of  water  in  this  concrete.  The  results 
are  given  in  'I'.ible  I. 

These  rcults  seem  important,  since  in  most  rein- 
forced work  wet  mixtures  aie  reijuired,  and  till  the 
concrete  is  over  two  months  <dd  the  consequent 
diminution  in  strength  is  very  serious.  The  cement 
was  slow  .setting  and  uniform  in  ijualily.  It  was 
supplied  by  the  makers  in  barrels,  .and  each  barrel 
tested  according  to   the   liriiish   Standard   S|ieeifica- 


Taiii.k  1.  —  liilluencc  of  Amount  of  Water  in  Strength 
of  Concrete. 
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tions,  the  strength  being: — Lb.  per  sip  in.  at  7  daj.-, 
473  ;  lb.  |ier  sq.  in.  at  2S  days,  6.'i.5  ;  and  the  time  of 
setting  3',  hr.  The  steel  used  had  a  tensile  slreiigt/h 
of  28-30  l<nis  persip  in.,  and  a  yield  ])oint  at  20-21 
tons  per  sip  in.;  modulus  of  elasticity  .30'8  10''  lb. 
persip  ill.  All  the  tests  on  the  beams  and  posts 
were  carried  out  at  the  age  of  two  months.  .About 
a  bund  red  <Mibes  of  concrete  6  in.  by6iii.  bydin.,  made 
thesamcliiHC.'isthebeams,  were  tested  at  t  \\i»  month.-i, 
and  gave  an  average  compressive  strength  of  1,600 
lb.  per  si|.  in.  During  the  last  live  years  I  have 
cariied  out  many  tests  on  6  in.  cubes  of  various 
mixtures,  nnnle  and  filled  by  workn\eii  engaged  on 
reinforced  concrete  buildings  in  IheMidl.ands,  and 
in  no  single  instance  has  a  strength  of  2.000  lb.  per 
.sq.  in.  been  obtained  when  the  age  was  under  two 
months.  The  gravel,  which  was  fairly  uniform  in 
size,  passed  a  1  in.  sieve.     The  voids  were  36".. 

The  gr.avel  was  not  washed,  since  pieliminary 
experiments  failed  to  show  a  noticeable  increase  in 
the  Btreiigtli  of  the  concrete  by  so  doing,  ami  it  was 
desired  also  to  have  the  conditions  as  like  as  possible 
to  those  usually  obtaining  in  pnictice.  The  forms 
were  removed  three  days  after  casting,  and  the  con- 
crete was  not  allowed  to  dry  for  six  weeks. 

'/'csix  of  lii'fiiiis.  -In  testing  the  12  in.  by  8  in. 
beams  the  supports  were  7  ft.  6  in.  ajiart;  the  loail 
was  applied  at  two  points  3  ft.  6  in.  centre  to  centre 
in  the  method  usually  adopted.  Table  II  shows 
the  result  of  the  preliminary  tests. 

T.Uii.K  11. — Tests  of  Keiiiforeed  Beams, 
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Tests  of  Posts. — In  making  the  jiosts  for  these 
preliminary  exi>eriinents,  only  one  rod  was  used  for 
reinforcement  ill  each  case,  and  the  rods  were  only 
7  ft.  8  in  long,  thus  leaving  2  in  of  concrete  at  each 
end,  so  that  the  rod  did  not  come  in  contact  nith 
the  crushing  plate  of  the  machine.  The  only  reason 
for  reinfmcing  the  posts  is   to  make   them   portable. 
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as  it  was  consiilereil  tliat  the  crnsliiiif;  strength  of 
the  concrete  woukl  be  ample  for  its  worU,  proviilcfl 
that  it  could  be  (leveloped.  It  was  anticipateil  that 
economic  reasons  wonKi  prevent  the  use  of  spii-ally 
reinforced  concrete  colnnnis  of  such  small  dimensions. 
As  wa-s  expected,  the  sipiare  columns  s,'ave  better 
results  per  square  in.  than  the  rouml  columns.  Table 
111.  shows  the  results  of  tests  on  the  lirst  set  of 
]iosts  made.  The  results  show,  however,  that  there 
is  no  ditticulty  in  making'.  sturiuL,',  and  transporting; 
suitable  beams  and  posts  of  concrete  whose  propor- 
tions are  eveii  as  poor  in  cement  as  1  :  'J  •  .">. 

TaI!I.e  III.  —  Compression  Tests  on  Si[uare  and 
Round  Posts,  Concrete  Plain  and  Reinforced,  S  ft. 
hong.     Aj;e  of  Concrete  (I  ri:.")) -2  Months. 
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The  cost  of  the>e  members,  when  ca-t  in  steel 
moulds  anil  with  the  simple  reinforcemeat  ile«crilieil, 
can  he  readily  determined,  according  to  local  con- 
ditions. The  [losts,  beinj;  cast  vertical,  needed 
hardly  any  ramming',  ami  from  their  moderate 
hei>;ht  presented  no  difficulties.  l!oth  props  ami 
beams  were  easily  handled,  the  beams  weighing 
about  ion  111.  per  line.il  foot. 

The  considerable  increase  in  strength  with  age  up 
to  12  months,  should  be  very  valuable  in  the  case  of 
mining  MorU.  Owing  to  gradual  settlement,  the 
.oad  on  the  head  ami  side  trees  in  the  headings  is 
often  found  to  increase  with  time.  Hut  when  gieat 
pressures  aie  expected,  the  only  satisfactory  method 
of  resisting  them  is  by  a  complete  ^licll.  in  which  the 
invert  supports  the  side  walls.  Here  then,  are  the 
real  opportunities  for  the  engineer  in  reinforced  con- 
crete work  It  is  necessary  to  arrange  for  this  work 
at  the  beginning,  bec.-inse  it  would  be  found  very 
dillicalt  to  replace  limber  work  willi  a  reinforced 
concrete  arch,  which  itself  would  nceil  to  be  su|ipor- 
ted  on  centres  for  a  considerable  time. 

At  Ha;;geridge  the  |iit  liottoui,  whose  height  is 
HO  ft.  ami  about  one-thiid  mile  below  the  surface,  is 
all  reinforced  work,  and  aUo  some  of  the  main  roads, 
hut  though  reinfoiced  the  concrete  is  itself  very 
thick,  anil  it  will  be  seen  in  many  cases  when  rein- 
forced work  is  uniler^rounil  that  little  conlidence 
.seems  to  have  been  placed  in  the  reinforcement. 
Kxcept  on  the  Cmitinent  it  is  only  in  a  few  isolated 
i'a,ses  where  sections  reinfor.eil  with  steel  are  maile 
lighter  than  would  be  safe  with  cement  mily.  In 
arch  work  designed  for  coni|)ressi()n  only,  like  the 
(uiginal  arches  on  the  Monier  system,  we  have  a 
method  of  construction  loo  little  used.  I  would 
remind  mining  engineers  of  the  tests  of  one 
of  the  lirst  Mmiier  arch's  built  in  ISiUl.  The  test 
arch  was  :i2S  ft.  span,  with  a  rise  of  only  3'2S  ft., 
tlie  width  being  \'A  ft.  The  depth  at  the  crown  was 
H  in.  The  reinforcement  was  iron  wire  039  in.  ami 
0"2S  in.  dia.  placed  3  in.  centre  to  centre,  and  2  in. 
from  the  surtit.  The  following  tests  were  applied  :  — 
A  liK^oniotive  weighing  40  tons  was  placed  at  the 
crown,  then  it  was  run  oil'  ami  a  locomotive  of  .53 
tons  weight  was  run  over  half  the  arch.  Havini; 
stood  these   loads  successfully,  a  dead   load   of   110 


tons  wivs  piled  on  the  half  span,  the  load  being  about 
1,000  lb.  per  s(j.  ft.,  ami  the  detiection  at  the  centre 
oidy  0  12  in.  When  the  load  on  the  half  span  was 
iiu'reased  to  2,000  per  sq.  ft  ,  the  arch  failed,  but  by 
the  abutments  yielding.  These  tests  show  what  a 
well  designed  arch  of  reinforced  concrete  will 
stand."  —  PrOK.  S.  M.  Di.KOX.  hmt  (Did  Cu/il  Tmdrx 
lirx-icr,  April  4,  1913,  p.  521.     (\.  K.) 


Ti! ANsy.v.vL Tin  Dei'0.sits.—"  Since  the  discovery, 
some  six  years  ago,  of  casserite  in  commercial 
qiianlities  in  the  Central  IJushveld  area,  numerous 
artii'les  have  been  wfitten  on  these  de|iosits,  the 
latest  being  tho.se  in  the  South  African  Minint/ 
Joiirnfil  of  Dec,  14  and  21,  and  ,Iari,  11. 

In  these  articles  it  has  been  assumed  that  these 
ile|iosi(s  of  casserite  have  originated  from  '  tin  bear- 
ing vapours,  and  gases,  which  have  risen  to  the  sur- 
face of  the  magma'  and  that  these  'tin  deposits 
favour  the  upper  granite  horizon.'  It  is  further 
argued  that,  as  the  deposits  of  casserite  have 
(uigimited  from  tin  l)earing  vapours  and  gases,  the 
known  occurrences  may  exteml  to  a  consiilerable 
depth,  'aileptli  equal  to  the  lowest  working  in  the 
Dolcoath  mine,'  al>o  that  as  the  tendency  of  tin- 
i)earing  vapours  and  gases  is  to  rise  to  the  surface  of 
the  magma  in  which  they  have  originated  .ami  to 
•  favour  the  upper  granite  horizi>ns,'  the  claims  that 
have  been  pegged  on  the  lowest  horizons  are  in  'a 
presum;ibly  unfavourable  situation.'  The  views 
expressed  in  the  said  articles  are  calculated  to  rai.se 
the  hopes  of  the  owners  of  claims  on  the  up[ier 
granite  horizons  and  to  dani|ien  the  enthusiasm  of 
those  on  the  lowest  horizons. 

The  low  lyin.i;'  i;round  forms  by  far  the  greatest 
portion  of  the  Central  Bushveld  area,  and  it  is 
fortunate,  therefore,  from  an  economic  point  that 
the  data  obtained  from  actual  mining  give  no 
eviilence  whatever  to  support  the  theory  that  these 
deposits  (uiginated  from  tin-bearing  vapours  and 
gases. 

.About  four  years  ago  I  lirsl  visited  the  Central 
Hushveld,  but  at  that  time  suttii-ient  mining  work 
had  not  been  done  to  enable  anyone  to  express  a 
delinite  opinion  as  to  the  nature  of  the  tin  occur- 
rence, and  the  probahilit.y  of  its  continuance  in 
depth.  It  apjjeared  to  be  a  secondary  enrichment 
occupying  lissures  or  fractures  of  limited  depth,  but 
none  (if  the  lissures  had  .-it  that  time  been  '  Inittnmed' ; 
and,  therefore,  altliou.uh  a  careful  examination  of 
the  mineral,  cou[iled  with  other  (d)>er\alions, 
warranted  the  opinion  that  the  occurrence  wa.s  a 
secondary  enrichment,  it  was  not  possible  to  express 
a  definite  statement  as  to  the  depth  to  which  these 
fractvires  wouhl  extend. 

I  have  recently  re-visited  tlie  region,  ami  lind  that 
in  the  Potgielersrnst  di-trict  in  the  northeast  and 
also  in  the  \\  armbatlis  district  in  the  southwest,  the 
greater  number  of  lissures  have  ceased  to  exist,  and 
that  the  remaining  ones  show  unmistakeable  signs 
of  disappearing.  For  obvious  reas(uis  it  is  inadvis- 
able to  give  the  names  of  parlicul.-ir  mines. 

.-\  careful  observation  faileil  to  lind  any  cvidemre 
that  the  jiipes  or  Hssures  were  mineralised  by  •  tin- 
bearing  vapimrs  and  .gases,'  and  I  hat  the  source  or 
'  parent  body  '  is  somewhere  below  the  deepest  work- 
ing. There  is,  however,  evidence  that  the  so  called 
'  pipes  '  or  lissures  are  fractures  caused  by  mechanical 
stress  or  strain,  and  that  their  cassiterite  contents 
are  derive<l  from  the  erosion  or  ilenudation  of 
f(U'meil.y  overlying  rocks  containing  cassiterite.  In 
other  words,  the  rich  cassiterite  found  in  the-e  pipes 
and  lissures  is  a  secondary  mineral  derived  from   the 
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erosioii  of  loi-Us   tljat   foiiiieily   overlay   tlie   iiie;eiit 
siirfiicK  in  i-()iisicleial>le  tliickiiess. 

There  is  evidence  of  fjreal  erosion  in  blie  Central 
Buslivelil  area,  and  eareful  oliservation  points  to  the 
coneliision  that,  althou;,'h  particular  zu)ies  of  fracture 
:»ay  not  have  a  f^reat  extent,  either  laterally  or  in 
depth,  yet  there  are  other  /ones  of  fracture  in  the 
area  yet  to  he  discovered,  anil  that  in  ct)nsei|uence 
of  the  immense  thidciiess  of  the  formerly  overlyinj; 
rocks,  which  contained  cassiterite,  these  yet-to-he 
iliscovi^rcd  zotics  of  fracture  will  he  as  rich  in  cassite- 
rite, as  those  alreaily  found  :  also  that  the  particular 
class  of  rock  in  which  these  fractures  exist  has  no 
hearing  on  the  economic  value  of  the  deposits  :  in 
oilier  wor<ls,  these  cassileiite  hearinj;  fractures  may 
occur  in  reil  {jraiMte  as  at  Zaaiplaats  or  in  (piartzite 
as  at  Kooiheri;',  anil  that  they  are  as  iikeiy  to  he 
found  on  the  lowest  horizon  as  on  the  hifjiiesl  '" — 
<;.  II.  lil.KXKINSor,  Miiiiii,!  M,ir,,r:iiir.  May  I'JIS, 
p.  37(1.     (A.   n.) 


.All!  Hl.AsTs  T.N  Ini)|.\n  MiNiv^. — "  Pausiii;^  to  con- 
sider aiiothei' aspi'ct  of  the  Kotar  lield  which  is  be- 
cominji' of  more  than  local  interest,  we  linil  that  air 
Vdasts  were  expei'ienced  with  iiicieasing  .severity 
during;  the  yeai'. 

Of  HS  lives  lost  in  I  he  gold  miiiHs,  41  were  due  to 
ai-cidents  caused  hy  air  hlasis.  The  Champion  Keef 
was  mainly  effected,  no  less  than  4'lti  air  Vdasts  heinj; 
reported  during  the  year,  one  of  which  killed  no  less 
then  21  miners.  Largely  as  a  consei|uence  of  tliese 
|)henomiMia,  (he  death  rate  underground  showed  an 
increase  from  .SS4  pei  1,(1(10  in  iillil  to  .5  (19  per  1,(I(I0 
in  lilll.  .\  seismological  olisei  vatory  has  now  lieen 
elected,  and  ohscivations  t.ikeii  over  a  considei-alile 
jieriod  hy  Mr.  II.  .M.  A  Cooke,  of  the  lialaghat 
ImjIiI  Mining  Company.  While  it  is  too  early  yet  to 
express  any  delinite  opinions  of  the  re.sults,' some 
definite  lessons  have  heen  learned.  The  seismogia|di 
distinguishes  ideally  heiween  air  blasts  and  eaith- 
ipiakes,  and  indicates  that  the  damage  is  not  in  pro- 
|iortion  to  the  amoiinl  of  earth  niovenient,  but  of 
lie-  rapidity  of  the  vibiation,  as  the  earllii|Uakes 
iiliserveil  have  shown  much  greater  movements  of  the 
Linninil  than  any  air  lihists  hut  without  causing  any 
damage.  'I'lie  results  obtained  seem  to  prove  that 
the  riadis  are  conlinmilly  breaking  or  sna]iping 
locally  o\\  ing  to  the  stale  of  strain  in  which  they  are 
held  heiiig  continually  altered  owing  to  the  ui'ider- 
gronnd  excavations.  It  a|i|jears  iliat  many  more 
air  blasts  occur  than  are  of  siUhcient  magnitude  to 
be  fell.  Thus  for  Oclolier,  November  and  Decemhcr 
Kill,  ."i.(l!l2  shocks  were  ivcorded  hy  the  seisniograidi, 
but  only  47  wi>re  noticed  liy  those  working  in  the 
locality."  I.dnilun  Minunf  .Inuiiiiil,  Apiil  ."),  Ifil.'f 
p.  3l'«.     {.\.    K.)  ■ 


KCOMI.MK  I'll  I  lllli\l'\  IX  .Ml.MNO.— '■  III  the 
development  of  soft  oic  mines  it  is  usual  to  raise  for 
the  opening  up  of  siili-levels,  such  raises  very  often 
being  kept  in  the  ore  and  allowed  to  follow  the  dip 
of  the  footwall,  the  argument  being  advanced  that 
the  ore  coming  from  the  raise  pays  for  the  labour  of 
putting  it  up.  This  theory  woiks  all  right  foi  the 
actual  work  of  raising,  hut  if  it  is  intended  to  drop 
ore  through  the  raise  it  should  be  at  least  (id  from 
horizontal  to  allow  a  good  full  for  the  ore.  otherwise 
the  cost  of  keeping  the  raise  from  blocking  nji  with 
ore,  heeanse  it  is  too  flat,  anil  the  necessary  delay 
to  trammers,  etc.,  will  more  than  olVset  the  cheap 
••ovt  of  putting  the  raise  up  :  the  idea  being  that  for 
.ill  raises  that  are  to  he  used  for  oie  chutes,  the 
nearer    vertical    they    aie,   the  cheaper   ore    can    be 


handled  through  them,  and  it  will  often  pay  to 
drift  into,  and  raise  through  a  few  feet  of  footwall, 
so  as  to  get  raises  at  a  convenient  angle.  A  rock 
raise  lieing  safer  from  caving  will  have  a  longer  life 
than  one  in  soft  ore,  and  covering  a  long  .period  will 
ultinnitely  be  cheaper.  Where  r.ii.ses  are  flat  you 
can  usually  see  one  or  more  men  clearing  the  chute 
with  trammers  waiting  on  them. 

A  clean  ditch,  or  water  drain,  alongside  of  all 
tramways  will  facilitate  tramming,  al.so  mining,  for 
if  the  miners  get  their  feet  wet  going  to  work  In  the 
mornings  they  feel  the  ellects  of  it,  and  are  not  In  as 
good  working  condition  as  they  would  be  if  theirfeet 
were   dry    and   comfortable  ;   while   niud   and   water 

flowing  over  the  rails   makes  trai ing  very   nincli 

harder,  and  coirseijuently  more  costly. 

Safety  a|)j)liaiices  also  have  ,a  hearing  on  the 
ultimate  profit  of  a  mine,  for  personal  injury  damage 
suits,  and  litiijatioii  u-ually  resnltin.u:  therefrom  can 
often  be  avoiiled  hy  such  expedients  as  a  fence 
around  all  raises,  open  stnpes,  sumps,  etc.,  and  gates 
around  the  shaft  of  each  level,  or  travelling  roads  ; 
such  gates  swinging  away  from  shaft  to  open.  The 
necessary  lumljer  and  labour  to  build  sucli  protect- 
ing fences  and  gates  would  cost  very  little  and  should 
be  in  plai'e  wherever  a  mail  is  liable  to  stiimhle  in 
the  dark,  or  through  careles.sness. 

Kleetric  repeat  hells  that  ring  at  every  station, 
landing,  and  in  the  engine  house  at  the  same  time, 
cost  very  little  more  than  hells  of  other  kinds,  and  a 
slee|i.v  cage  or  skip  tender  will  hear  what  bells  he 
rings  at  the  time  he  is  linging  them  ;  the  seii.se  of 
hearing  ,eiiardin,n  against  the  ,sen.se  of  touch,  he 
immediately  detects  either  a  .iiistake  in  touch  or  a 
faulty  circuit ;  and  where  these  repeat  hells  are  in- 
stalled the  person  ringing  the  signal  gels  into  the 
haliit  of  counting  what  lie  hears,  and  not  what  he 
feels  when  he  presses  the  button.  The  landers  would 
also  hear  what  bells  were  rung  and  would  duni)i  the 
ore  on  the  correct  stockpiles,  thus  avoiding  the 
mixing  of  ores. 

Wherever  chairs  are  n.sed  for  skip  or  cage  to  rest 
on,  a  signal  system  such  as  the  one  used  in  the  Dol- 
ciiatli  tin  mine,  (,'amhorne.  t!ornwall,  would  save 
money  by  preventing  accidents.  When  hoisting  from 
more  than  one  level  in  the  same  shaft  skip  tenders 
sometimes  ring  down  the  skip  forgetting  to  draw 
back  the  chairs  and  clear  the  shaft,  the  result  is 
usually  a  damaged  skip,  broken  chairs,  and  some- 
times worse  accidents.  To  prevent  this  kind  of 
tiling  the  Dolcoalli  [leople  made  an  electrical  circuit, 
connecting  all  chairs  with  a  set  of  numhers  repre.sent- 
ing  liie  chairs  in  front  of  tlie  hoisting  engineer; 
tln-se  numhers  indicating  the  chairs  and  the  levels  at 
which  the  chair.s  were  installed.  All  numbers  being 
ill  duplicate  in  a  glass  box.  Whenever  a  chair  was 
thrown  in  the  circuit  was  changed,  one  number 
representing  the  chair  burned  a  red  li,elit  :  tlie  other 
if  the  other  side  of  shaft  was  clear,  a  wdiite  li,ght  :  if 
1)1)1  li  chairs  were  in  at  one  level,  both  lights  were 
red  ;  all  other  lights  burning  white.  By  this  means 
the  hoisting  engineer  always  knew  what  eh:i.ir  or 
chairs  were  in,  for  the  red  light  remained  burning  as 
long  .as  the  idiair  was  across  the  shaft.  If  a  skip 
tender  rang  a  skip  to  a  lower  level  without  drawing 
the  chair,  the  engineer  simply  telephoned  the  level, 
had  the  shaft  cleared,  lowered  the  skip,  etc.  ;  the 
same  thing  ap]ilied  if  a  chair  was  thrown  in  while 
the  skip  was  below  it.  The  engineer  always  knew 
if  the  shaft  was  clear  or  not,  and  liis  indicator  showed 
him  where  his  skip  and  cages  were. 

Economy  in  the  use  of  supplies  also  is  a  big  item. 
Take  the  case  of  the  common  nails  ;  every  mine  uses 
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■(.liKiii,  nsuiiUy  (iOil  nails.  In  more  tlian  half  the 
cases  a  -llld  oi  .")  in.  nails  can  he  used  with  as  yood 
results  as  a  fi(kl,  or  6. in  nails.  In  a  100  11).  ke-i  of 
HI.!  nails  there  are  apiiroxiniately  1,800  nails,  while 
in  a  Kill  111.  kej;"  of  611(1  nails  ihe're  are  ahoul  1,1(10, 
heiiig  a  dillerenoe  of  700  nails  in  one  keg,  or  nail  for 
n.iil,  a  saving  of  39  lb.  at  0021  ets.  per  pound  in 
favour  of  the  5  in.  nail  ;  this  working  out  to  abont  82 
ets.  on  ;i  single  keg  is  only  a  small  item,  yet  it  is  a 
small  mine  that  does  not  use  10  kegs  of  nails  a  n.ontli : 
that  ei|U.ils  .SS'iO  per  month  saveil  on  a  single  item. 
.And  for  most  pra<-ti<*al  purjinses  artmnd  a  mine  a  •")  in. 
nail  is  as  gooci  as  .i  G  in.  Miners  are  sometimes  care- 
less with  nails,  often  laying  a  few  handfulls  heside 
the  tinihers  until  the  next  shift  :  these  either  being 
scattered  with  the  blast  or  buried  with  the  dirt,  and 
never  nseil. 

I'ossibly  (he  hugest  sinule  item  in  the  matter  of 
uiiiliMgrunnd  supplies  is  powder.  There  are  a  lot  of 
unskilled  nuneis  who  have  a  theory  that  for  every 
loo!  of  hole  (hilled  there  should  be  a  stick  of  powder  : 
they  follow  this  theory  irrespective  of  the  percentage 
of  powder  used  :  or  the  nature  of  the  ground  they 
u^e  It  in  :  or  the  amount  of  buiden  on  the  hole  they 
ar- charging  :  and  adding  one  stick  more  for  luck, 
or  foi' good  measure.  Where  this  class  of  miner  is 
employed  i|uite  a  little  money  can  be  saved  by 
prtnidiu;;  them  with  powder  (if  a  lower  strength,  as 
fo!  inst.-ince  30  iu  place  of  40  Supposing  two 
miners  drill  li\efj  ft.  holes  per  shift,  or  a  total  of 
30  ft.,  giving  these  holes  one  stick  per  foot,  plus  one 
for  luck  in  each  hole,  they  use  S.")  slicks  of  powder. 
411  powder  is  apjiroximately  7/10  of  a  cent  per  pound 
dearer  than  30\.  In  a  .>0  lb.  bo.^  of  powder  there 
ar"  nsnally  from  53  to  .5(1  sticks,  or  powder  weighs 
nearly  1  lb.  pei  stick.  For  purposes  of  arriving  at 
the  actual  saving,  say  the  35  slicks  used  weighed 
30  lb.,  by  substituting  30°:  powder  in  jdace  of  40% 
there  would  be  a  saving  of  30  times  0007,  or  21  cts. 
Thus  by  using  a  powder  of  10%  less  strength  a  saving 
for  each  mirier  ot  ](l^^  cts.  per  day  could  he  etl'ected. 
Tills  only  applies  to  such  miners  as  are  nnable  to 
Use  jud(,;nient  in  the  amount  of  powder  necessary  to 
oiilain  the  best  results.  Also  by  charging  their 
hides  to  th(!  best  advantage  the  dirt  would  not  be 
scattered  over  the  drift  or  slope  so  much,  thus  mak- 
ing it  easier  to  clean  up.  and  by  apportioning  the 
strength  of  the  powiler  to  the  work  it  must  perform, 
h'ss  timber  would  be  lilasted  out,  thus  saving  time 
aii'l  money  in  replacing  timbers. 

One  of  the  most  persistent  and  costly  leaks  in 
operation  of  a  mining  plant,  and  one  that  very  often 
is  enlirely  ignored  or  (iverlo(ike(l  is  the  loss  of 
lubricaling  oil  throuuli  becoming  lilled  with  grit  or 
dirt  in  passing  ihidugh  bearings;  less  th;ui  40  of 
the  oil  becoming  worn  <nil.  the  rest  dripping  through. 
-An  oil  liltcr  for  ]inrifvinir  yritty  or  dirty  oil.  with  a 
daily  liltcriiig  capacity  of  20  gal.  oidy  cost  about  •^30. 
ami  will  save  from  iiO  to  SO  of  all  oil  liltered. 
Fiiiuring  on  a  medium  piiced  engine  oil,  at  say 
llj  cts.  per  nal..  using  Id  gal.  per  24  hr..  with  a  .'iO% 
recovery,  there  w  (luld  be  a  .saving  of  5  gal.  at  60  ets. 
or  SO  cts.  for  each  24  hr.  the  lilter  was  in  use.  Ten 
gallons  of  oil  per  24  hr.  is  a  very  snuill  amount  to 
liiiure  on,  most  ndnes  using  more  than  this 

Candles  cost  approximately  a  cent  each,  and 
miners  ofien  leave  candles  in  their  boots  or  clothes 
in  th(!  dry,  the  beat  of  the  dry  (change  liousej  melt- 
ing the  candles,  notliing  being  left  but  the  wick. 
.S(mie  mines  allow  their  candles  to  run  short  once  or 
twice  a  month,  and  instead  of  the  usual  four,  the 
miners  are  handed  two  candles  each  :  they  somehow 
manage  to  put  in  a   good   shift's  work,   and  inciden- 


tally the  mining  company  is  2  cts.  ahead  for  every 
man  underground  in  the  mine.  By  this  means 
waste  candles  are  used  up,  and  instead  of  sufi'ering 
a  loss  the  company  gets  the  henelil  of  all  candles 
paid  for. 

In  the  use  of  carbide  lam]is  it  is  better  to  hll  the 
holder,  or  container,  only  one-third  full,  than  half  or 
two  thirds  full  ;  being  one-third  full  allows  room  for 
expansion  as  the  water  drips  on  the  carbide,  and 
unless  this  is  done,  when  the  carbide  holder  is 
cleaned  for  relilling  purposes,  a  small  amount  of  g(»d 
carbide  is  thrown  away.  If  this  is  emptied  on  the 
drift  bottom  where  there  is  moisture,  the  result  is  a 
gas  for  the  miners  to  breathe,  which  is  very  often 
the  case. 

In  the  matter  of  ei|uipmeut  for  drilling  purposes, 
money  can  often  be  saved  by  purchasing  small  drills, 
instead  of  the  large  3011  lb  machines  so  commonly 
used  :  the  small  diill  will  put  holes  of  .")  ft.  to  6  ft. 
in  moderately  hard  material  just  as  (|uickly  as  the 
larger  machine  :  there  being  no  tiuie  lost  in  rigging 
up,  one  man  being  used  with  a  small  machine  na 
compared  with  two  on  a  larger  machine  :  less  air 
being  used  because  a  smaller  hole  is  being  drilled, 
and  with  a  very  much  lower  initial  cost  for  the 
machine.  In  softer  material  where  hand  drills  are 
used,  or  wlieie  auger  and  jumper  drilling  is  done; 
.tgoiid  latchet  minin;;  drill  will  save  money  by  doing 
the  work  faster.  Some  makers  of  ratchet  drills 
claim  their  machines  will  drill  a  6  ft.  hole  in  -l.")  min., 
and  with  only  one  man  to  ojierate,  or  they  w  ill  drill 
4.')ft.iier  shift;  the  cost  of  such  a  machine  being 
approximately  -^"^O.  In  mines  that  are  furnished 
with  power  drills  there  is  often  a  shoit  crosscut,  or  a 
seam  of  hard  pan  to  be  put  througli  where  there  are 
no  pipe  line  connections.  In  such  places  a  ratchet 
machine  would  pay  for  itself,  rather  than  a  power 
drill  that  would  necessitate  the  laying  of  air  lines, 
making  connections,  etc. 

Another  idea  that  makes  for  etticiency  is  the  co- 
operation or  good  will  of  the  employees.  In  any 
business  the  good  will  of  the  employees  is  an  asset ; 
this  is  especially  true  of  underground  mining,  where 
the  men  work  in  isolated  places  in  twos  or  fours, 
supervision  cannot  be  constant  as  could  be  the  case 
in  factories  or  fo.indaries  ;  conse(iuently  should  they 
be  inclined  to  loaf  they  can  more  readily  tind 
opportunities  to  do  so  :  or  as  is  more  often  the  case 
a  competent  miner  will  make  a  fair  showing  with 
very  nnich  less  elVort  than  an  unskilled  miner,  but 
will  seldom  reach  his  maximum  output  because  he 
feels  that  a  set  wage  is  all  that  be  will  be  allowed  to 
make.  This  met  bod  of  rciisoning  is  often  carried  out 
in  actual  working  and  limits  the  output  to  the  maxi- 
mum of  the  second  rate  miner.  To  ohtain  the  good 
will  of  the  miner  in  this  respect  it  will  pay  to  give 
the  men  a  genuine  bona-lide  contract,  say  if  an 
average  cost  for  the  three  or  six  months  |ireceding 
showed  that  the  actual  breaking  of  rock,  (ir  mining 
of  ore,  was  20  cts.  per  Ion.  the  men  earning  S2-S0 
per  day  set  a  three  months'  contract  at  b"!  et''.  per 
ton  .and  explain  to  the  men  thai  the  more  they  can 
earn  for  the;nselvcs  the  more  they  earn  for  the  com- 
pany. The  competent  miners  will  gradually  let 
themselves  out  :  probably  the  llrst  month  instead  of 
the  usual  .S2S0,  they  will  make  .s:3-40  or  .•<3-."iO.  and 
as  they  gain  conlidencc  their  rate  of  pay  will  in- 
crease :  in  this  way  the  company  gets  the  best  the 
men  can  do  ;  gets  the  ore  mined  cheaper;  the  pay- 
rolls will  be  larger;  bnt  the  cost  per  ton  will  be 
lower.  Incidentally  the  second-rate  miner  will  im- 
prove in  ability  because  lie  will  know  with  a  jireater 
ability     there     will     come     gieater    earnings  ;    the 
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engineers,  landers,  topnien,  etc.,  will  liave  to  njeet 
tlie  pace  set  by  the  men  underground,  and  will  l)e 
doiufi  more  work  for  the  same  Ma>;e.  Better  con- 
ditions will  prevail  as  soon  as  the  workmen  feel  that 
their  interest  is  identical  with  the  interest  of  their 
employers. ■■ — \V.  .1.  C'ROCKKR,  Miniiui  riiid  Englnccr- 
iii;i  World,  April  I!),  191.3,  p.  765.      (A.  K.) 


"LiKK"  Kactoi;  i.\  Mi.ni:  V.\i-uati().\s  ~"  It  has 
heen  authoritatively  remarked  that  the  ditterence 
between  the  boom  and  slump  values  of  mining  shares 
dejiends  largely  upon  the  rate  of  interest  assumed 
for  \alnation  purposes.  The  extremes  in  mining 
ventures  are  probably  6  and  10  -,  though  indivi- 
<lual  mining  conditions  would  reiiuire  to  be  very 
good  and  money  veiy  cheap  to  admit  the  minimum 
stated,  and  T'i  to  I0'„,  no  donbt  represent  more 
general  limits  of  \ariation.  Nowadays,  with  so 
many  investment.s  yielding  a  safe  4-].%  or  5%,  with  an 
inlinjtesimal  risk  of  any  severe  I'apital  depreciation, 
speculative  investois  -for  in  mining  the  adjective 
must  be  ap[ilieJ — in  shares  of  mining  companies 
natnr.illy  ask  for  a  higher  yield  tliMu  Hoidd  have 
sa'islicd  them  a  few  years  baidi.  TOe  untoward 
exjieriencesof  certain  of  the  Kami  leading  mines,  such 
as  the  Main  Kcef  West,  the  Kast  Hand  Proprietary, 
the  Wit  Deep  and  the  New  Kleinfontein,  in  which 
capital  depreciation  has  been  very  disi'omforting, 
con-lilnte  another  factor  tending  to  advance  the  rate 
of  retnrn  dem.nulcd  by  peiipic  who  put  their  nionev 
into  mines.  At  the  present  moment,  it  is  imt  unusmil 
to  value  liand  shares  on  the  basis  of  a  clear  10%. 
How  docs  tiie  dilierence  between  7%  and  10%,  all'ect 
the  prii'e  of  a  share?  The  disconnteil  value  of  a 
mining  share  jiaying  lOs.  a  year  for  a  life  of  IS  years 
is  just  over  £5  on  the  7',-  tables,  but  on  the  10'"- 
tables  it  is  oidy  worth  S2s.  This  dilierence  in  the 
valuation  basi.-^  assumed  tnay  lead  to  an  ;ij)pi'eciation 
of  '25%  in  the  price  of  a  .share. 

Amortuntid}!  (Irrr  Viand. '/O  Years. — In  mines  hav- 
ing long  lives,  the  anu)rtisallon  factor  is  compara- 
tively small  ;  the  o[)eration  of  cinnpoun<l  interest  is 
such  that  the  annmnt  reii«ired  to  be  set  aside  each 
year  to  replace  capital  decreases  very  sharply  after 
20  years.  On  the  4.\%  tables  7jd.  a  year  is  required 
to  accumulate  a  sovereign  at  the  eml  of  20  years,  hut 
if  the  perioil  be  30  years  the  amount  is  less  than  4d. 
Our  view  is  that  with  durations  of  over  l.'i  years 
(amortisation  is  then  about  Is.  in  the  i!  per  annum), 
it  is  fairly  safe  to  relegate  ann)rtisation  to  a  secon- 
dary position,  as  it  is  impossible  accurately  to  gauge 
other  factors  of  favourable  or  ailverse  tendeiu'y. 

A  Slinrf  '  JA/r'  tiiid  fi  Mrn-i/  Onr '. — ll  is  not  in- 
frequent to  hear  people  justify  the  high  price  for  a 
miidng  share  by  referring  to  the  long  '  life  '  before 
the  property.  Hut,  from  a  ma'hematical  viewpoint, 
a  short  life  and  a  merry  one  is  the  thing.  Keckon- 
ing  disc(nint  at  .S%.  a  mining  share  lias  to  have  a 
'  life' of  2."  years  to  possess  a  present  value  ilouble 
that  of  the  sha.re  ot  a  mine  ^\ith  seven  years"  assured 
duration.  The  -hares  of  a  mine  ]iaying  3s.  a  year 
and  with  a  life  of  13  years,  ami  on  a  10%  liasis  worth 
21s.  4d.,  increase  the  life  a  couple  of  years,  and  the 
jiresent  value  is  advanced  only  Is.  tid.,  increase  it  to 
20  years,  and  the  price  justilied  is  no  betterthan  2.)s. 
(id.  In  other  wonls,  if  the  life  be  increased  .")0%  from 
the  base  ]ieriod  named,  the  v.iluc  of  the  shares  is 
enhanced  only  20'  . 

Stnfdl  htcrrnsc  lit  Prrsnit  I'ffltw  fffft:r?.'t  Vrar-s. — 
As  the  length,  of  years  increases,  the  enliancenient  of 
present  value  becomes  markedly  slower.  Whether 
r!5  years  or  25  years  makes  little  diU'erence  on  the 
10%  tabic,  and  an  extension  from  30  to  .io  years  only 


justilies  the  advance  in  share   fiuotation  by   half  a 
year's  purchase  1 

Tii/iicdt  Iii.stanrcH. — The  table  annexed  show.-  the 
value  of  a  mining  share  paying  .js.  a  year,  discount- 
ing ,[i   10     :  — 

Pre.-.nt 


Lite. 


10  years 
12  years 
I.")  years 
20  years 
2.")  years 
30  years 
3.")  years 
40  years 
4.")  years 
50  years 


30  9 

34  0 

38  0 

42  (i 

45  (i 

47  0 

48  3 

49  ti 
49  4 
49  7 


The  ditl'erenee  is  more  marked  il,  instead  of  taking 
a  clean  10%  discount  factor,  the  valuation  is  based  on 
a  6%  remunerative  and  3%  accumulative  as  assumed 
in  somerecent  valuations  hy  the  (Joveriunent  mining 
engineer,  or  7  ,  remunerative,  and  4%  on  the  sinking 
fund  investment,  as  may  be  preferreil  by  others  :^- 


10  years  ... 
15  years  ... 
20  year-  ... 
25  years . . 
30  years  .. 
35  years  ,. . 
4(  I  years  . . . 
50  years  ... 
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44  0 
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It  will  be  observed  that  the  share  of  a  mine  with  a 
life  of  20  years  is  worth  only  half  as  much  again  as 
the  same  divideinl  lasting  for  10  year.s.  .-\fler  20 
yeais,  live  years'  dividemls  of  5s.  are  worth  at  pre- 
sent only  os.,  or  .iis.  9d.  per  share,  according  to  Ihe 
valuation  selected.  'I'he  shares  of  a  niine  lasting  50 
and  paying  a  resnlar  5s.  a  year  are  worth  oidy  12s., 
Ill'  15-.  3d.  (according  to  the  lableon  which  tiie  cal- 
culation is  made)  more  than  if  the  life  were  oidy  25 
years.  Five  year.s'  dividends  after  40  years  are  worth 
little  more  than  five  nnmths'  |)ni('hase. 

The  general  conclusion  from  the  foregoing  is  that 
after  2o  years  or  so  the  '  life'  factor  does  not  greatly 
improve  the  present  value  of  .i  mining  share." — 
Aiixiratian  Mininq  Standard .  .March  27,  1913,  p.  258. 
(A.    K.) 


ri;iNcii'i>Ks  Of  Mink  V.\i.i".\l'li>x.  — "  .\Imio-i  all 
enterprise  is  based  on  valuation  of  some  kind.  Prac- 
tically all  transactions  in  mining  property,  whether 
in  stocks,  bonds,  or  actual  ownership,  are  based  on 
some  kind  of  an  appraisal,  ^'ou  c.uinot  buy  intel- 
ligently nor  sell  intelligently  until  you  know  how  to 
form  an  estimate  of  what  a  given  property  is  wcu'th 
to  you,  to  the  nniii  yon  are  dealing  with,  and  to  any- 
one else  who  might  be  brought  in. 

This  generalization  has  no  more  aiiplii'alimi  to 
niining  than  to  any  other  form  of  bu.sine.ss  ;  but  it; 
certainly  does  not  apply  to  mining  less  than  to  other 
fcu'ins  o!  business  1  tldnk  that  no  nnu'e  unfortunate 
idea  is  taught  to  young  ndniT:g  engineers  than  that 
they  are  to  consider  themselves  merely  a-  profes- 
sional men,  like  doctors  (h-  mitiisters.  I  \voul<l  not 
speak  of  this  if  such  an  idea  had  not  been  cultivated 
in  certain  (|uarters.  It  is  true  that  some  mining 
engineers  are  employed  to  do  technical  work  as  re- 
ferees  between    conllicting    interests.     Professional 
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lionesty  is,  of  course,  un  alisolnte  essential,  liul  llie 
luiiiesty  of  a  uilniiij;  eugiueei  is  llie  honesty  of  the 
business  ami  of  '-oninuin  sense.  It  is  not  in  the 
least  ilesii able  for  a  mining  engineer  to  avoid  liusi- 
ness  tiansai-lions  ;  on  the  contrary,  he  shoulil  go 
into  them  as  soon  as  possilile  and  study  the  sulijeet 
in  every  possilile  way.  I  do  not  see  how  any  man  | 
can  make  a  succes.s  of  mining  w  ho  does  not  rcali/e 
thai  it  is  A  strictly  I'ommercial  liusiness,  that  the 
only  result  to  he  sought  is  con;niercial  success,  that 
the  only  scientilic  and  technical  attainments  that  are 
worth  anything  are  those  which  contribute  to  com- 
mercial success.  Attainments  of  a  dillcrent  character 
are,  of  course,  worth  while  ;  but  they  are  vabiable  to 
a  mining  engineer  because  he  is  a  man  and  a  citizen, 
mit  I  ecause  he  is  a  mining  engineer.  They  would 
lie  ei|ually  valuable  in  every  kiml  of  profession. 
Success  in  business  is  measured  in  money.  Technical 
skill  is  ellicient  only  if  it  pays.  One  can  judge  of 
the  value  of  technical  excellence  only  if  he  is  jire- 
pareil  with  a  knowledge  of  what  constitutes  the 
money  value  of  the  results, 

rndoubtedly  this  \  iew  of  the  mining  business,  or 
profession,  has  been  gaining  ground  in  our  nniver- 
sitie^  and  technical  schools.  Formerly.  I  think, 
educatiim  was  considered  to  he  merely  a  training  in 
principles.  Technical  training  was  a  discipline  in 
the  science  of  action  (1  coin  the  expression),  an  ex- 
position of  the  principles  of  doing  things.  Whether 
it  was  worth  while,  in  dollars  and  cents,  to  do  a 
thing  was  to  be  found  out  later  in  actual  business. 
Now  I  think  it  is  recngnised  that,  while  making 
money  is  of  course  a  m.atter  <if  actual  occupation  in 
business,  there  are  certain  general  principles  under- 
lying the  value  of  things,  winch  are  well  worth  study. 
'i'his  is  the  study  of  political  economy,  which  is  cul- 
tivated in  all  our  universities.  The  nnning  engineer 
sooner  or  later  cinncs  into  i-,ontact  with  this  subject 
and  is  bound  to  lind  it  interesting  and  important.  I 
shall  try  now  toad\ance  a  few-  ideas  aliout  the  valua- 
tion of  mines,  which  I  think  are  basic  enough  to 
coMie  under  the  head  of  general  principles. 

The  lirst  thing  to  which  I  wish  to  draw  your 
attention  is  the  gener.il  subject  of  valuation.  What 
is  it  that  causes  a  price  to  be  tixed  for  commodities 
or  properties?  In  genera!,  there  are  two  methods  of 
lixing  prices  ;  one  is  the  empirical  method,  and  the 
otiier  the  constructive.  The  empirical  method  of 
lixing  prices  is  simply  to  obtain  a  record  of  facts — of 
transactions.  .V  man  will  assume  that  a  town  lot  is 
worth  .^lOO  because  he  tinds  that  people  have  bought 
and  sold  similar  lots  for  $100  ajiiece.  Nearly  all 
commodities  of  a  retail  natureare  vahied  in  that  way, 
and  it  is  perfectly  logical  that  tlicy  should  be, 
liecau.se  each  actual  transfer  is  a  bargain  betw  een  the 
buyer  and  the  seller,  theoretically  at  least.  The  man 
who  sells  for  a  certain  price  does  so  because  lie 
believes  he  can  do  it  profitably.  On  the  other  hand, 
the  man  who  buys  computes  in  the  same  way.  Con- 
.seqnently  wheat,  iron,  and  co[iper,  as  commoditie.s, 
are  valued  empirically  by  merely  a.scertaining  what 
sales  are  made  :  and  Ihict  nations  of  price  are  estah- 
lisheil  by  supply  and  dem.ind. 

The  cnnslrnctive  method  is  that  which  determines 
the  value  of  commodities  in  a  nmre  or  less  scientilic 
manner,  buihls  up  logically  an  estimate  of  what  it 
properly  should  be  worth.  This  naturally  applies  to 
properties  w  hich  are  dealt  in  only  occasionally,  for 
which  there  is  no  precedent  of  an  actual  sale  of  the 
et|uivalent  thing.  Yon  easily  see  that  mines  belong 
to  that  class  of  property. 

HaicUy  any  two  mimjs  are  exactly  alike  ;  therefore 
you  cannot  say  logically  that  because  one  mine  is 


worth  .•?l,Ollt».0tJO,  aiiotlicr  nunc  is  also  worth 
4=1,000,000  :  .-It  least  you  caiuiot  say  so  until  you  have 
gone  through  the  factors  which  gi\c  both  properties 
value,  ami  have  found  that  they  are  identical.  It  is 
to  those  factors  which  do  give  .alue  to  mines  that  I 
wish  to  call  your  attention  now.  I  have  always 
supposed,  and  I  think  that  nearly  all  miinng  engi- 
neers agree  with  me.  that  tlier'e  ai'e  three  oi-  four 
fundamental  factors  about  a  mining  proiierly  which 
determine  its  value.     These  are  : 

1.  The  average  cost  of  securing  the  prodtu'l  of  that 
mine. 

■2.  The  average  sale  price  of  the  product. 

S.   The  rate  of  production  of  the  mine. 

4.  The  time  for  which  the  output  can  be  main- 
taineil. 

1  ilo  not  intend  to  go  into  detail  as  to  any  of  these 
factors,  but  to  point  out  some  things  whicli  I  think 
are  worth  considering,  in  the  hope  that  later  you 
will  think  about  them  and  learn  the  details' for 
your-selves. 

In  regard  to  the  average  cost  :  In  the  case  of  going 
concerns,  I li;it  average  cost  can  be  obtained  emj)ir-i- 
cally  by  simple  refer'ence  to  the  books  ;  to  what  has 
actually  beendone  orr  the  property.  That  secnrs  and 
sounds  exceedingly  simple.  .\s  a  matter  of  fact  it  is 
not  easy.  I  made  the  mistake  of  once  thinking  that 
it  was.  I  bought  a  mine  in  Joplin,  Missouri,  to  he 
specilic,  on  a  record  of  its  working  cost  for  six 
months.  The  reason  I  did  not  go  further-  back  was 
that  older  records  were  not  to  he  had,  and  also 
because  during  this  particular  six  months  the  pro- 
perty had  reached  a  substantial  basis.  1  ligured  that 
concentrate  from  that  mine  could  be  produced  for 
about  $20  jier  totr,  and  I  also  estimateil  that  the  pro- 
perty shottld  pioiluce  so  much  ore,  and  that  the  price 
would  be  a  certain  tiguie.  It  happened  that  develop- 
ment proved  that  I  was  right  about  the  price  and, 
i|uantity  of  ore  on  the  property,  but  they  al.so  (iroved 
that  1  was  wr-ong  on  the  i[uestion  of  (tosts.  It  cost 
us  ncaily  75%  more  to  produce  concerrtr-ate  frorrr  that 
ore  than  the  record  of  the  property  showed.  Those 
were  times  when  we  produced  corrcentrate  for  .$15  per 
torr,  but  that  was  not  representative  of  the  whole 
period  of  working  the  mine.  1  think  you  will  lind 
to-d:iy  that  a  great  many  of  I  he  cost  statements  given 
out  by  difVerent  companies  for  fixing  the  value  of 
their  stocks  are  only  temporary  or  occasional  costs, 
and  will  not  staird  analysis. 

Then  theie  is  another  factor  in  which  people  de- 
ceive them.selves,  uncon.sciously,  but  in  the  simplest 
anil  most  obvious  way  irrraginable.  They  keep  on 
doing  it,  always  have  done  it,  and  I  suppose  always 
will  do  it.  That  is,  by  failing  to  see  the  relation 
between  expenditures  that  are  for  plant  and  those 
for  keeping  it  going.  In  keeping  books  it  is  very 
easy  to  say  that  tlie  cnrrstructiorr  of  a  building,  the 
remodeling  of  a  mine,  or  the  building  of  a  new  mill, 
is  soinethirrg  that  will  not  happen  again,  that  it 
belongs  to  the  property  and  not  to  the  operatioir  :  to 
a  certain  extent  that  is  true,  but  it  is  a  fact,  whicli 
I  have  verilieil  by  lookiirg  up  a  great  number  of 
mines,  that  the  so-called  ojieratirrg  (^osts  are  ordin- 
arily not  mor-e  than  tiO%  to  S0%  of  the  total  cost. 
Uirtil  a  mine  is  shu'  down,  there  is  always  some  ex- 
])cmliture  to  be  undertaken  which  a  bookkeeper  nray 
think  will  not  be  repeated,  that  it  belongs  to  the 
plant,  but  these  things  keep  occuri  ing  so  constantly 
that  one  who  is  liguring  on  costs  must  count  on 
them. 

Another  thing  I  believe  to  be  true  is  that  any 
estimate  of  cost,  or  valuatiim,  or  airything  relating 
to  the  future,  is  a  good  deal  of  a  guess.     One  who 


:<8 


Tim  Journal  of  2'Jte  Chemical,  Metallurgical  and  Mining  Society  of  .South  Africa        July  1913 


thinks  lie  i^aii  esliniiite  a  cost,  whether  of  a  going 
oont-erri  or  a  cmicern  to  lie  started,  to  a  fraction  of  a 
<-eiit.  or  to  any  lixcil  amount,  is  dimply  mistaken. 
All  you  lan  ilo  is  to  put  a  rouml  ligure  which  seems 
to  he  pretty  near  the  lacts.  On  certain  mines  the 
llucluations  of  price  in  less  than  a  year  corresponded 
to  an  e.\tension  in  the  life  of  those  mines  from  .3  or  6 
years  to  ."{5  or  40  years.  Here  again  I  am  dealing  in 
a  mi'i'-  approximation.  I  i-uppose  these  mines  pro- 
duce ahout.  -Jil  111.  of  copper  per  ton  :  therefore  to  get 
2(JI),<i(IO,iKll)  II).  of  copjier  per  year,  you  would  have  to 
mine  HI.UIlO.nOll  tons.  Therefore,  the  hgures  that  I 
actually  used  meant  that  I  believed  there  was 
i:5(),<iO(i,tMI0  tons  of  copper  ore  which  could  be  de- 
pended on.  That  is  an  enormous  amount  of  ore. 
Kigurcil  roughly,  that  would  mean  a  lode  of  solid 
ore  li\'e  miles  long  :  it  was  .-ictually  obtained  by  pro- 
jecting the  jiroduction  of  the  mines  and  the  develop- 
ment of  the  mines  far  helow  their  pre.sent  position. 
Now  if  I  had  to  estimate  on  lijc.  copper,  I  would 
have  had  to  ligure  on  40  year.s"  life,  or  1  would  have 
had  to  believe  that  there  were  -271  ,000,000  more 
tons  there  than  I  thought  1  was  justitieil  in  believing. 
(Jn  the  other  hand,  if  we  put  tiie  value  at  17'fC.,  ] 
should  have  had  to  figure  on  only  ,■50,000,000  or 
(iO.dOit.OOn  tons  of  ore.  Therefore,  1  any,  a.s  affecting 
the  v.-ilne  of  mines,  tlie  actual  lluctuations  of  price 
within  one  year  were  equ.al  to  an  uncertainty  in  the 
ore  ])rodiiction  in  those  mines  of  more  than  300.000,000 
tons.  .-\n  engineer  is  not  likely  to  make  a  mistake 
like  that  when  a  mine  is  .so  fully  developed  as  these 
Michigan  properties,  many  of  which  are  worked  to  a 
great  depth,  are  well  managed,  and  have  their  out- 
lines \ery  well  shown.  He  could,  however,  easily 
make  just  as  important  a  mistake  as  that  in  lignring 
on  his  average  price  of  copper. 

As  a  matter  of  fact,  I  do  not  think  the  14c.  price 
I  used  was  an  accurate  ligure.  1  believe  that  copper 
will  average  more  than  loc.  per  pound  talcing  into 
view  the  (levelopment  of  the  liusiness,  but  14c.  was 
as  far  as  I  (hniight  1  could  go.  I  do  know  that 
mines  have  been  \alued  within  the  last  live  years  on 
prices  estimated  all  the  way  from  1-c.  to  ;20c.  Just 
imagine  what  a  difference  that  makes  in  the  esti- 
mated value  of  those  mines.  1  know  a  very  impor- 
tant mine  in  Mexico,  the  organizers  of  which  helieved 
that  copjier  would  not  average  less  than  20c.  per 
pound.  I  know  of  mines,  on  the  other  hand,  that 
are  being  valued  on  an  exjiectation  of  12.U'.  per 
pounil. 

I  ran  against  the  same  ditticulty  with  another 
group  of  mines  during  that  same  Michigan  study. 
In  the  iron  mines  I  assumed  a  price  for  iron  whi-jh 
happ'Tiiid  to  he  almost  the  same  as  the  price 
for  the  year  1011,  which  was  a  dull  year  in  the 
iron  business.  In  this  case,  however,  the  price, 
insteail  of  going  up,  as  the  price  of  copper  did,  went 
down  about  .'lOc.  [ler  ton  the  next  year.  Now  the 
nnirgiu  of  prolit  tor  those  iron  mines  during  the 
]ieriod  that  I  ligured  on  was  just  about  81  per  ton,  so 
that  if  you  taki;  oIl'oOc.  per  ton  you  cut  the  prolitsin 
two.  Of  couise,  during'  all  this  last  year,  I  have 
been  exposed  to  a  yood  deal  of  criticism  by  the  iron 
miners,  becanse  they  say  I  assumed  a  wrong  price. 
While  it  may  have  been  wrong  for  the  year  1012,  1 
notii'e  that  prices  for  the  year  19IS  have  been  fixed 
lately  and  at  a  lijinre  very  clo.se  to  my  average,  in 
fact,  .almost  identical  with  it  if  certain  reductions  in 
freight  rates  be  considered. 

In  both  the  iron  and  copper  calculations,  I  have 
been  asked  a  great  many  questions  as  to  how  I 
arrived  at  the  prices  I  assumed.  Here  there  are  cer- 
tain evidences  which  can  he  used  as  guides,  and  are 


well  worth  studying.  One  general  fact  about  tlie 
prices  of  all  mining  products  is  that  they  vary  in 
cycles  or  in  waves,  irregularly  of  course.  If,  after  a 
period  of  high  prices,  you  lind  that  price.s  are  de- 
linitely  going  down  and  reach  a  new  level,  it  is 
pretty  safe  to  believe  that  the  lower  level  of  prices 
will  continue  several  years.  On  the  other  hand, 
after  a  ]ieriad  of  low  prices,  when  once  the  metal 
ri.ses  markedly,  it  is  pretty  safe  to  assume  that  it 
will  stay  at  a  higher  level  for  several  years.  Those 
rtuctuations  are  things  well  worth  studying.  It  is  a 
matter  on  which  you  cannot  at  once  form  opinions. 

The  valuation  of  a  mine,  while  in  the  long  run  it 
depends  on  the  average,  is  influenced  a  good  deal  hy 
the  present  price.  If  you  have  a  copper  mine  that  is 
going  to  last  ten  years,  and  you  expect  ISc.  I'opper 
for  three  years  out  of  tho.se  ten,  it  is  a  matter  of 
considerable  consequence  to  your  property  whether 
that  18c.  price  comes  during  the  first  three  years  or 
during  the  last  three  years  of  the  life  of  your  mine. 
If  it  comes  in  the  first  three  years  you  will  get  your 
profits  and  may  invest  them,  perhaps  in  other  direc- 
tions, arul  the  interest  on  that  money  for  the  follow- 
ing years  will  be  worth  a  great  deal  to  you.  1  must 
confess,  in  regard  to  the  question  of  prollts,  that  I 
was  wrong  when  I  wrote  "  Cost  of  Mining,'  in  laying 
too  much  stress  on  average  price.  I  now  believe  the 
public  is  right  when  it  puts  a  higher  value  on  pro- 
perties during  periods  of  high  prices  for  metals. 
That  is  merely  an  asset  tion  which  I  oiler  you  to  think 
about.  It  is  a  curious  thing,  which  any  one  can 
observe  by  watching  stock  quotations,  that  the 
[irices  of  mining  stocks  vary  almost  with  the  jirice  of 
the  metal  itself.  When  copper  metal  goes  down, 
copper  stocks  go  down.  I  always  used  to  think  that 
this  was  illogical,  hut  I  have  come  to  the  conclusion 
now  that  the  public,  whiidi  bases  its  valuations  on 
present  commercial  (umtlitious,  has  been  more  logical, 
on  the  whide,  than  the  mining  engineer. 

The  question  of  the  life  of  a  mine  is  not  to  lie 
overlooked  by  any  means.  In  many  cases  that  is 
the  most  vital  factor,  particularly  in  the  case  of  gold 
mines,  because  lluctuation  of  price  iloes  not  then 
enter  into  the  problem.  Take,  for  instance,  the 
Ooldlield  Con.solidated.  That  property  has  made  a 
spectacular  showing  in  diviiiends,  imt  it  has  alway.s 
been  recognised  tliat  its  life  was  uncertain  :  and, 
now,  in  spite  of  the  fact  that  for  two  years  it  haw 
been  paying  very  large  dividends,  the  price  of  the 
stock  has  been  so  low  that  tiie  dividends  have  ei|ually 
50%  of  the  market  value.  Recently  the  stock  has 
been  selling  for  ■'51. 75  per  share  :  the  actual  dividends 
liaid  during  the  past  year  have  been  ■'Jl.tiO  per  share. 
Now,  if  the  mine  were  valued  in  the  way  some 
copper  mines  are  valued,  paying  dividemls.  s.iy,  at 
the  rate  of  l)%  of  the  scdiing  price,  the  price  to  be 
put  on  (iidillitdd  stock  would  be  s20  per  share.  In 
that  mine  the  whole  question  centres  on  the  length 
of  its  life.  I  speak  of  it  because  this  is  so  contrary 
to  usual  experience.  1  do  not  know  of  any  other 
case  in  which  the  public  has  been  warned,  or  haw 
become  convinced  of  a  mine's  exhaustion  si  long  in 
advance. 

On  the  other  hand,  there  .are  smne  mines  with  an 
expectation  of  long  life  wliich  cannot  .show  any  ore 
reserves  at  all.  Certain  mines  at  'J  intic,  Utah, 
which  I  shonlil  be  willing  to  value  on  an  assumed 
life  of  live  or  ten  years,  ilo  not  show  ore  reserve  for 
even  three  months.  The  reason  is  that  the  form  of 
the  orebodies  is  such  as  to  prevent  ore  reserves  from 
being  developed  The  ore  occurs  in  an  immense 
mass  of  limestone,  through  which  mineralizing  solu 
tions  have  passed,  and  have  been  diverted  by  various 
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interseetiiii;  tissiiies.  The  ore  bodies  ;ire  irregular, 
someliines  small  iiiul  sometimes  swelling;  to  large 
size  ;  sometime^^  lliey  go  clown  vertically  400  or 
SOO  ft,  foniiing  a.  pipe,  ilien  atniiptly  go  olf 
luirizoiilally  for  400  or  50O  ft.,  ami  ami  then  up 
again,  then  shooting  to  the  right  or  to  the  left. 
If  nothing  were  known  ahout  the  persistence 
of  these  orehodies,  one  would  be  justilied  in 
l)eiiig  ex('eedingly  sceptical  aliout  tlie  future;  but 
the  experience  of  3u  years  has  shown  that  these 
deposits,  in  spite  of  their  irregularities,  aie  exceed- 
ingly persistent.  In  making  his  valuation  the 
intelligent  engineer  will,  of  course,  consider  this  fact 
a  pronounced  asset." — James  K.  Ki.\"I-AY,  Culmnhia 
Srhoo/  rtf  Mjtifii  Qiiartcrli/  :  Jlr.firtdi  Mi/tnu/  Jotirnitfj 
Apiil,  IIH.-},  p.  i:<H.     {A.'  1!.) 


MISCELL.WEOUS. 

iNKL.VMMAnLE  DuST.'^. — "The  Home  OHice  ha.s 
issued  as  a  White  Paper  the  report  of  Dr.  R.  V. 
Wheeler  (chemist  to  the  Committee  investigating 
the  causes  of  explosions  in  coal  mines)  on  the  results 
of  experiments  he  has  conducted  on  the  inllamma- 
bilily  and  capacity  for  transmitting  explosions  of 
carbonaceous  dusts  liable  to  be  generateil  on  pre- 
mises umler  the  Factory  and  Workshops  Acts.  It 
may  be  remembered  that  the  experiments  were 
arranged  as  a  consequence  of  tlie  two  serious  explo- 
sions at  a  provender  mill  in  Glasgow  and  an  oil  cake 
factory  in  Liverpool  that  occurred  in  November, 
IHU. 

.Sixty-six  samples  of  dust,  collected  by  Factory 
Inspectors  from  beams,  ledges,  and  other  resting- 
|daces  for<lust,  which  they  have  come  across  in  the 
pursuit  of  their  ordinary  duties,  have  l>een  tested, 
the  exjieriments  being  directed  (I)  to  discriminating 
between  harmless  and  dangeious  dusts  and  {2)  to 
ascertaining  the  temperatures  at  which  inibimmation 
of  the  dangerous  dusts  takes  place  readily.  .As  a 
result  of  the  tests  made,  the  dusts  have  been  divided 
into  the  three  following  classes  :  — 

U/as.s  /.  —  Uusts  whicli  ignite  ami  propagate  llame 
reailily,  the  source  of  heat  required  tor  ignition  being 
comparatively  small,  such,  for  example,  as  a  lighted 
match.  This  class  includes  sugar,  dextrine  (calcined 
farina),  starch,  cocoa,  rice  refuse,  meal  and  sugar 
refuse,  (^ork,  unextracted  soya  bean,  wood  Hour,  malt, 
oat  husk,  grain  (Hour  mill),  maize,  tea,  com|pounil 
cake,  grain  (grain  storage),  rape  seed,  corn  Hour, 
flour  (Hour  mill),  chicory,  briijuetle,  graniophone 
record,  an<l  extracted  si»ya  hean 

C/ass  !. — Dusts  which  are  readily  ignited,  but 
■which  for  the  propagation  of  Hame  rei|uiie  a  source 
•  if  heat  of  large  size  and  high  temperature  (such  as 
an  electric  ar<0,  or  of  long  duration  (such  as  the 
llame  of  a  liun.sen  burner).  They  include  (_'opal  gum, 
leather,  'dead"  t^ork,  cocoanut  (ill  milling,  rice  null- 
ing, sawdust,  castor  oil  im^al,  oilcake,  oti'al  grinding 
(bran),  grist  milling,  horn  meal,  mustard,  shoddy 
and  shellac  composition. 

Class  -J. — Dusts  which  do  not  appear  to  be  capable 
of  propayatitig  tlame  under  any  conditions  likely  to 
obtain  in  a  factory  ;  either  («)  because  they  do  not 
reailily  furm  a  <doud  in  air,  or  (I))  because  they  are 
contaminated  with  a  large  quantity  of  incomlmstible 
matter,  or  (c)  because  the  material  of  wdiich  they  are 
composed  does  not  burn  rapidly  enough.  These  in- 
clude orf;aiiic  ammonia,  tobacco,  spice  milling,  drug 
gri'iding,  <'Otti)n  seed  and  .soya  be.an,  bone  meal,  coal 
(foundry  blacking),  lamp  black,  sack  cleaning,  retort 
carbon,  rape  seed  (Kussian),  blacking,  grain  clca'i- 
ing,  cliarcoal,  foundry  blacking,  brush  carbon,  stale 


coke,    plumbago,    bone   charcoal,    and    mineral    ami 
ivory  black. 

After  describing  in  detail  the  apparatus  used,  the 
re|)<irt  proceeds  to  t.ibulate  the  various  dusts  and  to 
indicate  the  ignition  temperatures.  It  is  remarked 
that  the  latter  are  relative,  and  refer  only  to  the  par 
ticular  set  of  experimental  conditions  employed.  Kor 
the  sake  of  comparison  the  ignition  temperatures  of 
most  bituminous  coal  dusts,  as  determined  in  the 
same  apparatus,  are  given  as  lying  between  l.tlOO" 
and  1,100  ('.  So  far  as  possible  the  dilVcrent  dusts 
(all  of  which  were  dried  durinu  one  hour  at  107'  C.) 
Were  obtained  <if  the  same  degree  of  rmen(!ss  by  pass- 
ing through  a  'JOO  mesh  sieve,  but  in  some  cases  this 
was  not  possible  owing  to  the  llull'y  nature  of  the 
substance,  wliile  in  other  c.^ses  the  sample  received 
contained  no  siu-h  line  dust.  The  report  observes 
that  the  ignition  temperatures  in  such  cases  have  no 
relative  value,  and  the  experiments  made  serve  only 
to  show  whether  or  not  the  substanci-  is  dangerously 
intlimmable.  We  append  a  few  specimen  results 
with  the  remark?!  theieu])im  :  — 

l.aiiij)  litdcL.     No  ignition.     t'ouM  not  iie  sieved 

A'cry^r  .SVcrf.  — Ignition    Icmpi'rature   l,0")0'   C.    (pro 
bably  lower,  but  no  more  dust  aval. able), 
sieve  :  sample  loo  small. 

Sairdiist.  —  Ignition    temperature   970'  C. 
sample  pa.ssed  through  sieve. 

Dlwhiiiq. — No  ignition.  7o°,  of  sample  passed 
through  sieve. 

aiaich  — Ignition  temperature  l,0.'Jo'  ('.  80%  of 
sample  passed  through  sieve. 

Fuiiniliy  JJlurkini/.—  yiu  ignition.  The  whole  of 
sample  )ia.sse.d  through  sieve. 

Bri'/Kc/te  Dust.  —  Ignition  temperature  l,t190'  L' 
90",  of  sample  passed  through  sieve. 

/'Voire.  -  Ignition  temperature  1,000°  ('.  9I»%  of 
sample  pas.sed  through  sieve. 

Charcoiil. — No  ignition  ;  a  few  sparks  only.  90% 
of  sample  passed  through  sie\'e. 

Cual  { JDumlni  blm-kinn ). — No  ignition  :  a  few 
sparks  only      70%  of  sample  passed  through  sieve. 

I'litinba(/n.~-'S(.i  ignition.  9o%  of  sample  passed 
through  sieve. 

Iloiii'  uharriifil.  —  No  ignition.  The  whole  of 
sample  passed  Ihtough  sieve."'—  I i-on  tind  Cuai  i'liKh"; 
y.Vw(c,  April  4,  I'll:?,  p.  5-23.     (A.    K.) 


Did  not 
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THKOJ'.V  .\N1)  I'liACTlt'K.  — "  It  is  pniliably  within 
the  recollection  and  experience  of  many  here  th.it 
those  who  press,  and  ([liite  rightly  press,  the  impor- 
tance of  scientific  and  theoretical  study  as  training 
for  an  engineering  career,  also  plead  very  hard  lor 
an  adequate  recognition  of  their  etlorts  from  em- 
ployers. They  invite  their  cordial  co-operation,  and 
sometimes  scold  them  for  a  backwardness  in  atl'ord 
ing  it.  Their  aspiration  for  co-nperation  can  be 
given  the  fullest  .sympathy,  but  I  am  none  the  lcs.s 
inclined  to  take  teachers  themselves  to  task  with 
regard  to  some  of  the  advice  they  give,  either 
explieity  or  tacitly,  to  their  students.  Too  many 
young  men  adopt  the  idea  when  they  have  submitted 
themselves  to  a  course  of  technical  study,  and  have 
perhaps  displayed  conspicuous  ability  therein,  tlmt 
they  leap  frnni  that,  and  that  alone,  to  a  level  wdiich 
at  once  entitles  them  to  look  fur  and  expect  a 
lucrative  position  in  engineering  works.  This  is 
entiiely  erroneous,  unless  they  have  an  actual  |)rai' 
tical  Ijaining  as  an  aihlilional  asset.  I  do  not  com- 
plain of  the  natural  ambition  which  j)iobably  helps 
towards  such  an  idea  on  the  part  of  the  ycniiig  man, 
but  [  do  seriously  complain  of  those  teachers  who 
foster  su(di  an  error.     If  teachers  meet  occasionally 
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with  an  apparent  lack  of  appieeiation  on  tlie  part  of 
employers  of  the  theuretitiiil  and  scientilii'  training 
which  they  liave  i,'iven  to  their  students,  I  tliink  tlial, 
if  iiic|nirv  were  made,  tliere  may  be  something'  to  l)e 
said  for  tlie  employer.  It  will  very  possibly  be  found 
that  the  employer  regards  such  half-trained  men 
with  some  suspicion,  and  i)ossibly  even  he  may  have 
suffered  from  an  engagement  of  such  a  young  man 
to  an  extent  which  leads  him  to  my  that,  however 
much  he  desires  a  man  thoroughly  trained  both  in 
theory  and  practice,  he  cannot  alVord  to  employ  a 
man  traineil  only  on  the  former  line  :  and  that  if  he 
can  only  get  training  on  one  line,  he  would  prefer 
the  practical  to  the  theoretical  man. 

For  my.self,  I  desire  to  secure  the  services  of  men 
who  are  thorouglily  trained,  and  I  speak  from  some 
e.vperience  of  their  value  ;  lint  1  regret  that  I  al.so 
speak  from  experience  when  1  say  that  thei'e  is  too 
often  a  neglect  of  the  practical  workshop  course.  I 
am  convin(^ed  that  such  an  omission  of  an  essential 
part  of  the  training  is  nuist  disadvantageous  to  the 
student  himself,  as  well  as  to  the  ultimate  strength 
of  the  profession  as  a  whole.  Oiie  of  the  results  of 
this  tendency  is  that,  when  a  vacancy  has  to  be 
filled,  it  is  by  no  means  easy  to  find  a  man  who  is 
equipped  with  gojd  theoretical  ami  scientiHe  training 
coupled  with  a  thorough  wmdcshop  training,  and 
ability  to  apply  the  one  to  the  otlier  in  an  efficient 
manner.  A  gooil  portion  of  the  blame  for  this  must 
lie  at  the  door  of  smne  of  the  teachers,  and  I  can 
only  hope  that  any  to  whom  such  <'harges  apply, 
directly  or  indireidly,  may  without  delay  recognise 
that  if  they  desire,  as  of  course  they  do,  the  co- 
operation of  employers  in  forwarding  the  interests  of 
their  students,  they  must  see  to  it  that  they  not 
only  avoid  the  inculcation  of  such  erroneous  ideas 
into  the  heads  of  tho.se  under  their  charge,  but  also 
must  adopt  the  line  of  impressing  on  them  ihat,  for 
a  practical  profession,  they  nmst  be  practical  men, 
and,  in  order  to  attain  that,  they  must  submit  them- 
selves tr)  thorough  practical  as  well  as  thorough 
theoretical  training. 

One  may  ask  oneself  how  it  happens  that  men  who 
spend  their  energies  as  wholeheartily  as  the  teachers 
in  engineering  colleges  and  the  like  do,  in  the 
interests  of  the  student  entrusted  to  their  care, 
make  the  mistake  which  I  am  suggestitjg  they  do 
make.  There  can  doubtless  be  several  answers 
given,  but  probably  the  true  one  is  that  there  i.s 
sonuithing  wanting  in  the  training  of  many  or  most 
of  those  of  whom  we  complaiir. 

If  we  look  round  at  the  leading  lights  of  the 
engineering  eilucational  lirmameni  who  have  them- 
selves, before  embarking  in  teaching  work,  not  oidy 
passed  through  a  thorough  workshop  training,  hut 
have  followed  that  by  a  considerable  .amount  of 
practical  work  :ind  experience,  we  shall  not,  I  think, 
lind  that  they  are  odemlers  in  the  sense  of  wdiich  I 
am  speaking.  Ft  would  seem  that  it  is  rather  tho.se 
who  have  not  themselves  undergone  a  workshop 
training— or,  if  they  have  done  that,  have  taken  up 
teaching  before  they  have  accumulated  an  adei|uate 
supply  of  practical  experience— who  are  most  prone 
to  decry  the  importance  of  practical  training  and 
experience,  and  thus  by  their  explicit  or  tacit  advice 
throw  impediments  in  the  way  of  a  young  man 
carrying  his  education  through  in  the  most  complete 
manner.  Sncli  men  may  lie,  and  pr(d)ably  are, 
thoroughly  conversant  with  ilnviry,  ami  most  per- 
fectly con\petent  to  teach  Ihatsiile'of  their  subject; 
but  if  they  arc  themselves  lacking  in  practical  train- 
ingand  experietu'c,  it  must  necessarily  follow  that 
their  powers  of  imparting  knowledge  of  the  applica- 


tion of  theory  to  practice  must  be  stunted  and 
narrowed.  If  a  man  is  to  be  able  to  teach  the 
application  of  science  to  practice  efficiently,  he  must 
himself  be  not  only  a  scientist,  but  a  practical  man 
as  well.  In  the  interests  of  the  teachers  themselves, 
and  of  the  students  niuler  them,  this  surely  ought  to 
be  recognise<l. 

If  it  could  be  arranged  that  e\ery  teacher  could, 
concurrently  with  his  teaching,  be  engaged  on 
practical  work  of  a  nature  allied  to  the  subject 
taught  by  him,  great  advantage  would  undoubtedly 
accrue  to  the  teacher  and  to  the  student.  Such  a 
departure  would,  of  cour.se,  entail,  considerable 
reform  in  the  present  methods  of  teaching,  ami  the 
allocation  of  the  teacher's  time  :  but  that  need  not 
be  regarded  as  impossilde,  because  it  has,  in  fact, 
been  found  practicable  in  other  countries. 

( )f  course,  in  the  larger  educational  centres  the 
teachers  do  have  some  opportunity  of  keeping  in 
touch  with  practical  needs  from  various  investiga- 
tions and  researches  they  are  invited  to  make  in  the 
educational  laboratories ;  but  if  they  could,  in 
addition  to  thi.s,  be  actually  engaged  on  (jractical,  or 
even  commercial,  work  as  well  as  labnatory  experi- 
ments and  investigations,  the  authority  with  which 
they  could  direct  the  studies  of  their  students  must 
undoubtedly  lie  enhanced. 

I  hope  I  shall  not  be  thought  to  have  spoken  too 
critically,  but  if  an  excuse  be  necessary,  I  would 
plead  the  great  impcutance  which  the  subject  has  for 
the  whole  profession  :  I  will  on  that  account  even  go 
further  and  crave  indulgence  for  addressing  also  a 
few  cautionary  remarks  to  students  and  young  men. 

I  have  not  infrequently  met  case'  of  young  men 
who,  when  questioned  as  to  their  practical  training, 
advance  the  statement  that  the  w'ork  thej'  have  done 
in  their  college  workshops  ami  the  like  is  equivalent 
to  a  Morkshop  training.  I  have  nothing  to  say 
against  the  existence  of  such  a  college  woikshop  as 
a  place  where  a  certain  amount  of  manual  dexterity 
may  be  acquired  as  a  sort  of  relaxation  from  the 
regular  work  of  the  study  or  the  lecture-room.  It 
cannot,  however,  be  regarded  as  in  any  way  approach- 
ing what  is  really  required  in  the  way  of  practical 
training,  or  as  capable  of  giving  any  approximation 
to  the  value  of  the  experience  to  be  gained  from 
work  in  the  shops  under  real  working  and  commer- 
cial conditions. 

Supposing  that  the  statement,  that  the  imp(utance 
of  practical  work  is  very  gieat,  will  not  be  seriously 
controverted,  I  must  add  that  all  the  advantages 
cannot  be  regarded  as  fully  secured  even  when 
courses  of  theoretical  study  have  l)een  combined  with 
workshop  training.  When  the  primary  courses  have 
been  completed,  the  education  of  an  engineer  must 
still  go  on  by  the  acquisition  of  experience,  and  from 
this  point  of  view  the  engineers  education  is  never 
finished. 

Sir  A.  Trevor  Dawson,  in  an  address  he  delivered 
last  autumn,  seems  to  me  to  urge  his  hearers  very 
strongly  on  these  lines,  for  in  more  than  one  sen- 
tence he  pointedly  refers  to  the  importance  of  the 
acquisition  of  practical  expeiience  by  young  men, 
even  at  a  temporary  shortening  of  salary.  For 
instance,  he  said  :  '  For  the  moment,  it  is  enough 
to  establish  that  experience  is  a  dominant  considera- 
tion. This  cannot  be  too  forcibly  emphasised,  for 
young  uKMi  are  at  times  prone  to  seek  advancement 
without  carefully  considering  whether  that  which 
looks  like  advancement  will  conduce  to  the  winning 
of  the  experience  so  invaluable  in  future  work.'  T<^ 
this  I  cordiallj'  assent. 
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IV 


In  my  opinion,  liefore  snrli  practical  experience 
can  1)6  properly  assimilated,  a  workshop  training  is 
essential.  Its  vahie  is  very  <^reat  all  ronnd,  for  it 
covers  a  great  deal  more  than  manual  dexterity.  l'"or 
instance,  it  art'ords  a  man  an  insight  (not  otherwise 
attainable)  into  the  working  of  men's  minds,  men, 
perhaps,  of  rather  a  dill'erent  class  from  himself,  but 
who,  nndoulitedly  to  start  with,  are  head  and 
shoulders  above  him  in  their  abilitj'  and  in  their 
methods  of  handling  and  carrying  thmngh  particular, 
and  it  may  be  very  important  operations.  Moreover, 
he  will,  of  necessity,  fiom  working  at  the  bench  and 
the  like,  even  if  he  keeps  his  eyes  only  slightly  open, 
become  acquainted  with  the  point  from  which  various 
matters  are  viewed  by  the  operative,  and  lie  will 
undoubtedly  Knd  that  study  is  not  without  its  nses 
in  after  life.  He  will  recognise  the  fact  that  the 
user  of  a  machine  Mill  be  most,  cognisant  of  the 
pecularities  of  the  particular  piece  of  meclianisni  with 
w  liich  he  has  to  do,  and  it  is  useful  to  a  yonng  man 
to  watch  and  see  bow  such  a  man  will  care  for  and 
nurse  the  pecularities  of  his  machine  in  order  to 
sec\ire  the  best  results.  Of  course,  in  this  case  I  am 
speaking  of  a  good  workman,  of  whose  class  we  may 
be  thankful  to-day  we  have  a  tine  supply;  but  the 
youiig  nnin  will  also  find  it  instructive  and  useful  to 
study  the  doings  of  a  less  careful  or  even  a  careless 
workman,  of  whom  there  are  also  some,  as  he  will 
therebj'  learn  what  to  avoid. 

r>olb  theory  and  practice  are  neeiled  so  to  ilistri- 
bute  the  \arious  i|ualities  of  laliour  which  are 
rei(uireil  for  manufacturing,  as  distinct  from  fitting, 
operations.  Cheapness  of  production  must  neces- 
sarily follow  manufacturing  lines,  but  all  classes  of 
labour  are  reifuired  for  proper  organisaliim.  The 
high  idass  litter,  tliongli  rt quired  to  as  gieat  an 
extent  (even  if  not  greater)  as  in  the  pist,  is  less 
litominently  apparent  as  a  direct  (n'odncer,  but  he 
really  is  one  of  the  main  sources  of  power  to  enable 
cheap  manufacture  to  be  ell'ected.  He  might  be 
compared  to  the  properly  laiil  rails  over  which  the 
traflic  of  cheap  mannfaciure  can  run  smoothly  in  the 
hands  of  men  possessing  very  nnich  less  skill. 

The  less  skilled  ami  theiefore  cheaper  labour  is 
apl  to  be  regarded  by  the  <Msual  observer  as  the  main 
and  actual  producer,  and  the  highly  skilled  prelimi- 
nary and  maintnining  force  is  sometimes  too  much 
neglected.  I  must  therefore  not  be  understood  to 
advocate  (dieap  labour  as  against  the  more  skilled, 
and  therefore  more  e\pensi\e  labour,  though  I  admit 
that  (iresent  ilay  requirements  do  involve  a  change 
of  direction  in  the  employenient  of  the  latter  ;  at  the 
same  lime  it  is  well  to  make  it  (dear  that  not  only 
is  the  highest  quality  of  skill  rcc|uired  on  the  part 
of  the  workman  of  the  best  clas>,  but  even  more  of 
the  <da.ss  are  needed  than  formerly. 

Not  only  is  this  so,  but  the  increased  ilemand 
which  follows  chea])er  jiroduction  leads  to  the  em- 
jdoyment  of  a  large  increase  in  the  number  of 
operatives  who,  though  partially  skilled  have  not 
attained  to  the  level  of  the  highest  class.  I  base 
this  statement  on  a  large  number  of  statistics  which 
were  compiled  and  published  some  years  afio  by  the 
l"nited  Slates  ( loveinment.  It  was  shown  thereby 
that,  no  matlei  what  the  product  investigated  might 
be.  a  large  output  at  leduced  selling  price  led  to  an 
enormously  increased  demand  for  that  product,  with 
the  result  that  not  only  was  there  a  large  increase 
in  the  number  of  men  of  the  highest  skill  re(|nired. 
but  there  came  into  e\i-tence  an  immense  volume  of 
Wf)rk  with  good  wages  for  operati\'es  of  less  skill, 
for  whose  services  there  was  no  use  tinder  the  old 
system.     Any   methods,   therefore,   wliicli   will  have 


such  a  result  must  be  beneficial  not  only  to  the  trade 
of  the  country,  but  to  the  community  at  large,  and 
any  employer  who  so  directs  his  works  that  he  is 
able  to  pay  wages  on  the  highest  and  widest  scale, 
and  yet  produce  at  ju'ices  capable  of  competing  on 
favourable  lerms  in  foreign  markets,  is  little  siiort 
of  a  true  benefactor  to  his  country,  and  is  well  de- 
serving of  the  profits  of  his  enterprise  which  he  is 
able  to  secure.  1  say  that  to  attain  such  results  he 
nmst  imt  only  bave  and  use  brains  himself,  but  he 
must  employ  brains  of  high  practical  etiiciency  in  all 
branches  of  his  undertakings. 

There  will  be  no  dissentient  voice  against  the 
statement  that  that  undertaking  is  best  equipped 
which  has  in  its  administration  not  only  high  quality 
of  business  ability,  but  a  firm  basis  of  scientific  and 
practical  knowledge  to  guide  its  actions  in  framing 
the  policy-  and  giving  it  first-hand  ]iower  to  form 
clear  and  reliable  opinions  as  to  the  correctness  of 
the  operations  carried  out  by  the  executive  under  its 
control.  It  seems  in  fact  a  truism  that  the  adminis- 
tration must  be  fully  informed  of  a  case  before  it 
can  etleetively  lay  down  a  pjlicy  to  be  followed. 
There  are  tew  more  fruitful  sources  of  loss  in  work- 
ing than  to  lay  down  a  line  of  p,  licy  on  insecure 
foundations,  or  on  lines  which  are  either  totally  im- 
practicable of  realisation  without  excessive  cost,  or 
which  are  so  far  unscientific  as  to  shake  the  confi- 
dence of  the  administration.  (Similarly,  the  executive 
must  he  e<|ually  conversant  with  scientific  principles 
as  well  as  thoroughly  master  of  all  practicable  tech- 
nical details.  In  a  word,  knowledge  and  practical 
experience  must  be  the  umloubted  possessions  of  both 
branches,  for  there  is  no  ]iart  of  any  engineering  es- 
tablishment which  will  not  be  more  benefited  by  the 
services  of  men  holding  this  combination  of  qualities 
than  by  men  i|nalified  only  with  practical  exper- 
ience. Conversely,  there  i.s,  in  my  opinion,  no 
possibility  of  an  establishment  being  successfully 
worked  by  men  having  only  a  scientific  and  theoreti- 
cal knowledge  without  pra<:lical  training  and 
exjierience  in  addition. 

Let  us  now  try  to  follow  up  another  line.  Every 
undertaking  which  aims  at  keeping  at  least  abreast 
of  current  requirements  nnist  be  prepared  to 
spend  some  nmney  in  experiments,  investigations, 
research  and  the  like,  and  there  can  be  no  question 
that,  on  the  one  hand,  in  the  inception  of  such  work, 
ill  its  arrangement  ami  its  operation,  the  presence  of 
the  mini!  scientifically  trained  is  essential,  and  that 
for  practical  work,  on  the  other  hainl,  the  scientists 
employed  should  also  be  practical  in  their  methods  of 
approaching  and  handling  the  investigation  of  re- 
s'ear(di,  and  in  the  application  of  the  results  presented. 
Some  will  consider  that  the  bramdi  for  c.anying  out 
this  class  of  w(nd<  should  be  primarly  under  the 
direct  cmitiol  of  the  administration,  while  others 
will  hold  that  it  is  more  essential  to  the  executive 
and  should  be  primarly  part  thereof.  The  results 
of  the  work  are  undoubtedly  wanted  by  both  ; 
by  the  administration  because  its  policy  may 
be  atl'ected,  and  by  the  executive  because  its  cc(mo- 
niies  in  working  may  lie  materially  assisted  thereby. 
On  the  whole  it  would,  jirobably  be  best  to  entrust 
the  control  of  the  liranch  to  the  executive,  with  an 
arrangement  that  all  important  results  should  reach 
the  administratioii  simultaneously  willi  the  execu- 
tive :  among  the  re.isons  for  this  preference  might  be 
instanced  that  the  executive  will  lind  it  advan- 
tageous to  have  a  considerable  number  of  small 
experiments  carried  out  wlii(di  could  hardly  be 
honoured  by  so  high  a  title  as  '  reseandi,'  but  which 
none    the    less    have    great    economic    value.     For 
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such    work   tlie  executive   would   be   iiiiniarily   in- 
teresteil. 

Any  research  of  :i  larger  or  more  expensive  nature 
rai};ht  and  probably  should  only  lie  undertaken  with 
the  coneuirenee  of  the  administration.  In  fact,  in 
order  to  prevent  the  expenses  of  the  branch  becom- 
ing so  great  as  to  be  overburdensome  on  the  whole 
undei  taking  it  might  he  found  reasonable  that  the 
administration  should  keep  close  linancial  contnd  of 
sucli  work  by  laying  down  that  not  more  than  a 
detinile  sum  should  be  expended  on  any  one  investi- 
gation or  research  without  its  specilic  authority. 
This  i.s  the  system  in  use  in  many  places,  and  lias 
been  found  to  work  with  .satisfactory  results." — SlU 
Frkdkrick  Donaldson,  Presidential  Ad<lress,  In- 
stitute of  Mechanical  Engineers  :  Afiiritn  Kxqincer- 
»»7,  May  1913,  p.  157.     (A.   K.) 


Ukgistraiion  and  Training  of  ENraNEKRS.— 
"The  problem  of  the  registration  of  engineers  has 
been  exercising  the  minds  of  engineers  throughout 
the  world  for  years  [last.  and  no  solution,  or  even 
partial  solution,  has  been  reached.  At  present  the 
only  pos.sibility  lies  in  the  formation  and  develop- 
ment of  suidi  associations  as  the  Institute  of  Civil 
Engineers,  the  Institution  of  Mechanical  Engineers, 
and  many  others  at  home,  and,  in  a  smaller  way, 
our  own  Association  here  :  and  in  the  admission  to 
those  associations  of  only  and  all  such  engineers  as 
possess  real  engineering  ciualilications.  In  this  way 
meinbershij)  coulil  only  be  atcaineil  by  the  (|ualilied 
man,  and  such  membership  would  then  be  the  hall- 
mark of  elliciency.  At  present  any  form  of  registra- 
tion, such  as  is  in  force  in  the  legal  and  medical 
professions,  is  out  of  the  ([uestion.  Every  titter, 
ineclianic  or  plumber  is  an  '  engineer.'  Every 
dreamer  wdio  schemes  out  a  rotary  engine,  a  Hying 
iiiHchine,  or  a  perpetual  motion  freak,  is  also  an 
'  engineer.'  The  only  solution  would  seem  t()  be  the 
adoption  of  some  title  other  t,ha>i  that  of  '  engineer,' 
by  which  all  ]iropeily  i|ualillcd  men,  and  only  such, 
might  he  known.  At  present  there  is  a  movement  on 
foot,  here  in  Sydney,  amongst  the  representative 
engineers,  to  formulate  smne  s(dieme  of  registration, 
and  Avith  this  movement  your  Council  is  associated. 
IJut  the  [irospect  of  even  partial  success  is,  unfor- 
tnnale'ly,  ver.y  remote.  It  was  decided,  however,  at 
a  recent  meeting  of  your  Council,  to  invite  the 
earnest  thought  aixl  consideration  of  members  on 
this  great  i|ucstion,  so  that,  with  engineers  in  other 
parts  of  the  world,  we  may  do  our  best  to  forward 
the  introduction  of  a  very  necessary  reform. 

1  have  referred  pievi(msly  to  the  inventor,  anil  his 
claims  to  be  i(^gisteied  as  an  engineer,  and  in  this 
connection  I  read  with  interest  some  remarks  n;ade 
by  the  Hon.  Sir  C.  A.  I'arsons  in  his  I'rcsiiU.ntial 
Address,  before  the  North-Kast  Coast  Institute  of 
Engineers  and  Shipbuilders.  In  di.senssing  the 
inventor,  he  made  the  following  remarks  : — 

'  In  all  development  of  machinery  and  shi|dmild- 
ing,  invention  bears  its  part,  and  it  is  interesting  to 
recall  what  Lord  Fletcher  Moulton  mice  said  when 
he  was  discnssing  the  merits  of  all  pateiHs.  He  had 
seldom  or  never  known  of  an  invention  which 
appeared  in  the  full  panoply  of  perfecti(m,  but  it  was 
generally  to  be  likened  to  a  young  sapling  in  a  great 
forest  of  large  trees.  It  struggled  for  existence 
amongst  them,  they  deprived  it  of  the  sun,  their 
roots  robbed  it  of  nutriment,  and  its  chance  of  grow- 
ing np  and  taking  its  place  amongst  the  great  trees 
of  the  forest  is  lemote,  unless,  perhaps  sonuMinlikely 
circumstance  may  assist  it  to  gather  strength.  So 
the  invention  by  itself,  has  generally  little  chance. 


unless  it  is  suitable  to  the  times,  and  assisted  by 
some  friendly  hand,  in  the  shape  of  brains  and 
capital.  There  is  no  doubt  that,  in  the.se  days, 
useful  inventions  come  principally  from  trained 
brains,  and  the  number  of  brains  that  have  passed 
through  schools,  advance<l  schools,  colleges  and 
universities,  increases  yearly,  and  concurrently 
every  year  the  forest  becomes  denser.  Conseipiently, 
we  have  to  dig  deeper,  and  training  and  specialising 
have  become  nuue  necessary  for  success  in  any  line. 
One  hundred  years  ago  it  was  possible  for  one  brain 
to  master  many  subjects  ;  now  the  range  and  com- 
plexity is  so  great  that  it  has  become  imperative  to 
specialise,  if  more  than  an  ordinary  superllcial  know- 
ledge is  rerjuired.' 

From  these  remarks,  delivered  by  so  eminent  an 
engineer  and  inventor  as  Sir  C.  A.  Parsons,  one 
must  reali.se  that  the  day  of  the  '  accidental  inven- 
tion,' as  one  might  call  it,  is  passing,  and  that  useful 
inventions  must  become  more  and  more  the  fruit  of 
long  and  continued  thought  and  study,  by  trained 
brains.  And  this  leads  us  up  naturally  to  a  con- 
sideration of  the  su|iply  and  development  of  trained 
brains.  In  considering  this  i|uestion,  certain  axiivms 
may  be  geneially  accepted. 

(1).  All  training,  to  be  c(niiplete,  must  embrace 
an  apprenticeship  in  both  theoretical  and  practical 
work. 

(•2).  All  boys  should  have  an  opportunity  for  show- 
ing their  litness  for  advanced  training,  such  litness 
to  be  generally  determined  by  their  aptitude  and 
[nogrcss  in  the  elementary  sidiools. 

(3),  It  is  absurd  to  attempt  advanced  tr.-iining with 
the  average  dull  boy.     As  one  writer  puts  it : — 

'  It  would  be  no  more  mad  to  train  a  dray-horse 
for  the  Derby  than  it  is  to  attempt  to  cram  good, 
honest  dull  lads  with  the  '  high-falntin '  noiisen.se 
which  goes  to  fill  the  average  ilay  in  our  elementary 
scbocds.'     (Referring  here  to  English  practice.) 

And  the  same  writer  again  says  :  — 

'  For  the  boy  whose  limitations  e.xtend  only  to  the 
three  R's  devote  the  shining  liours  in'  jperfecting 
bis  knowledge  in  these  subjects  ;  but  to  him  who 
knows  no  limitations,  let  the  door  be  o]ien  wide. 
If  he  be  above  the  average  intelligence,  let  him  take 
the  extra  subjects,  and  let  him  be  one  of  a  small 
class,  under  the  charge  of  the  best  teacher  on  the 
start';  give  him  every  facility  for  making  himself 
prolicient :  give  him  every  encouragement;  let  the 
lienelils  of  the  se<'ondaiy  school  and  university  he 
o[)en  to  him,  and  don't  let  the  want  of  money  staml 
in  the  way  of  his  |irogie.ss.  He  is  a  jiayiiig  proposi- 
tion.    He  will  become  a  valuable  asset  to  the  State.' 

Sir  Trevor  Dawson,  managing  director  of  Messrs. 
Yickeis.  Ltd.,  even  goes  further.     He  asks  :  — 

'  Was  it  too  mncli  to  expect  that,  as  there  was  a 
great  national  need,  the  Slate  should  extend  its 
educational  .system  so  as  to  enable  the  best  youths 
to  enter  upon  a  combined  practical  and  tlieoietical 
training  for  the  greatest  of  manufacturing  indus- 
tries, without  reiiuiring  great  s.acrilices  on  the  part 
(d'  iiarents,  who  might  be  unable  to  suiiport  their 
sons  throughout  the  |irolonged  |ieiiod  of  tv.iining? 
There  were  details  to  be  considered,  such  as  the 
choice  of  the  State  industrial  ap[)ientice,  the  provi- 
sion of  methods  of  testing  their  earnestness,  applica- 
tion and  pndiciency  from  time  to  time  during  the 
course,  so  that  any  retrogression  might  be  visited  by 
the  withdrawal  of  the  State  snpjiort,  and  the 
assurance  that  St.ate  industrial  a|iprentices  would 
continue  to  serve  the  Kni]iire  only  after  their  tr:un- 
ing  had  been  completed.  15ut  all  such  details  could 
easily    be   arranged    when   once   was    accepted    the 
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principle  of  selecting  and  nurturing  llie  most  promis- 
ing mental  talent  of  the  nation,  independently  of 
the  stratum  of  society  in  whudi  it  was  discovered. 
The  duty  of  fostering  the  niecliaiiical  science  was 
one  wliich  would  yield  the  highest  reward  to  the 
nation.' 

Far-reaching  as  these  propositions  admittedly  are, 
it  is  to  lie  noticed  that  State  endowments  are  pro- 
posed for  tlie  training  of  only  sucli  youths  as  display 
mental  <-apacity  and  aptitude  for  an  engineering 
career,  anil  that  their  retention  of  such  State  aid 
throughout  tlieir  peiiod  of  training  is  conditional 
upon  the  maintenance  of  interest  aiul  progress  in 
tlieir  studies. 

To  niv  mind  there  is  mucrh  to  recommend  such  .a 
proposition.  There  can  be  no  douht  that  a  certain 
percentage  of  la<ls  are  not  sulhciently  endowed  with 
brains  to  warrant  any  attempt  to  cram  them  with 
anytliing  hut  tlie  most  elementary  subjects.  In 
^uch  cases  it  muse  surely  be  better  to  devote  the 
whole  of  one's  efforts  to  perfecting  the  lad's  know- 
ledge in  the  most  elementary  work,  so  as  to  lit  him 
to  take  up  a  trade  recjuiring  only  a  certain  auu)unt 
of  intelligence,  beyond  which  step  he  could  probably 
never  hope  to  ailvance.  .\gain,  there  is  another 
percentage,  and  unlia]>i)ily  in  .\ustralia  it  is  a  very 
large  one,  of  lads  win',  whilst  undoubtedly  possess- 
ing good  average  ability  and  intelligence,  and  whose 
brains  are  capalde  of  being  trained  to  greater 
knowledge,  at  the  same  lime  are  entirely  lacking  in 
application,  and  whose  only  idea  is  to  get  through 
the  days  '  work  "  somehow,  or  anyhow,  to  spend  the 
rest  of  the  tnenty-lour  horns  in  idleness  or  amuse- 
n;ent.  The  blame  for  so  high  a  iiercentage  of  this 
type  of  lad  must  largely  be  laid  at  the  doors  of  the 
parents  ;  but,  wherever  the  l)lame  lies,  the  result  is 
the  same.  It  is  practically  useless  to  expend  money 
and  energy  in  an  endeavour  to  assist  such  lads  as 
will  make  no  effort  to  assist  themselves.  To  this 
class,  unfortunately,  a  large  proportion  of  the 
apprentices  one  sees  in  the  wiukshops  belongs. 
They  are  without  ambition,  and  without  any  wish  or 
an.xiety  to  rise  to  higher  things,  it  it  involves  addi- 
tional work.  Their  chief  aim  is  to  get  through  their 
day's  work,  to  do  as  little  work  as  possible  during 
the  day,  and  to  get  paid  as  much  for  it  as  they 
possibly  can.  From  this  source  the  bulk  of  our 
mechanics  are  drawn,  and  it  is,  1  tliink,  because  of 
this  failure  un  the  lad>'  part  that,  to-day.  the  supply 
of  really  competent  and  skilled  tradesmen  is  so 
short.  There  is,  however,  a  fair  percentage  of  lads 
possessing  ijuite  average  intelligence,  and  in  many 
cases  oonsiilerably  mure  than  average  intelligence, 
who  are  ready  and  willing  to  make  some  effort  to 
advance  tlieir  knowledge  and  rise  in  the  world  if 
given  a  little  encouragement  and  the  necessary 
opportunity,  and  there  can  be  no  doubt  that  it  is  the 
duty  of  the  State,  backed  by  the  engineers,  to  en- 
courage such  boys,  and  to  atlbrd  them  every  possible 
means  for  the  training  of  their  brains,  and  this  con- 
clusion leads  us  directly  to  such  a  proposition  as  that 
put  forward  by  Sir  Trevor  iJawson. 

The  ijuestion  is  one  which  is  at  present  greatly 
agitating  the  minds  of  employers  and  engineers  at 
home,  and  the  consensus  of  opinion  amongst  such 
men  at  present  is  to  the  effect  that  existing  systems 
in  England  are  hopelessly  extravagant  when  coin- 
liared  with  the  results  attained.  Here  in  Australia 
the  avenge  lad  is,  I  think,  more  self-reliant  and 
more  quick-witted  than  his  IJritish  brother,  but  the 
obvious  lack  of  control  exercised  by  parents  again 
handicaps  our  boys,  unlitting  them  for  steady  and 
self-sacrificing    work  in  the  subseiiuent   training  of 


their  brains.  The  whole  future  of  the  engineering 
industry  in  Australia  must  largely  depend  upon  the 
supply  of  cliicicnt  men,  both  of  those  more 
highly  trained,  to  take  leading  positions,  and  tho.se 
thoroughly  skilleil  in  the  various  trades.  Without 
such  a  supply,  our  industries  cannot  long  hojie  to 
compete  with  those  of  other  parts  of  the  world." — 
G.  A.  Julius  (Presidential  Address,  F.ngineering 
Association  of  New  .South  Wales),  Anstraliaii 
Miniiifl  Stantkm',  March  27,  1913,  p.  266.     (A.  R.) 


First  Am  for  Cv.vnidk  I'oison.— "  A  patient's 
life  ilepends  on  y(mr  prompt  action,  as  the  poison  acts 
((uickly.  All  cyanides  are  deadly  poisons,  and  the 
pnissic  acid  gas  liberated  from  I  he  solutions,  if 
inhaleil,  causes  almost  instant  death,  and  when 
diluteil  with  air,  causes  dizziness,  t'ainlness,  and  a 
depressing  frontal  headache. 

Dilute  solutions  of  cyanide  are  very  poisonous 
when  laken  inlein.ally,  and  when  they  come  in  con- 
tact with  the  skin,  produce,  in  some  persons,  eruii- 
tions  of  painful  red  boils. 

If  the  poisoning  is  the  result  of  inhaling  iirnssic 
acid  gas,  ]iroceed  as  follows:  — 

Dash  water  in  the  patient's  face:  start  arlilicial 
respiration  :  make  the  patient  inhale  either  a  small 
i|uantity  of  ammonia,  or  a  small  quantity  of  ether, 
or  a  small  i|uantity  of  clilorine  gas  which  can 
be  ([iiickly  made  by  sprinkling  a  small  portion  of 
chloride  of  lime  (bleaching  powder)  on  a  piece  of 
liannel  cloth,  moistened  with  acetic,  and  then  holding 
the  cloth  to  the  nostrils  of  the  patient. 

If  the  poi.soning  is  the  result  of  taking  cyanide 
solutions  internally,  place  the  patient  in  a  hot  bath, 
and  apply  cold  water  to  the  spine  and  neck,  provid- 
ing no  delays  aie  permitted  to  intervene  in  carrying 
out'  the  previous  instructions. 

Incite  vomiting  by  tickling  the  back  of  the  patient's 
throat  with  the  linger,  or  with  a  feather,  or  by  causing 
him  to  drink  hike  warm  water,  or  strong  mustard 
and  water  ;  or  by  the  use  of  a  stomach  tube  and  hot 
watei  ;  or  by  some  jihysical  means. 

Give  ammonia  water  solution  diluted)  or  nitrate  of 
cobalt  .solution  (diluted)  :  or  peroxide  of  hydrogen 
solution  (diluted),  or  give  carbonate  of  iron  (freshly 
]necipitated),  made  by  mixing  equal  parts  of  ferrous 
sulphate  and  sodium  carbonate  and  administer  it 
internally  to  the  patient  at  once 

Or  follow  special  directicins  accompanying  antidote 
in  <:abiiiet  compartment  number  4. 

Place  special  wood  cabinets  with  compartments  of 
suitable  size  in  conspicuous  and  easily  accessable 
parts  of  the  cyanide  plant. 

Have  the  emergency  orders  for  the  haniUing  of 
patients  allixed  to  the  inside  of  cabinet  door. 

Projierly  label  each  liottle,  also  see  that  its  con- 
tents are  kept  in  a  fresh  and  pure  condition. 

Compartment  1  should  contain  : 

One  large  bottle  of  distilleil  water  : 

One  large  metal  spoon  : 

One  pint  metal  cup  for  mixing  the  ditlereut  anti- 
dotes. 

Compartment  2  should  contain  for  external  use  : 

One  bottle  of  ammonia  ; 

One  bottle  of  ether  : 

One  bottle  of  acetic  acid  ; 

One  bottle  of  chloride  of  lime  (bleaching  powder); 

One  piece  of  liannel  cloth  for  administering  the 
chlorine  gas. 

Compartment  3  should  contain  for  internal  use  : 

One  bottle  ammonia  water  solution  (diluted)  : 

One  bottle  of  cobalt  nitrate  solution  (diluted)  : 

One  bottle  of  lerious  sulphate  (fre.-li)  : 
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One  bottle  of  sodium  carbonate  (fresh). 

Compartment  4  should  contain  for  internal  use  : 

One  boitle  (sealed)  containing  3(i  C.  C.  of  caustic 
jiotash  ; 

One  bottle  (sealed)  containinf;  30  C.  C.  of  38% 
solution  of  ferrons  sulpliate  : 

0[ie  ))acliaf,'e  (sealed)  containing  oxide  of  magne- 
sium (light),  to  be  used  as  follows  : 

1st,  —Quickly  empty  the  contentsot  the  two  sealed 
bottles  aiid  packages  into  the  metal  cup,  and  stir 
thoroughly  \\ith  the  metal  s[»oon. 

'2nd.  —If  patient  conscious  make  him  swallow  the 
mixture  at  once  and  lie  down  for  a  few  minutes. 

3rd. — If  patient  uncon.scious  place  him  on  his  back 
and  ponr  the  mixture  clown  his  thncal  in  small  ijuan- 
titles,  if  necessary  pinching  his  nose  in  order  to  make 
him  swallow. 

4th.  —  Incite  vomiting  by  one  of  the  previous 
methods  suggested,  and  it  is  a<lvisable  to  keep  a  soft 
rubber  stomach  lube  having  a  funnel  and  e.xhaust 
bull)  ill  one  of  the  cabinets,  if  the  services  of  a, 
physician  cannot  be  had  promptly. 

N.I!. — It  is  advi.sable  to  have  a  ]>hysician  prejiare 
the  .several  solutions  recpiii'dl  and  prescrilie  the  dose 
of  each  to  be  taken  liy  a  patient  in  an  emergency, 
anil  to  fnrtlier  a.ssist  in  preventing  mistaken,  bottles 
of  blue  glass  can  be  iised  as  cont:iiners  for  the  acids, 
and  bottles  of  white  gla'^s  for  the  alkalies,  if  it  is 
desired." — W.  II.  KlinZKK,  Sail  Lokr.  Mitiiiif/  J'nrietv. 
— Mcfiran  Miiiiiii/  Jniinm/,  .M;ircli,  1013,  ji.  144. 
(A.  K.) 


TiiK  Mi;ii:i,r  C.MiA'r  ami  the  W/'.ichino  of 
Diamonds.  —  '■  As  a  part  of  the  universal  tendency 
to  unify  weights  and  measures,  the  recent  move- 
ment for  the  establishing  of  a  standard  carat  in  the 
weighing  of  diainotids  is  an  interesting  example. 
The  metric  carat  has  been  adopted  by  vaiions 
Knropean  nations,  although  it  encounters  the  usual 
inei'tia  of  English-speaking  countries  >\  ith  respect  to 
rhe  metric  system  of  measures.  The  new  carat  is 
'200  mgm.  and  Spaiti  has  the  distinction  of 
having  been  the  first  to  ailopt  what  is  now  a 
statutory  measure  in  ten  or  twelve  countries.  The 
AiiiTicdii  ./(•(('?/(■(•  gives  the  following  account  of  the 
origin  of  the  caral  : 

ThefJreek  weiglit  '  keration.'  and  also  the  Komaii 
'  silii|ue  '  were  equivalent  to  1-114  oz.,  or  3f,  gr.  of 
our  present  weights  ;  that  is  only  sliglitly  more 
than  the  (iresent  value  of  the  carat  (about  3,4  gr. ). 

The  carat  weight  had  its  orii;in  in  the  irse  o^ 
certain  hard  leguminous  seeds,  fifty  seeds  of  Cora- 
tenia  Sili(|ua  taken  at  random  ami  weighed  totrether, 
gave  an  average  weight  of  I!I7  mgm.  per  seed,  th\is 
ap[iroxiniating  very  closely  to  the  present  xalncof 
the  carat  weight,  which  is  '205-304  mgm. 

The  above  mentioned  Ceratonia,  Siliipia  is  the 
carob  or  locust  tree,  the  fruit  of  which  is  the  well- 
kiKjwn  locuslbean,  or  Si.  .lohn's  bread.  TheCireek 
name  •  keration.'  refers  to  tne  liorn-likc  shape  of  the 
fruit  pods:  and  i-aral  is  an  idisolele  Knglisli  name 
for  till:  seed.  The  seeds  are  remarkably  coiislani  in 
weight 

An  International  carat  of  '20.')  mgm  was  pro- 
posed in  1S71  by  the  Syndical  Cliamlier  of  Jewellers, 
etc.,  ill  Paris,  and  the  Associal,ioii  of  Diamond 
Workers  in  .Vmslenl.am  adopted  on  October  17,  1890, 
a  carat  weight  of  '20.")  I2,s  mgm 

The  (iernian  N..A.(;.,  in  ino."i  or  1906,  jietitioned 
the  (ieniian  Iteichstag,  in  order  to  get  official  per- 
mission for  the  use  of  the  carat  weight  for  diamonds 
anil  precious  stones,  but  did  not  succeed.    . 


The  first  country  to  introduce  the  new  carat  of 
200  mgm.  was  Spain  :  Italy  shortly  afterward.s 
followed,  then  Bulgaria  and  Denmark  (1910),  Norway 
(1910),  Japan  (1909),  Portugal  (1911),  Itouniania 
(1911),  Switzerland  (1909),  Sweden  (1911). 

France  adopted  the  new  carat  liy  the  Act  of  June 
22,  1909,  and  it  was  destined  to  be  used  from  Januarj-, 
1911.  At  the  request,  however,  of  the  jewellers  and 
dealers  in  diamonds,  and  because  the  manufacturers 
of  weights  could  not  supjily  the  trade  quickly  enough 
with  the  new  weights,  the  reform  was  postponed 
until  Januarj',  1912,  since  when  the  metric  carat  is 
the  only  legal  weight  for  precious  stones  in  France. 

lielgium  and  Holland,  two  countries  equally  im- 
portant for  the  diamond  trade,  have  not  yet  otticially 
adopted  the  reftirm,  but  the  suggested  acts  or  laws 
are  already  being  discussed  by  the  authorities,  and 
ere  long  they  will  be  brought  before  the  legislative 
chambers,  and  there  is  no  doubt  that  they  will  be 
adopted,  as  the  trade  of  both  countries  have  declared 
themselves  in  favour  of  the  reform. 

Germany  has  been  the  last  countiy  to  introduce 
the  new  weight  for  precious  stones,  a  new  act  for 
weights  and  measures  lia\iiig  been  operative  since 
April  1,  1912,  by  which  all  old  weights  uncludingthe 
old  caral)  were  strictly  abolished,  the  metric  system 
enforced,  and  the  denomination  of  caitit  allowed  for 
the  unit  of  •200  mgm. 

The  movement  for  the  general  adoption  of  the 
metric  carat  leceives  liitle  support  in  England.  It 
may  be  added,  that  the  English  caral  is  not  a  legal 
unit  of  weitlit  under  the  weights  and  measures  act 
of  1878,  but  the  metric  would  be  covered  by  the 
weights  and  measures  (metric  system)  act  of  1897. 

The  National  Association  of  Goldsmiths  in  annuaF 
cnnvention  at  Scarborough,  has  unanimously  resolved 
that  the  metric  carat  should  be  the  standard  weight. 

The  dilVerence  between  the  old  and  the  new  unils 
is  only  slight,  the  metric  carat  being  approximately 
'21%  less  than  the  present  Karat."— Mining  Science, 
A'piil,  1913,  p.  2r2.     (A.  K.) 


Mantles  eoi;  Intanukscexi'  (;.\s  Eiohting. — 
"  Knittiiii.  -Tht:  ilifVerent  kinds  of  web  produced  on 
the  round  knitting  machine  have  the  drawback  of 
being  less  pliable  than  the  ordinary  web.  Cotton 
mantles  appreciably  decrease  in  biilliancy  after  use, 
those  of  ramie  are  very  conslniit,  but  the  artificial 
«ilk  mantles,  now  coming  into  use,  combine  the  high 
and  well-maintained  illuminating  jiower  of  ramie 
lilire  with  a  great  elasticity  of  the  ash  skeleton. 
Cupraiiimonium  celliilo.se,  cliardonnet,  and  viscose 
silks  are  all  used  for  the  manufacture  of  mantles, 

((V(.s7/(»f/.  — liotli  cotton  and  ramie  mantles  require 
w:ishing  before  iiii|iregnaling.  to  remove  the  fat  and 
mineral  matter  ;  this  was  done  formerly  by  u.sing  a 
3%,  to  .5%  solution  of  soda,  followed  by  a  l%to3% 
soiution  of  hydrochloric  acid.  Recently,  however, 
the  process  has  been  siniiililied  :  the  mantles  are 
soaked  over  night  in  a  2%  .solution  of  nitric  acid  and 
the  next  morning  they  are  centiifuged,  Ireated  with 
a  week  solution  of  ammonia,  and  then  washed,  first 
with  condensed  and  afterward  with  pure  distilled 
water. 

Ihi/iiii/. — The  mantles  are  dried  in  a  current  of  hot 
air,  and  the  inijierfect  ones  sorted  out.  Fiom  this 
point  scrupulous  cleanliness  in  handling  the  mantles 
is  imperative, 

Ji)i/iir(/ii<i/ion  — The  mantles  are  impregnated  by 
being  soaked  in  a  '2.5"  to  33%  aqueous  solution  of 
thorium  and  cerium  nitrates  in  the  proportion  of 
99:  1,  to  which  very  small  amounts  of  beryllium  and 
magnesium    nitrates    are    added     to     harden     and 
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stieiiirlliOM  the  asli  skeleton.  After  soaking  in  tliis 
liquiil  for  ;i  time  — from  one  t<>  two  minutfs  in  the 
»-asc  of  eot'on  and  ramie  mantles,  and  Kve  hours  for 
arlihcial  silk  numlles — they  are  passed  tlironj;!!  a 
\vrinj;in>.'  machine.  The  nuantiiy  of  salts  left  in  tlie 
mantles  ran  lie  varied  liy  adjnstinj;  the  rollers  of  the 
wringer.  The  mantles  are  next  drie  1  at  a  tempera- 
ture not  e.\eeediiig  :M"  C.  :  the  cotton  and  ramie 
mantles,  cut  in  short  lengths  hefore  impregnation, 
are  stretched  over  glass  cylinders,  and  the  artihcial 
.silk  mantles,  impregnated  in  lengths,  are  run  over 
woiulen  rollers.  The  upright  mantles  are  then  litted 
with  a'tulle  head  sewn  on,  or  with  a  patent  head, 
and  this  is  fixed  l>y  treatment  with  a  50%  ai|ueoiis 
solution  of  aluminium  and  maiinesiuni  nitrates. 
Then  the  asbestos  loop  hy  which  the  mantles  are 
suspended  is  sewn  on.  The  invertetl  mantles  are 
drawn  together  with  impregnated  cotton,  to  form 
the  '  spider,'  and  are  then  fastened  on  to  the  support- 
iug  ring. 

Bunmifi  off. — If  a  trade-mark  is  desired  on  the 
mantle,  this  is  stamped  on  with  a  solution  of 
didymium  nitrate,  dissolved  in  a  mixture  of  alcoliol, 
distilled  water,  and  glycerine,  to  which  a  little 
methyl  Blue  has  heen  added  Then  the  mantle  is 
shaped  on  a  wooden  shaper  and  is  burned  off.  Ibis 
is  done  with  a  Bunsen  flame,  beginning  at  the  top  of 
the  mantle,  and  the  mantle  is  hardened  liy  increas- 
ing the  pressure  of  the  gas  for  a  period  of  1  .^  to  15 
minutes.  The  mantles  now  consist  of  a  skeleton  of 
ash  and  are  ready  for  use,  Imt  they  will  not  bear 
transportation.  Therefore  they  are  dipped  into  a 
coUodionizing  solution,  consisting  of  100  parts  of  4% 
collodion  solution,  40  parts  ether,  Ci'o  parts  camphor, 
and  3o  parts  castor  oil.  After  rapid  drying  at  a 
temperature  of  fioni  50°  C.  to  60°  C. ,  the  mantles 
are  trimmed  to  the  proper  length,  sorted  out  into 
different  qualities,  and  tlie  imperfect  ones  rejected. 
Then  follows  a  list  of  various  defects  to  which 
mantles  are  liable,  and  the  causes  to  which  these 
defects  may  be  attributed." — C.  R.  BiiHM  {J.  Gas 
Lightinq,  cxxi,  33,  100,  181),  Journal  of  the 
Franklin  Institute,  vol.  clxxv.  May,  1913,  No.  5, 
p.  553-554.     (J.  G.) 


Reviews. 


De  Ke  Met.^llic.a.  Bv  Geokgios  Aokicol.v, 
translated  from  the  First  Latin  Edition  of  1556 
by  Herbert  Clark  Hooverand  Lou  Henry  Hoover, 
Vellum;  folio;  xxxi  +  640  pp.  Mining  Maga- 
zine, London,  1913.     Price  £1  Is.  net. 

"  The  appearance  of  a  translation  into  English  of 
Agricola's  famous  treatise  on  mining  is  an  event  of 
great  interest  to  the  profession.  Most  of  us  are 
familiar  with  the  big  folio  volume  with  its  hundreds 
of  quaint  illustrations,  though  but  a  few  of  us,  I 
fancy,  have  had  the  courage  to  attempt  to  read  many 

fiages  of  the  Latin  text.  This  English  edition  is, 
lowever,  much  more  than  a  translation,  as  Mr. 
Hoover  has  added  introductory  chapters,  and  an 
appendix,  these  containing  among  other  things  a 
sketch  of  the  life  of  Agricola  and  in  essay  on  his 
intellectual  attainments' and  position  in  science,  and 
a  bibliography  ami  review  of  his  writings,  as  well  as 
of  the  writings  of  ancient  and  medieval  authors  on 
mineralogy,  geology,  mining  and  metallurgy.  In  the 
text  are  numerous  historical  foot  notes  on  alchemy  ; 
on  tlie  ancient  mines  of  Laurium  ;  on  medieval  views 
regarding  ore  deposits  ;  ou  the  early  development  of 


mining  law  ;  on  medieval  niineralogj'  with  name.'*  of 
the  known  minerals  in  Latin,  (ieiman  and  EngMsh  ; 
on  the  mechanical  appliancesused  in  mining;  on  assay- 
ing ;  on  the  u.se  of  the  touchstone  ;  on  crushing  and 
concentrating  of  ores  ;  on  liquation,  an)algamation, 
palling,  and  other  metallurgical  processes;  and  on 
the  eaily  methods  for  the  manufacluie  of  chemicals. 
These  notes  add  greatly  to  the  value  of  the  book  and 
indicate  most  indefatigable  research  on  the  part  of 
the  author  :  by  themselves  they  would  constitute  a 
fair  sized  volume. 

Georgius  Agricola,  who.se  German  name  was 
(ieorge  Bauer,  was  born  in  Saxony,  March  •24th, 
1494,  and  died  Nov.  21st,  15.55.  He  was  thus  a  con- 
temporary of  Luther  I4S3-1546,  of  Erasmus  14671536, 
of  .Melanchthon  1497-1560,  of  W.  Meurer  1513-15S5 
and  of  G.  Fabricus  1516-1571-  Agricola  was  one  of 
that  company  of  scholars  who  contributed  to  the  re- 
vival of  learning  and  the  reawakening  of  the  arts 
and  sciences,  known  as  the  Renaissance,  which  begun 
in  Italy  and  later  spread  through  (lermanj'  and 
Europe. 

Agricola  was  a.  scholar  of  high  attainments  and 
wide  learning.  He  received  the  dtgree  of  Bachelor 
of  Arts  at  the  University  of  Leipzig  in  1517,  where 
he  was  afterwards  a  lecturer  between  1.522  and  1524. 
He  also  studied  at  the  I  niversities  of  Bologna  and 
Venice  and  probably  at  Padua  for  nearly  three  years 
between  1524  and  1.527.  Returning  to  Germany  he 
was  made  town  physican  of  Joachiinsthal  in  1527, 
where  he  spent  about  three  years  and  devoted  all  his 
spare  time  to  visiting  mines  and  smelters  ;  in  reading 
ancient  classics  and  manuscripts  bearing  upon  min- 
ing, and  in  association  with  the  most  learned  and 
skilful  among  the  mining  folk.  In  1530  he  published 
his  Hist  book  on  mining,  Bermannus,  in  the  form  of 
a  dialogue  on  mineralogy,  mining  terms  and  mining 
law.  After  devoting  two  or  three  years  to  travel 
and  study  anning  the  mines,  lie  began  his  great 
treatise,  Dc  lie  Melallica,  which  was  not  published 
until  twenty-five  years  later.  About  1536  he  became 
city  physician  of  Chemnitz  and  here  he  lived  until 
his  death  in  15.55.  He  was  a  shareholder  in  '  God's 
Gift'  mine  at  Alberthau,  which  was  discovered  in 
1530,  and  obtained  dividends  therefrom  for  many 
years.  He  was  a  recognised  authority  on  mining 
matters  and  was  frequently  called  u])on  for  advice. 
In  1546  he  was  made  burgomaster  of  Chemnitz  and 
in  that  capacity  attended  the  Diets  of  Freiburg, 
Lepzig,  Dresden,  etc.  He  frequently  served  the 
Duke  of  Saxony  as  an  adviser  in  matters  of  State 
and  was  sent  on  diplomatic  missions  to  other  rulers. 
In  these  and  similar  capacities  lie  continued  in  public 
service  with  short  intermissions  until  the  time  of  his 
death. 

Agricola  was  a  deep  thinking  religious  man,  and 
while  liberal  in  such  matters  he  remained  a  staunch 
Catholic  and  steadily  refused  to  accept  the  Lutheran 
Reformation.  The  character  and  ability  of  the  man 
are  evident  from  the  fact  that  he  was  on  terms  of 
intimate  and  cordial  friendship  with  the  great  leaders 
of  the  Protestant  Reformation  and  commandeil  the 
respect  and  eonlidence  of  the  Protestant  rulers  of  a 
State  'seething  with  militant  Protestantism.' 

In  addition  to  the  two  books  mentioned  Agricola 
was  the  author  of  many  treatises  on  natural  science, 
which  are  reviewed  by  Mr.  Hoover  in  the  appendix. 
Auwn<i  tweiie  a.re  De  Natura  Fossilinm  which  is  the 
lirst  attempt  made  at  systematic  mineralogy  on  the 
basis  of  solubility,  fusibility,  odor,  taste,  etc.  Dana, 
among  some  fourscore  minerals  described  by  Agricola 
and  his  jiredecessors,  credit  a  score  to  Agricola 
himself. 
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Another  book  is  Dc  OrUi  et  Causis  Sitbtcrraiieorum 
consislini^  of  five  cliapteis  on  jjeological  plierioiiiena. 
He  «as  ))rol)al)ly  the  first  to  recognise  tliat  tfie  topo- 
graphic features  of  mountainous  regions  are  primarily 
line  to  the  erosive  action  of  wiml  and  water. 

Agricola  projecteil  a  comiilete  series  of  works 
covering  the  wliole  range  of  sulijects  lelating  to 
minerals,  mineralogy,  geology,  mining,  metallurgy, 
history  of  metals  ami  their  uses,  mining  laws,  etc. 
While  many  of  these  hooks  Avere  completed  in  manu- 
script they  failed  of  puhlication  mainly  through  the 
lack  of  interest  on  ihe  part  of  his  heirs. 

Mr.  Hoover  says  in  his  preface  '  We  do  not  present 
/(f  iJf  jWc/nWiV-r(  as  a  work  of  practical  value '  .  .  . 
Nevertheless  we  venture  to  quote  a  few  paragraphs 
from  IJook  II  in  wliicli  .Agricola  gives  advice  as  to 
mine  managementand  uponminesasa  businessinvest- 
ment.  .\s  will  he  seen  Agricola  was  not  altogether 
ignorant  of  what  we  now  style  'efficiency  engineer- 
ing '  and  found  it  as  necessary  to  warn  investors 
against  '  wild-cat  mines'  as  we  do  to-day. 

'  It  is  not  sufficient  for  any  one  to  store  away  in 
his  mind  knowledge  of  all  the  departments  of  the 
metallic  art  without  regard  to  the  outlays  that  must 
he  made  upon  mines  or  without  experience  in  under- 
taking and  carrying  tlnough  the   practical  work.'     . 

.  .  '  When  any  one  in  an  endeavour  to  increase 
his  fortune  meets  the  expendituie  of  a  mine  alone  it 
is  of  great  importance  that  he  should  attend  to  his 
works  and  jiersoually  sniierintend  everything  that 
he  has  ordered  to  he  done.  For  this  reason  he  should 
either  have  his  dwelling  at  the  mine,  where  he  may 
always  he  in  sight  of  the  workmen,  and  always  take 
care  that  none  neglect  their  duties,  or  else  he  should 
live  in  the  neighliourhood  so  that  he  may  fretiuenlly 
inspect  his  mining  works.  ThcTi  he  may  semi  wcjrd 
l>y  a  messenger  to  the  workmen  that  he  is  coming 
more  frei|uently  than  he  really  intends  to  come,  and 
so  either  by  his  arrival  or  by  the  intimation  of  it,  he 
.so  frightens  the  workmen  that  none  of  them  perforin 
their  duties  otherwise  than  diligently.  When  he  in- 
spects the  mine  he  should  praise  the  diligent  work- 
men and  occasionally  give  them  rewards  that  they 
and  the  others  may  become  more  zealous  in  their 
duties  :  on  the  other  hand,  he  should  rebuke  the  idle 
and  discharge  some  of  them  from  the  mines  and  sub- 
stitute industrious  men  in  their  [daces.  Indeed  the 
owner  sliouM  frer|uently  remain  for  days  and  nights 
in  the  mine,  which  in  truth  is  no  habitation  for  the 
iille  and  luxurious;  it  is  important  that  the  owner 
who  is  diligent  in  increasing  his  wealth,  should  fre- 
•(|uently  himself  descend  into  the  mine,  and  devote 
some  time  to  the  study  of  the  nature  of  the  veins  and 
stringers,  and  should  observe  ami  consider  all  the 
methods  of  working,  both  inside  and  outside  the 
mine.  Nor  is  this  all  he  ought  to  do,  for  sometimes 
he  should  undertake  actual  labour,  not  thereby 
demeaning  himself,  but  in  order  to  encourage  hi.s 
workmen  by  his  own  diligence,  and  to  teach  them 
their  art,  for  that  mine  is  well  conducted  in  which 
not  only  the  foreman  but  also  the  owner  himself 
gives  instruction  as  to  what  ought  to  be  done.'     .     . 

'  When  several  share  together  the  expenditure  on 
a  mine  it  is  convenient  and  useful  to  elect  from 
among  their  own  number  a  mine  captain  and  also  a 
foreman.  For,  since  men  often  look  after  their  own 
interests  hut  neglect  those  of  others,  thej'  cannot  in 
this  case  take  care  of  their  own  without  at  the  same 
time  looking  after  the  interests  of  the  others,  neither 
can  they  neszleet  the  interests  of  the  others  without 
neglecting  their  own.  liut  if  no  man  amongst  them 
be  willing  or  able  to  undertake  and  sustain  the 
burden  of  these  ottices,   it  will  be  to  their  common 


interest  to  place  them  in  the  hands  of  the  most 
diligent  men.'     .     .     . 

'  When  a  man  owns  mines  but  i?  ignorant  of  the 
art  of  mining  then  it  is  advisable  that  he  should 
share  in  common  with  others  the  e.\pense,  not  of  one 
only,  but  of  several  mines.  When  one  man  alone 
meets  the  e.xpenses  for  a  long  time  of  the  wlnde  mine, 
if  good  fortune  bestows  on  him  a  vein  abundant  in 
metals,  or  in  other  products,  he  becomes  very 
wealthy  ;  if  on  the  contrary,  the  mine  is  poor  and 
barren,  in  time  he  will  lose  everything  which  he  has 
expended  on  it.  But  the  man  who,  in  common  with 
others,  has  laid  out  his  money  on  several  mines  in  a 
region  renowned  for  its  wealth  of  metals,  but  rarely 
spends  it  in  vain,  for  fortune  usually  responds  to  his 
hopes  in  part.  For  when  out  of  twelve  veins  in 
which  he  has  a  joint  interest  one  yields  an  abundance 
of  metals,  it  not  only  gives  back  to  the  owner  the 
money  he  has  spent,  but  also  gives  a  jjrolit  besides  ; 
certainly  there  will  be  for  iiira  rich  and  profitable 
mining,  if  of  the  whole  number,  three,  or  four,  or 
more  veins  should  yiehl  metal.'     . 

'(Some  owners  prefer  to  buy  shares  in  mines 
abounding  in  metals  rather  than  to  be  troubled  them- 
.selves  to  search  for  the  veins  :  these  men  employ  an 
easier  and  less  uncertain  method  of  increasing  their 
property.  Although  their  hopes  in  the  shares  of  one 
or  another  mine  niaj'  he  frustrated,  the  buyers  of 
shares  should  not  abandon  the  rest  of  the  mines,  for 
all  the  money  ex|>ended  will  be  recovered  with 
interest  from  some  other  mines.'  ,  .  .  '  More- 
over a  prudent  owner,  before  he  buys  shares,  ought 
to  go  to  the  mine  and  carefully  examine  the  nature  of 
the  vein,  for  it  is  very  important  that  he  should  be 
on  his  guard  lest  fraudulent  sellers  of  shares  shouhl  de- 
ceive him.'  .  .  .  '  Nor  ought  miners  to  be  altogether 
distrustful  of  fortvme,  as  we  see  some  are,  who,  as 
soon  as  the  shares  of  any  mine  begin  to  go  up  in 
value  sell  them,  on  whicli  account  they  seldom  obtain 
even  moderate  wealth.' 

Translation  of  Agricola's  book  has  been  attempted 
by  others  but  we  believe  this  to  be  the  first  time  that 
tlie  work  has  been  done  by  anyone  having  the  neces- 
sary scholarship  ccjmbined  with  the  practical  know- 
ledge of  the  art  of  mining  required  fur  the  purpose. 
Mr.  Hoover  in  his  |ireface  outlines  some  of  the  many 
difficulties  that  had  to  be  mastered,  but  for  these  we 
must  refer  the  reader  to  the  book  itself.  The  work 
has  been  a  labour  of  love  which  has  occupied  the 
spare  time  of  a  busy  professional  man  for  a  period  of 
about  five  years.  The  printing  and  distribution  of 
the  book  is  a  princely  gift  to  the  profession,  as  the 
translators  have  expended  on  the  preparation  and 
publication  several  times  the  nominal  price  at  which 
the  edition  will  be  sold.  We  owe  to  Mr.  Hoover  and 
to  his  talented  wife  our  hearty  thanks  for  their  un- 
.selfisli  devotion  to  the  task  which  they  have  done  so 
well  and  we  feel  sure  thao  co])ies  of  Hoover's  Agricola 
will  have  an  honoured  place  in  the  libraries  of  many 
generations  of  mining  engineers  in  the  centuries  to 
come." — Srluml  of  Mines  Qiiurtcrly,  Columbia  Uni- 
rpr.siVi/,  Vol.  xxxiv..  No.  5,  April  1913,  pp. 'iSO-^St. 
(J.  G.) 


A  Text-Hook  of  Mining  Geology.    By  James 
Park.     Third  Ed.,  revised  and  enlarged.    Cloth, 
octavo,  ii'JX)  pages  with  many  illustrations.    Lon- 
don :  Charles  Gritfin  &  Co.     Price  6s.  net. 
"This  is  one  of  the  most  useful  of  technical  books. 
Published  first  in  19(l(i,  then  in  1907,  and  last  in  1911, 
it  has  been  kept  upto-ilate  with  a  paitistaking  care 
characteristic  of  the  author  in  all  his  work.     An  in- 
troductory   chapter    deals    with    the     elements    of 
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<.'e<ili>yy.  Tlie  second  is  devoteil  to  a  elassiticatioii  of 
uri'  (leposils,  wilh  a  ^'leat  variety  of  examples,  with 
simple  illustrations.  Veins  are  ^i\eu  a  eliapter  to 
themselves.  Under  this  heudinj;  are  disenssed  the 
origin,  structure,  ami  mineralization  of  the  dominant 
types  of  ore  deposil.  Secondary  enrichment  and  per- 
sistence of  ore  are  explaineil  simply.  A  larj;e 
quantity  of  pertinent  information  is  condensed  within 
a  few  paj,'es,  the  selection  «i  facts  hein;.;  nmile  with 
ailmirahle  jjood  sense.  In  the  next  chapter  the 
student  is  given  a  clear  analysis  of  faults  and  fault- 
in^',  illustrated  hy  a  select  biidiography,  of  the 
greatest  convenience  to  an  ini|niring  reader.  In 
Cliapter  \'II.  we  lind  the  outlines  of  economic 
mineralogy,  informing  the  .-student  concerning  the 
lirincii)al  ores  of  the  metals,  with  suHicient  reference 
to  their  geograi>hic  distrihution.  The  commercial 
n(ni-nietallic  minerals,  such  as  oil,  mica,  gypsum, 
and  grajihite  are  included.  The  last  two  cliapters 
deal  with  the  sampling  and  valuation  of  nunes,  giving 
the  sim|de  calculations  reiiuired  for  ordinary  cases  of 
dislocation.  Chapters  A',  and  VI.  arc  devoted  to 
theories  of  ore  deposition.  It  is  a  dilficult  siibject  for 
a  small  text-book,  but  Mr.  Park  has  used  discretion, 
.so  that  the  reader  is  only  given  the  essentials."  — 
T.  A.  RlCK.\l!l>,  Mimii(f  MfKiuziw,  MavlOlS,  p.  381. 
(A.  R.) 


Abstracts  of  Patent  Applications. 


(C.)    333/1-2.     Louis  David  Mills.     Improvements  in 
precipitating  apparatus.     •IG.dAI. 

This  application  describes  a  cmnbination  pre(di)ita- 
tion  apparatus  comprising  a  lic|uid  receptacle  or  a 
tank,  a  submerged  filter  leaf,  means  for  circulating 
anil  distributing  the  mixture  of  solution  and  precipi- 
tant and  means  for  drawing  the  .solution  through  the 
cake  of  precipitant  formed  unifornuly  on  the  filter 
leaf. 

(C.)      347/12.      Guy     Aubrey    Chalkley.       Inijjrove- 
ments  in  supporting  rock  drills.     '2.7. 12. 

This  is  a  device  for  keejjing  in  alignment  the  drill 
used  in  a  pneumatic  hammer  drill. 

It  consists  of  a  supporting  bar  carried  on  the  arm  of 
an  ordinary  rock  drill  column,  and  having  atits  outer 
end  a  conical  projection  to  fit  into  the  collar  of  the 
hole  to  be  drilled,  and  having  an  opening  through 
whi(di  the  drill  steel  passes  and  in  which  it  works. 

To  this  supporting  bar  is  fitted  a  tubular  bar, 
iirranged  to  carry  the  hammer  drill  on  two  projecting 
brackets,  and  capable  of  sliding  along  the  supporting 
bar  under  pressure  from  an  air-feed  cyliniler,  opera- 
ting at  its  outer  end,  and  secured  to  the  supporting 
bar. 

(C.I      396/12.      Theodore   Reunert.      Im]no\  enients 
in  nujrtar  boxes.     25.7.12. 

This  application  is  fen-  a  mortar  box  constructed  of 
a  metal — preferably  cast — ba.se.  The  sides  and 
enils  are  pressed  to  shapes  the  .same  as  the 
pressed  steel  plates  for  the  sides  and  ends,  and 
ortlinary  cast  nnjrtar  box.  The  sides  are  attached  to 
the  base  in  different  ways,  i.e.,  by  bolting,  and  by 
stiips  being  cast  into  the  base  and  then  riveted  to 
the  sides. 

(C.)      408/12.       William    Daly.       Improvements    in 
stamp  stem  guides.     26  7.12. 

This  application  relates  to  a  stamp  guide  consisting 
of  a  hollow  open-ended  cylinder  having  circular  ribs 
on  its  extended  i)eriphery — these  ribs  providing 
grooves  and  U  bolts  taking  into  these  grooves  so 
that  the  guide  may  be  readily  turned. 


(C.)      410/12.      William    Daly.       Improvements     in 

stamp  ta]i|iets.  26.7.12. 
This  application  relates  to  a  stamji  tappet  in  which 
the  ordinary  form  of  gib  is  replaced  by  a  gib  having 
a  semi-circular  recess  to  grip  the  stem,  and  the  out- 
side egdes  inclined  so  that  im  driving  up  the  cotter  the 
gib  is  foiced  in  two  directions,  Theie  is  a  further 
claim  f(n-  a  drift  holder  to  be  pa.ssed  througli  a  hole 
in  the  tapjiet. 

(C.)     437/12.     Samuel  Thomas  Tregaskis.     Improve- 
ments in  furmicesfor  heating  rock  drills.    14.8.12. 
This  apjilical ion  relates  to  a  drill  heating  furnace 
consisting  practically  of  a  coal  gas  proilucer  and  a 
due  into  which   the  gas  from  the  producer  is  blown 
and  burnt  and  in  which  the  drills  are  heated. 
(C.)     438/12.       Oliver    Harrison     (1),    John    Robert 
Pratt  (2).     Improvement  in  means  for  controlling 
the   umlertlow    from    classifiers    and    the    like. 
14.8.12. 
This  application  rebates  to  means  f(n' automatically 
controlling  the  underHow  from  classifiers  in  onler  to 
obtain  a  product  of  required  degree  jf  moisture. 

The  device  show'n  consists  of  a  system  of  levers 
.ami  compensating  weights  held  in  eqnilibrium  by 
the  weight  of  pulji  outtlowing  and  which  on  being 
disturbed  by  a  sudden  rush  of  thin  pulp  causes  the 
discharge  orifice  to  be  closed  until  readjusted  by  a 
water  filled  tippler  box. 

(C.)  211/13.  Alfred  James.  Improvement  in  appa- 
ratus for  agitating  or  collecting  ore  pulp,  10  5.13. 
This  application  relates  to  agitation  of  pulp  and 
describes  an  apparatus  for  raising  and  lowering  the 
agitator  arms,  etc.  by  means  of  a  clutch  on  the 
driving  shaft  which  operates  gearing  for  that 
purpose. 


Selected  Transvaal  Patent  Applications. 


Kkl.atino   to  Chkmistry,  Metallurgy  and 
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Compileil   by  C.  H.  M.  Kiscil,  F.M. Chart. Inst.P.A. 
(London),  Johannesburg  (Member). 


( N.B. — In  this  list  (P)  meatis  provisional  specifica- 
tion, and  (C)  complete  specification.  The  numher 
given  is  that  of  the  specification,  thename  that  o/  the 
applicaiit,  and  the  date  that  of  filing. ) 

(P.)  265/13.  Thomas  Holmes  (1),  Arthur  John 
Walton  (2).  Improvements  in  lock  drilling  and 
like  perfu.ssive  tools  with  detachable  bits.     9.6,13. 

(P.)  266/13.  John  Matthew.  Improvements  in 
electrical  water  heater.     10.6.13. 

(P.)  267/13.  Richard  Casson  Power.  An  im- 
proved detachable  bit.     10.6.13. 

(P.)  268/13.  Bruce  W.  Taylor.  Improvements 
in  filtering  apparatus,     10.6.13. 

(C.)  269/13.  Wilhelm  ( Inert  Boonzaier.  Scrapers, 
reamers,  and  burnishers  for  smokers,  pipes,  tubes, 
cylinders  and  the  like.     13.6.13. 

(C. )  27013.  Charles  Washington  Merrill.  Pro- 
cess for  precipitating  and  recovering  valuable  metal 
bearing  nniterials  from  solutions  and  precipitants  for 
use  in  connection  therewith.     13.6.13. 

(C.)  273/13.  Samuel  Campbell  Irving,  Improve- 
ments in  or  relating  to  roofing  sheets.      13.6.13. 

(P.)  274/13.  John  Oliver.  Improvements  in 
tube  mill  liners.     14,6.13. 

(P.)  276/13.  Arthur  Miles.  Improvements  in 
rollers  for  haulage  ropes  and  the  like.     14.6.13. 
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(P.)  277/13.  AA'alter  Bolter.  Rock  aiill  liead 
coupliiif,'.     16.6.13. 

(P.)  -278/13.  Louis  Uiilbrinj;.  Improvements  in 
the  manufacture  of  certain  tool.s  and  implements, 
namely  for<;e(l  sliovels,  spaile.s,  forks  and  the  like. 
17.6.13. 

(P.)  279/13.  Keiihen  Jones.  Improvements  in 
and  relating  to  rock-drills  and  detachable  bits  or 
cutters  therefore.      18/6/13   . 

(P.)  2H1/13.  Henry  MariusSehade  van  Westruni. 
Improvements  in  methods  of  making  and  maintain- 
ing roads  or  like  surfaces.     19  6.13. 

(P.)  28-2/13.  Sydney  .Joseph  Crowther  Wilkinson. 
.Improvements  in  detachaljle  or  loose  bits  for  drilling 
purposes.      10.6,13 

(0.)  -28*/13.  Nicolas  Heiirie  Marie  Dekker.  Im- 
provements in  or  relating  to  electrolytes  for  use  in 
electro-metallurgy.      19.6.13. 

(P.)  -285/13.  Robert  Kobson.  P.egulatiug  feed 
for  .sand  cones.     20.6. 13. 

(C.)  '286/13.  Oliver  Morgan  Habcock.  Improve- 
ments in  or  relating  to  bo.ves  and  machines  for  mak- 
ing them.     '26.8.13. 

(P.)  '287/13.  .Icdin  .Shanks.  An  improved  appa- 
ratus or  appliance  for  listing  drain  pipes,  water 
,pil)es,  gas  pipes  and  the  like.     20.6.13. 

(C.)  -288/13.  Albert  August  Jahnke(l),  National 
Wireless  Telephone  and  Telegraph  Company  (2). 
Apparatus  for  the  production  of  highficquency oscil- 
lating currents.     -20.6.13. 

(P.)  -289/13.  Davis  Ord-Hume,  jr.  Improve- 
ments in  gates.     21.6.13. 

(P.)  '200/13.  James  Matley  (1).  Con.stantine 
Russell  (2).  Im]irovenients  in  means  for  completing 
an  electric  circuit  when  a  predetermined  temperature 
is  reached,  applicable  for  actuating  fire  alarms  and 
for  other  purposes      21. (i  13. 

(P.)  -201/13.  Charles  Weir.  A  new  and  improved 
method  and  means  for  spraying  cattle  and  the  like. 
21.6.13. 

(P.)  292/13.  Frank  Simon  (1),  John  William 
Scott  (2).  Improvements  in  mining  columns.  '23.6.13. 
^  (P.)  '29;$/13.  Frank  Simon  (1),  John  William 
Seott  (2).  Improvements  in  feeding  njeans  of  percus- 
sive rock  drills,  coal  cutlers  ami  the  like.     '23.6.13. 

(P.)-  294/13.  Walter  P.olter.  C(mverted  drill 
sharpener.     24.6.13. 

(P.)  20.5/13.  George  Heathcote  Rotherham.  A 
renewable  shoe  shank  for  stamp  mills  and  the  like. 
25.6.13. 

(P.)  '207/13.  Harry  Brown.  Improvements  in  ore 
separating  cones  and  the  like.     25.6.13. 

(P.)  298/13.  Alfred  Whitby  (1),  Josiab  Whitby 
(2).     Improved  pole  for  mine  packs.     '26.6.13. 

(P.)  299/13.  Arthur  John  Phillip.  Improve- 
ments in  or  relating  to  .shells  or  cradles  of  rock-drilling 
machines.     26.6.13. 

(P.)  300/13.  AVm.  I.ippiatt.  Improvements  in 
catches  or  fastening  devices  applicable  for  sliding 
doors  and  the  like.     '26.6.13. 

(P.)  301/13.  Cuiseppe  Antonio  (1),  Pietro  Provay 
(2).  Improvements  in  tipplers  or  means  for  empty- 
ing railway  trucks  ami  the  like.     '26.6.13. 

(C.)  30-2/13.  John  (Jodfrey  Parry  Thomas  (1), 
The  Thomas  Transmission,  Ltd.  (2).  Improvements 
in  and  connected  with  electric  power  transmission. 
26.6.13. 

(C.)  303/13.  John  FrHUcis  Staley  (1),  Cyril  Frank 
Jackson  (2).  Improvements  in  safety  meciianism  for 
the  winding  gear  of  coal  pits  ami  the  like.     26  6. 13. 

(P.)  304/13.  George  Mellis.  Improvements  in 
or  relating  to  nut-locks.     26.6.13. 


(C. )  305/13.  Harry  Palent.  An  improvement  in 
the  manufaclinre  of  engine  packings  from  leather. 
27.6.13. 

(P.)  308/13.  Spiro  Matelas.  How  to  manufac- 
ture rubber  from  indigenous  roots  and  the  like. 
'28  6.13. 

(C.)  310/13.  Wm.  Fennell.  Improvements  in  or 
in  connection  with  tube  mills.     30.6.13. 

(C. )  311/13.  Thomas  Unsworth.  An  improved 
pneumatic  wheel.     2.7.13. 

(P.)  31-2/13.  Carl  Diesdner.  The  advertising 
clock.     -2.7.13. 

(P.)  313/13.  Charles  Wm.  Twiss.  Improved 
)U'ocess  for  cleaning  diamondiferoiis  soils  and  gravels. 
-2.7.13. 

(P.)  314/13.  AlbertCarmel.  An  imjiroved  specific 
remedy  for  the  cure  of  piles.     2.7.13. 

(P.)  315/13.  .\lbert  Carmel.  An  improved  specific 
remedy  for  hysteria,  convulsions,  worms,  ami  in- 
somnia.    3.7.13. 

((J.)  316/13.  Samuel  Kedfern.  Improvements  in 
or  relating  to  packing  for  steam  engines  and  the  like. 
3.7.13. 


Chang-es  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivet'y  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-reeeipt  of  Jojirnals  and  Notices. 


Anc.MUNI,   H.,  Ijo  Paris;    Mennacry,    Seine-et-Oise, 

Fra,nce. 
Bkli.,  H.  C.  F.,  Ijo  Gerniiston  ;  Zaaiplaats  T.    M. 

(-'o.,  Sterkwater,  'I'ransv.ial. 
FlMOT,  (;.,    Ijo   Sumatra;    Mijnbouw   Maatchappij, 

"  Sal  id  a,"  ■()('"  Padang.  D.  E.  Indies. 
(JiLCHlii.ST,   1).,  //o  Randfontein  ;    Brakpan   Mines, 

Ltd.,  P.  O.  Box  3,  Brakpiui. 
GrT.i.ACiiSKN,  15.  C,  Ijo  Randfontein  :  .Manor  House 

Hotel,  .lepjics. 
Hoii.'ii'iKi.l),  .1.  K.,  //()  Cam  and  Motor  Mine  ;  Golden 

Kopjes  Mine,  Lomagundi.  Rhodesia. 
HoWAHi),  T.  C.  L.,  Ijo  Knigbts  ;  Main   Club,  East 

Rand  Propriety  Mines,  Ltd.,  East  Rand. 
Johns,  J.  Haruv,'  to  "  Tliorsden,"  Guildford  Road, 

Woking,  Surrey. 
KlEHNANDKii,  M.  C.,  Ijo  Cleveland  ;  Bantjes  Cons. 

Mines,  Ltd.,  P.  O.  Box  2,  Florida. 
Krause,  H.  L.,  Ijo  Benoni;  New  Rietfontein    Es- 
tates, P.  O.  Box  15,  Reitfontein. 
Lamont,  K.    B.  ,    Ijo  Langlaagte  ;  Van  Ryn  Deep, 

Ltd.,  P.  O.  Kleinfontein. 
Leslie,  H.  M.,  to  10,  St.  Andrew's  Drive,  Pollok- 

sbields,  Glasgow. 
LovEi.i,,  W.  .].,1o  P.  O.  Box  30,  East  Rand. 
Miller,  J.,  Ijo  Long  Tunnel  Mine  ;  "Shrewsbury," 

Esplanade,  Middle  Brighton.  Victoria,  Australia. 
NORMAND,  J.    N.,  Ijo  Gwelo  ;  Queens  Mine,  Bula- 

wayo,  Rhodesia. 
Ordma'n,    D.;    to    23,    Upper   Meyer  Street,   New 

Doornfmitein. 
Pooler,  F.    J.,    Ijo  Johannesburg;  1'23,    Windmill 

Lane,  Smethwick,  Stali's,  England. 
RoiJEin-soN,   (J.   A.,  to  May  Cons.  G.  M.  Co.,  P.  O. 

Box  193,  ('ermiston. 
Stranoe,  E    H.,   Ijo   Colorado;    P.    O.    Box    732, 

Kellogg,  Idaho,  U.S.A. 
Veasey,  J.   H.,  i/o  Rhodesia;  P.  O.  Germiston. 
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Proceeding's 

AT 

Ordinary  General  Meeting', 
August    16th,  1913. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  South  African  School  of  Mines 
Building,  Johannesburg,  on  Saturdaj',  August 
16th,  1913,  Mr.  Alex.  Richardson  (President)  in 
the  chair.     There  were  also  present: 

39  Members :  Prof.  G.  H.  Stanley,  Messrs. 
J.  E.  Thomas,  H.  A.  White,  J.  Littlejohn,  T. 
Donaldson,  S.  Salkinson,  C.  Toombs,  F.  Warten- 
weiler,  F.  W.  Watson,  John  Watson,  R.  G. 
Bevington,  A.  F.  Crosse,  W.  R.  Dowling, 
A.  McA.  Johnston,  J.  R.  Williams,  John  Yates 
(Members  of  Council),  A.  S.  Allam,  E.  H. 
Croghan,  J.  M.  Dixon,  R.  Dures,  B.  J.  Hastings, 
J.  M.  L.  Henry,  G.  A.  Lawson,  W.  A.  Ledingham, 
H.  H.  Morrell,  P.  T.  Morrisby,  J.  M.  Neil),  S. 
Newton,  G.  Nicol,  F.  D.  Phillips,  J.  C.  Phillips, 
C.  D.  Richardson,  D.  F.  Scott,  A.  L.  Spoor,  J.  A. 
Taylor,  A.  Thomas,  W.  E.  Thorpe,  J.  H.  Veasey, 
and  H.  Wood. 

13  Associates  and  Students:  Messrs.  N.  S. 
Arnot,  E.  G.  Baskett,  G.  J.  V.  Clarence,  J. 
Cronin,  O.  A.  Gerber,  ./.  Ingram,  R.  W.  Irwin, 
L.  T.  Leyson,  S.  E.  AVillows-Munro,  R.  Ramsay, 
P.  Scatterty,  R.  R.  Vail  and  W.  Waters. 

13  Visitors,  and  Fred.  Rowland  (Secretai-y). 

MINUTES. 

The  Minutes  of  the  Annual  General  meeting 
were  confirmed. 

NEW    MEMBERS. 

Prof.  J.  Yates  and  Mr.  J.  R.  Williams  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
that  the  candidates  for  membership  had  been 
elected,  as  follows: — 
CUMMI.VG,  Joseph,  Simmer  Deep,  Ltd.,  P.  O.  Bo.x 

ITS,  (iermiston.     Atiirtlpamator. 
Kkli.y,   John    Vincent,    El    Favor    Mining    Co., 
Hostotipaquillo,  .lalisco,  Mexico.     Mining  Engi- 
neer. 


The  Secretary  announced  that  since  the  last 
meeting  of  the  Society  the  following  Associates 
and  Students  had  been  admitted  bj'  the  Council  : 

As  Associates — 
Aymard,    Malcolm,  27   Primrose   Terrace,  Berea, 

Johannesliurg.      Metallurgist.     (Tran.'ifer  from 

Students  Roll.) 
Creed,  Cecil  Thomas,  New  Modderfontein  G.  M. 

Co.,    Ltd.,    P.    O.    Box  25,   Benoni.     Assistant 

Assayer. 
White,   Stanley    Brown,   Bullfinch    Proprietary 

G.  M.  Co.,  Bullfinch,  W.  Australia.     Assayer. 

As  Students — 
Kinahan,  Brian  Arthur  Douglas,  Ferreira  Deep, 

Ltd.,   P.    O.    Box    1056,   Johannesburg.      Post 

Graduate  Student. 
Long,  Frank  Douglas,  S.A.  School  of  Mines  and 

Technology,    P.    O.    Box    1176,   Johannesburg. 

Student. 

General  Business, 
international  engineering  congress. 

The  Secretary  :  I  have  to  bring  to  the 
notice  of  members  that  a  most  cordial  invitation 
has  been  received  from  a  number  of  Engineering 
Societies  in  America  to  attend  and  participate  in 
the  proceedings  of  an  International  Engineering 
Congress  to  be  held  in  San  Francisco  in  Sept., 
1915.  The  following  details  are  published  for 
information  of  members  : — 

"  In  connection  with  the  Panama- Pacific  Inter- 
national Exposition  which  will  be  held  in  San 
Francisco  in  1915,  there  will  be  an  Inter- 
national Engineering  Congress,  in  which  engineers 
throughout  the  world  will  be  invited  to  partici- 
pate. 

The  congress  is  to  be  conducted  under  the 
auspices  of  the  following  five  National  Engineer- 
ing Societies  :  The  American  Society  of  Civil 
Engineers,  American  Institute  of  Mining  En- 
gineers, The  American  Society  of  Mechanical 
Engineers,  American  Institute  of  Electrical 
Engineers,  and  The  Society  of  Naval  Architects 
and  Marine  Engineers. 

These  societies,  acting  in  co  operation,  have 
appointed  a  permanent  Committee  of  Manage- 
ment, consisting  of  the  Presidents  and  Secretaries 
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of  each  of  these  Societies,  and  eighteen  members 
resident  in  San  Francisco. 

The  Committee  has  effected  a  permanent 
organisation,  with  Prof.  Wm.  F.  Durand  as 
Chairman,  and  W.  A.  Cattail  as  Secretary- 
Treasurer,  and  has  established  executive  ofKces 
in  the  Foxcroft  Building,  68  Post  Street,  San 
Francisco. 

The  ten  members  of  the  Committee,  consist- 
ing of  the  Presidents  and  Secretaries  of  the  five 
■national  societies  will  constitute  a  Committee  on 
participation,  through  whom  all  invitations  to 
participate  in  the  Congress  will  be  issued  to 
governments,  engineering  societies,  and  indivi- 
duals. 

The  Honorary  OflScers  of  the  Congress  will 
consist  of  a  President  and  a  number  of  Vice- 
Presidents  selected  from  among  the  most  distin- 
guished engineers  of  this  and  foreign  countries. 

The  [lapers  presented  at  the  Congress  will 
naturally  be  divided  into  groups  or  sections. 
During  the  Congress  each  section  will  hold 
independent  sessions,  which  will  be  presided  over 
by  a  chairman  eminent  in  the  branches  of 
engineering  covered  by  his  section. 

The  scope  of  the  Congress  has  not  as  yet  been 
definitely  determined,  but  it  is  hoped  to  make  it 
widely  representative  of  the  best  engineering 
practice  tliroughout  the  world,  and  it  is  intended 
that  the  papers,  discussions  and  proceedings  shall 
constitute  an  adequate  review  of  the  pmgress 
made  during  the  past  decade  and  an  authorita- 
tive presentation  of  the  latest  developments  and 
most  approved  practices  in  the  various  branches 
of  engineering  work. 

The  papers,  which  will  be  collected  and 
published  by  the  Congress,  should  form  an  in- 
valuable engineering  library,  and  it  is  intended 
that  this  publication  shall  be  in  such  form  and 
at  such  cost  as  to  becomeavailable  to  the  greatest 
possible  number. 

The  various  committees  are  now  actively  at 
work,  and  it  is  hoped  that  further  and  more 
definite  announcements  as  to  the  membership 
fees,  schedules  of  papers,  etc.,  can  be  made  in  the 
•very  near  future." 

lEIBIUM    PRIZE    PAPERS. 

Mr.  J.  R.  Williams  (Past-President):  I 
would  like  to  ask  whether  the  two  Iridium  prize 
papers  ap[)earing  in  the  last  Journal  are  open  for 
discussion.  My  reason  for  asking  the  question 
is  that  I  know  that  in  connection  with  papers  of 
this  nature  full  benefit  from  them  can  only 
be  derived  by  a  thorough  discussion.  I  think  I 
am  expressing  the  wi.sh  of  a  cumber  of  members 
when  I  say  that,  unless  there  are  good  reasons  to 
the  contrary,  the  papers  should  be  open  for  dis- 
cussion at  future  meetings. 


The  President :  In  reply  to  Mr.  Williams, 
the  Council  went  fully  into  the  matter  of  discus- 
sing these  Iridium  papers,  and  the  conclusion  we 
came  to  was,  that  it  was  scarcely  fair,  under  the 
circumstances,  to  throw  them  open  to  discussion. 
It  is  quite  open  to  any  member,  however,  to 
bring  forward  a  contribution  on  the  subject  as  an 
original  paper  of  his  own,  and  thus  re-open  the 
whole  question. 

I  have  much  pleasure  in  presenting  the  prizes 
to  the  joint  winners  in  this  competition.  I  am 
sorry  to  say  that  Mr.  Gray  is  unable  to  attend, 
but  Mr.  Toombs  is  here,  and  I  am  sure  he  will, 
while  receiving  his  own  prize,  be  pleased  to 
represent  Mr.  Gray  on  this  occasion. 

iVir.  C.  Toombs  (Member  of  Council)  briefly 
expressed  his  thanks. 

MR.    PERCY    WHEELER. 

Tile  Secretary  ;  Enquiries  have  been  received 
through  one  of  the  British  Legations  on  the 
Continent,  for  a  Mr.  Percy  Wheeler,  a  mining 
engineer,  who  is  reported  to  have  been  on  the 
Witwater.srand  for  about  ten  years.  Private 
enquiries  have  proved  fruitless  and  the  name  can- 
not be  found  in  any  directory.  Should  any 
member  be  cognisant  of  his  whereabouts  I  shall 
be  glad  if  he  will  communicate  with  me. 

JOHANNESBURG    TRADES    SCHOOL. 

A  letter  has  been  received  from  the  Secretary 
of  the  Johannesburg  Trades  School,  drawing 
attention  to  a  pamphlet  showing  the  work  done 
by  tiiat  school.  I  shall  be  pleased  to  send  a 
copy  to  any  member  interested. 

SOUTH    AFRICAN    RED    CROSS    SOCIETY. 

I  also  wish  to  draw  the  attention  of  members 
to  the  fact  that  the  South  African  Red  Cros.s 
Society  is  now  prepared  to  give  lectures,  hold 
e.vaminations,  and  give  certificates  to  successful 
candidates  in  ambulance  work.  The  Society, 
l)einji  newly  organised,  is  in  need  of  funds  ;  and 
it  any  one  present  would  like  to  become  a 
member  of  the  Red  Cross  Society  the  necessary 
forms  can  be  obtained  on  application.  The  sub- 
.s(;ii|ition  is  10.s.  6d.  per  annum.  The  syllabus 
ami  circulars  giving  the  aims  and  objects  of  the 
ori/anisation  will  be  sent  to  anyone  requiring 
t,  em 

The  President  :  I  may  mention  that  the 
R  d  Cross  Society  is  taking  over  the  organisation 
of  the  competitions  for  the  Society's  Ambulance 
Shields,  which,  as  may  be  remembered,  were  so 
viM'v  successful  last  year.  It  is  expected  that  the 
competitions  will  be  held  about  the  end  of 
Oittober  of  this  year  ;  and,  I  think,  under  the 
auspices  of  such  an  expert  body  as  the  Red  Cross 


All".  )9I3 


A/i.f.  /I'ichaidsou — J  no  111/ mil/  Aihlii.^y. 
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Soiiety,  they  will  probably  cover  a  wider  field  ; 
and  I  have  little  doubt  that,  as  the  mining  public 
becomes  more  familiar  with  these  very  useful 
competitions,  their  success  will  continue  to  in- 
crease. 

Mr.  A.  F.  Crosse  (Past-President)  :  I  do  not 
know  whether  it  is  the  intention  of  the  Council 
to  hold  an  E.^hibition  ne.xt  year,  but,  if  so,  it  is 
desirable  th.tt  preparations  should  be  made  many 
months  beforehand,  in  order  to  permit  of  oversea 
e.xhibitors  being  well  represented. 

The  President  :  I  have  much  pleasure  in 
informing  Mr.  Crosse  that  an  E.\hibition  Com- 
mittee has  been  appointed,  and  that  it  intends, 
in  the  course  of  a  week  or  so,  to  begin  work  in 
■connection  with  the  organisation  nf  the  Exhibi- 
tion. 

The  President :  I  will  ask  Prof.  Stanley  to 
take  the  Chair  while  I  read  my  Inaugural 
Address. 


INAUGURAL  AUDRKSS. 


By  Alex.  Richardson,  JM.lnst.M.M.  (President). 


When  you  elected  me  President  of  this  Society 
I  was  at  once  deeply  sensible  of  the  honour  con- 
ferred upon  me  ;  and  I  soon  became  conscious  that 
the  occupation  of  the  chair  was  coincident  with 
the  performance  of  certain  duties,  the  most  press- 
ing of  which  was  the  presentation  of  an  inaugural 
address.  There  being  no  restrictions  as  to  the 
subject-matter  and  form  of  such  an  intro- 
ductory lecture,  other  than  the  elastic  ones 
dictated  by  a  sense  of  propriety,  I  experienced 
some  difficulty  in  deciding  upon  a  theme.  Many 
subjects  presented  themselves  to  my  mind  ;  but 
on  consideration  I  found  that  most  of  them  were 
either  too  technical  or  controversial  to  be  satis- 
factorily dealt  with  in  a  jjaper  not  open  to  free 
discussion,  or  of  too  general  a  nature  to  allow  me 
to  do  justice  to  them  without  the  ri.sk  of  wear)'- 
ing  you.  I  therefore  decided  to  utilize  past 
experiences  of  my  own,  in  this  and  other  districts 
of  South  Africa,  and  to  base  thereon  a  brief  re- 
view of  the  training  and  work  of  the  uiine 
surveyor. 

Mine  surveying  is  to-day  recogniz3d  through- 
out the  Union  as  a  di.stiuct  profession.  This 
recognition  is  partly  due  to  the  increased 
responsibility  attaching  to  the  work  through  the 
magnitude  and  .systematic  organi.sation  of  modern 
mining  operations,  but  niainl}'  owing  to  its  being 
necessary  for  mine  plans  to  be  signed  by  a  certi- 
ficateil  mine  surveyor  before  the  Government  will 
tifficially  accept  them.     Now  every  profession  has 


its  own  characteristic  scope,  and  calls  for  special 
skill  in  certain  ilirections  ;  and  it  is  therefore 
desirable  that  anyone  who  aims  at  becoming  a 
surveyor  should  devote  particular  attention  to 
those  lines  of  study  which  have  a  direct  bearing  on 
his  work.  With  the  object  of  assisting  students 
of  surveying,  or  those  just  beginning  as  assistants 
on  the  mines,  to  form  an  idea  of  the  knowledge 
that  wiil  be  required  of  them,  I  have  drawn  up 
a  concise  syllabus  embracing  these  subjects 
which  exiierience  has  shown  me  require  closer 
attention  than  others. 

Mathem.\tics  : — Arithmetic. — Addition,  sub- 
traction, multiplication,  and  division  ;  their 
tabulation,  short  cuts,  aliridged  methods,  and 
checks.  Greatest  common  measure.  Least 
common  multii)le.  Fractions.  Decimals  ;  rough 
tests  for  checking  the  po.sition  of  the  decimal 
point.  Alligation.  Square  and  cube  measure. 
Ratio,  proportion,  and  rule  of  three.  Applica- 
tion of  the  terms  average  and  per  cent.  Square 
root.  Calculation  of  numerical  values  from  simple 
formula'.       Weights  and  measures. 

Algebra. — Addition,  subtraction,  multiplica- 
tion, and  division.  Brackets.  Factions.  Fac- 
torisations. Indices.  Transformation  and 
simplication  of  formuhv.  Simjile,  simultaneous, 
and  ijuadratic  ecjuations. 

Geoijietry  and  Memtunition. — The  theorems, 
(iroblems,  and  corollaries  of  Euclid,  books  1  to  4, 
6  and  11,  but  not  with  strict  adherence  to  the 
Euclidian  order  and  method.  Scales.  Drawing 
to  scale.  Problems  relating  to  line.s,  circles,  and 
plane  figures  Location  by  rectangular  co- 
ordinates. Projection  of  points  and  lines.  Planes. 
Projection  of  plane  figures  on  inclined  [)lanes. 
Line  and  plane.  Areas  of  plane  figures  with 
rectilinear  and  curvilinear  boundaries.  Areas  of 
.surface  of  solids.  Volumes  of  regular  solids. 
Volumes  of  excavation.?,  embankments,  and 
irregular  solids.  Density  and  relative  density. 
Capacities  and  weights  of  structures.  Use  of 
planiiueter.  Measurement  of  quantities  from 
plans.  Measuring  quantities  and  extending  in 
schedule  form. 

Trigonovietry. — Measurement  of  angles.  Tri- 
gonometrical ratios.  Application  of  algebraical 
signs.  Trigonometrical  ratios  of  two  angles. 
Formuhe  for  the  division  of  angles.  Relation 
between  the  sides  of  a  triangle  and  the  trigono- 
metrical functions  of  the  angles.  Transformation 
and  reduction  of  trigonometrical  expressions. 
Logarithms,  ilathematical  tables.  Properties 
of  triangles.  Solution  of  triangles.  Measure- 
ment of  heights  and  distances. 

Geology  and  Minehalogy. — The  external  and 
internal  forces  effecting  changes  in  the  earth's 
crust,  and  the  processes  of  disintegration,  trans- 
portation, and  deposition.     Laws  of  stratification. 
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Subsequent  features  ;  jointing,  inclination,  fold- 
ing, and  faulting.  Sedimentary,  metamorpliic 
and  igneous  rocks  :  their  formation,  characters, 
and  modes  of  occurrence.  The  simpler  forms  of 
ore  deposits.  Common  rock-forming  minerals. 
Methods  of  determining  the  strike  and  dip  of 
strata,  faults,  dikes,  and  veins.  Dip  and  strike 
problems.  Faults  and  fault  problems.  Methods 
of  physical  and  chemical  examination  by  which 
minerals  and  rocks  can  best  be  identified  in  the 
field  and  in  the  laboratory.  Geological  sketch 
mapping  and  .section  drawing.  Preparation  of 
geological  reports. 

Mine  Valuation. — Careful  and  systematic 
methods  of  sampling,  booking,  and  preparing  the 
sample  for  assay.  Correct  sampling  procedure 
to  adopt  in  difficult  or  unusual  cases.  Prepara- 
tion of  well  arninged  written  or  graphic  records 
for  easy  reference.  Right  and  wrong  ways  of 
averaging,  and  a  clear  understanding  of  the 
principles  involved.  Calculation  of  stoping  and 
niilliTig  widths,  tonnages,  and  values,  of  the  ore 
reserves  of  a  mine.  Incidence  of  stoping  width 
and  sorting  on  the  yield,  working  cost,  and  profit. 

Surveying. — Use  of  the  steel  tape  in  ordinary 
and  precise  work.  The  transit  theodolite,  its 
types,  construction,  adjustment,  care,  and  lise. 
Field  books  and  methods  of  booking.  Sources 
of  error.  Prevention  and  elimination  of  error, 
instrumental  or  otherwise.  Degree  of  accuracy 
required  in  dift'erent  classes  of  work,  and  the 
sim|ilest  ways  of  obtaining  it.  Co-ordinate.s, 
their  calculation  and  application.  Problems  and 
exerci.ses  in  the  use  of  co-ordinates.  Traversing 
witji  the  theodolite.  Minor  triangulation.  Con- 
necting surface  and  underground.  Dumpy  and 
wye  levels,  their  construction,  adjustment,  care, 
and  use.  Levelling.  Tacheometric  surveying 
and  levelling.  Setting  out  above  and  below 
ground.  Contouring.  Sketching.  Overcoming 
obstacles  inseparable  from  underground  survey- 
ing.. Development  and  .stope  measurement. 
Omci.^e  methods  of  South  African  survey  practice, 
[uclusive  checks  for  the  detection  of  error  in 
instrumental,  booking,  calculating,  and  plotting 
work.  Lettering,  and  general  draughtsmanship. 
Enlarging  and  reducing  plans,  tracing,  and  blue 
printing.  Supreme  importance  of  accuracy  in 
all  departments  of  survej'  work. 

Miscellaneous  — Manipulation  of  calculating 
machines.  Methods  of  statistical  presentation. 
Sufficient  knowledge  of  structural  design  for  the 
prejiaration  of  plans,  specifications,  and  quantities 
relating  to  the  simpler  forms  of  foundation.*-, 
dain.s,  buildings,  etc.  Use  of  technical  books  and 
periodicals.  Collection  of  significant  data,  and 
the  compilation  of  reports.  Ordinary  mining 
methods  and  mining  routine. 


You  will  notice  that,  in  the  foregoing  syllabus, 
I  have  made  mention  of  several  elementary 
divisions  to  which  reference  might  seem  to  be 
more  fittingly  made  in  the  prospectus  of  a  prepara- 
tory school.  I  have  included  them  because  I 
wish  to  draw  attention  to  the  desirability  of 
acquiring  a  more  .specialized  knowledge  of  such 
simple  processes  than  the  average  school  or  college 
course  enables  one  to  obtain.  It  is  not  common, 
for  instance,  to  find,  outside  of  financial  circles, 
men  who  can  cast  long  columns  of  figures  with 
accuracy  and  dispatch,  or  who  are  acquainted 
■with  the  many  time-saving  arithmetical  devices 
of  the  expert  computer  ;  and  the  mine  surveyor 
will  find  that  familiarity  with  such  matters  will 
ease  his  work  considerably.  Several  things,  such 
as  the  determination  of  azimuth  from  the  sun  or  ' 
stars,  the  micr+iscoiiical  identificaticn  of  rocks 
from  thin  sections,  etc.,  I  have  omitted  from  my 
list  because  they  come  outside  his  ordinary  work  ; 
but  at  the  same  time,  he  will  be  all  the  better 
equipped  for  any  emergency  if  he  knows  how  to 
carry  them  out. 

Having  now  dealt  with  the  training  of  the 
mine  surveyor,  I  shall,  following  the  practice  of 
historians,  skip  a  few  uneventful  year.s,  and  take 
up  his  work  at  a  point  where,  after  obtaining  his 
certificate,  he  has  been  appointed  to  a  producing 
mine  of  moderate  size.  On  entering  on  his 
duties,  his  first  care  will  be  to  ascertain  what 
plans  are  in  existence,  and  if  they  have  been 
prepared  in  accordance  with  the  government 
regulations,  and  that  sufficient  essential  data  exist 
to  enable  him  to  carry  on  and  l>ring  them  up  to 
date.  Should  the  plans  be  much  in  arrear,  he 
will  proceed  with  the  underground  survey  first  ; 
but  before  doing  so  he  will  a.ssure  himself  that 
the  instruments  with  which  he  is  to  work  are  in 
proper  order  and  adjustment.  In  carrying  out 
this  extension  of  the  underground  survey,  he  will 
on  each  level  begin  several  stations  in  from  the 
last  available  one,  and  so,  by  overlapping,  check 
the  work  of  his  predece.ssor  at  several  points. 
While  this  work  is  proceeding,  he  will  attend  to 
any  matters  of  urgency  that  crop  up,  such  as 
giving  lines  for  develojiers  to  work  to,  measuring 
up  contract  work,  and  so  forth.  The  surface 
plan  will  th'^n  engage  his  attention,  and,  in  addi- 
tion to  surve3Mng  in  recent  additional  works,  he 
may  have  occasion  to  check  the  position  of  some 
of  the  beacons  by  means  of  minor  triangulation. 
At  all  times  and  sea.sons,  his  .services  will  be  in 
danger  of  being  requisitioned  by  the  engineer,  to 
mark  out  sites,  give  centre  lines  and  levels  for 
construction  work,  measure  up  contract  masonry 
and  earthwork,  and,  generally,  to  attend  to  various 
matters  appertaining  to  the  office  of  clerk  of 
works.  He  will  also  jieg  out  and  give  levels  for 
some  tennis  courts,  and  find  out  how  few  laps  to 
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the  mile  the  sports  ground  will  conveniently 
accommodate.  The  plotting  of  additional  survey 
and  geological  data  will  alwaj's  be  in  progress,  as 
will  also  be  the  recording  of  development  values 
and  general  mine  sampling  results.  Special 
plans  will  have  to  be  prepared  from  time  to  time 
for  the  Mines  Department,  consulting  engineer, 
Municipality,  insurance  company,  and  others. 
He  will  also  be  expected  to  make  a  thorough 
study  of  the  faults  and  dikes  in  the  mine,  in 
order  that  lie  may  assist  the  manager  in  correhit- 
ing  them,  determining  their  course,  and  in  fore- 
casting the  conditions  likely  to  obtain  in  the 
lower  levels,  so  that  development  may  be 
planned  out  without  incurring  the  risk  of  dis- 
agreeable surprises.  The  measuring  of  contract 
stope  and  development  faces  will  necessitate 
the  expenditure  of  much  pedestrian  energy, 
and  require  close  apiilication  at  the  end  of  the 
month  ;  and  in  the  pursuance  of  this  arduous 
duty  something  will  be  learnt  of  the  value  of  tact 
and  patience  as  neutralizers  of  acerbity.  Once 
every  year,  at  least,  the  ore  reserves  of  the  mine  will 
have  to  be  recalculated,  and  this  work  will  call 
for  considerable  judgment  in  determining  which 
blocks  may  be  legitimately  classed  as  developed, 
the  stoping  widths  likely  to  be  obtained  in  break- 
ing the  ground,  the  best  way  of  arriving  at  the 
value  of  those  blocks  whose  peripheries  have  been 
irregularly  or  incompletely  sampled,  and  in  esti- 
mating the  value  of  many  other  factors  not 
amenable  to  rule.  He  will,  if  ambitious,  keep 
the  mine  manager's  certificate  and  the  mine 
manager's  position  in  view,  and  endeavour,  by 
taking  an  active  interest,  if  possible  participation, 
in  every  pjhase  of  underground  work,  with  a 
studious  regard  for  the  surface  departments,  to 
qualify  himself  for  taking  cimtrol  of  the  mine 
should  it  ever  become  his  privilege  to  do  so. 

This  closes  my  address  ;  and  1  liojie  that  in  it 
I  have  been  fortunate  enough  to  touch  on  some 
points  of  interest  to  you. 

Prof.  G.  H.  Stanley  (Vice-President)  :  I  have 
much  pleasure  in  moving  a  vote  of  thanks  to  our 
President  for  a  very  interesting  address.  As  a 
some-time  teacher  of  surveying  myself,  I  do  not 
think  that  he  has  missed  much  of  the  ground 
that  a  student  who  has  taken  up  surveying  for 
his  livelihood  has  to  cover.  Of  ccjurse,  tho.se 
students  who  take  up  a  co-ordinated  course  will 
find  these  things  dealt  with.  But  I  think  that 
this  address  of  Mr.  Richardson's  gives  a  very 
useful  lead  and  will  be  a  most  useful  guidance  to 
the  much  larger  number  who  have  to  work  up  by 
themselves,  in  selecting  what  studies  they  shall 
follow.  They  have,  of  course,  in  this  very  long 
list  a  very  large  number  of  subjects  in  which 
they  have  to  become  more  or  less  proficient,  and 


some  are  of  more  immediate  importance  than 
others,  but,  as  I  said  before,  there  is  scarcely 
anything  which  can  be  left  out.  Passing  on  to 
the  latter  portion  of  the  address  the  President 
tells  us  what  the  mine  surveyor  has  to  do.  Where 
a  mine  surveyor  takes  up  this  employment  1. 
think  his  time  should  be  so  occupied  and  taken 
up  with  Work  that  he  might  be  congratulated  on 
the  pleasing  varity  of  his  duties  and  sliould 
certainly  never  feel  bored. 

IVlr.  J.  R.  Williams  (Past-President)  -.  I  have 
much  pleasure  in  seconding  the  vote  of  thanks  to 
the  President  for  his  very  able  addres.s.  I  may 
say,  somewhere  a  little  over  '20  years  ago,  that 
Mr.  Richardson  and  myself  worked  together,  and 
I  remember  making  a  remark  to  the  manager  of 
the  old  Langlaagte  Estate  that  he  was  a  pretty 
careful  youngster,  and  I  think  if  the  address 
which  has  been  given  us  to-night  is  carefully 
followed,  it  will  be  found  that  his  taste  for 
accuracy  has  in  no  way  diminished. 

The  President ;  I  have  to  thank  Prof. 
Stanley  and  Mr.  Williams  for  their  very  kind 
remarks,  and  the  members  pi'e.sent  for  the  cordial 
interest  they  have  shown  in  my  paper. 


MINING  COPPER  ORES  AT  MESSINA. 


By  J. 


Allan  Woodbukn, 
(Associate). 


M.Inst.  M.M. 


Near  the  Limpopo,  in  the  extreme  north  of 
the  Transvaal,  there  are  extensive  ancient  copper 
workings,  and  evidence  still  exists  of  smelting 
having  been  carried  on  for  some  distance  around 
these  ancient  copper  workings.  Small  pieces  of 
good  copper  ore,  and  slags,  are  to  be  found,  and  a 
small  topper  casting  was  recently  discovered 
while  prospecting  about  half  a  mile  from  Messina. 
These  ancient  workings  extend  over  a  consider- 
able area,  and  go  down  to  a  depth  of  70  or  80  ft. 
from  the  surface.  The  method  of  mining  appears 
to  have  been  that  of  opencast  quarrying  where 
the  lode  was  wide,  and  the  waste  rock  seems  to 
have  been  thrown  behind  as  the  face  advanced. 
The  ore  appears  to  have  been  cobbed  and  roughly 
concentrated  on  the  surface,  the  concentrate 
being  taken  to  the  smelters,  and  the  balance  left 
either  on  the  surface  or  thrown  back  into  the 
open  workings.  The  richest  shoot  so  far  opened 
u]),  which  was  worked  by  the  ancients  to  a  depth 
of  80  ft.  from  the  surface,  seems  to  have  been 
.systematically  filled  in  with  loose  debris  right  up 
to  the  surface,  .so  that  very  little  evidence  existed 
of  this  rich  Bonanza  len.s. 
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There  are  several  lines  of  ancient  workings,  as 
sbown  on  Plan  (A),  and  so  far  three  distinct 
lodes  have  been  developed  and  are  at  present 
being  worked.  These  are  called  North,  Middle, 
and  South  lodes.  The  general  trend  of  these 
lodes  is  X  E.  and  S  W.  ;  towards  the  west,  how- 
ever, the  three  lodes  appear  to  approach  each 
other,  diverging  towards  the  east. 

The  formation  for  fully  a  mile  around  Jlessina 
is  aranite,  with  hornblende-gabbro  dikes  running 
in  various  directions.  On  the  line  of  reefs  var- 
ious rocks  are  found,  but  principally  decomposed 
or  altered  granites.  Both  red  and  grey  granites 
are  expo.sed  in  the  cross-cuts  between  the  reefs, 
frequently  of  a  gneis.sic  structure,  and  soft  decom- 
posed fel.sites,  like  china  clay,  coloured  red  yellow, 
or  green,  are  associated  with  the  copper  lodes  at 
some  places,  and  at  others  pure  white  quartz 
occupies  the  place  of  the  felsites.  Glance, 
bornite,  and  chalcopyrite  are  found  in  the  lodes, 
occasionally  in  large  irregular  blocks,  sometimes 
cemented  in  the  cracks  of  the  quartz,  or  dissem- 
inated through  the  mass. 

In  the  early  develo[)ment  work  at  Messina, 
seven  shafts  were  sunk  on  the  line  of  the  ancient 
workings,  Nos.  1,  2,  and  3  on  the  South  lode. 
No.  4  on  the  iliddle  lode,  and  Nos.  -5,  6,  and  7 
on  the  line  of  North  lode.  These  shafts  were  all 
sunk  to  the  first  level,  and  a  good  deal  of  driving 
and  cros.s-cutting  done  without  exposing  any  ore 
of  much  value.  No.  3  shaft  was  then  sunk  to 
the  2nd  level,  and  connected  with  Nos.  2  and  4 
shafts,  and  good  glance  ore  was  obtained  between 
Nos.  2  and  3  shafts  .somewhat  to  the  north  of  the 
original  drive  at  the  1st  level.  Near  No.  4  shaft 
a  little  glance,  about  8  in.  thick,  was  cut  in  the 
cross-cu.t  on  the  line  of  Middle  lode,  and  on  the 
line  of  North  lode  some  good  ore  2  to  3  ft.  thick 
was  exposed.  This  was  driven  on  to  the  east, 
and  about  400  ft.  from  the  cross-cut  a  wide  mass 
of  good  pyritic  ore  and  bornite,  associated  with 
felsite,  was  encountered.  This  mass  was  proved 
to  he  about  90  ft.  in  length,  and  about  25  to  40 
ft.  in  width.  At  the  1st  level  it  was  also  found  ; 
and  while  stoping  in  this  ore  above  the  1st  level 
the  ancient  workings  were  broken  into,  and  the 
ground  ran  from  the  surface  and  filled  up  the 
stope.  Work  was  then  stoi)ped  above  the  1st 
level,  and  winzes  were  sunk  and  connected  with 
the  2nd  level,  proving  the  ore  to  be  continuous 
between  these  levels  and  of  fairly  uniform  width 
and  value.  This  nia.s.s  was  called  the  "  Bonanza  " 
and  forms  part  of  the  North  lode.  The  general 
dip  of  the  lodes  is  to  the  south,  and  the  angle  of 
dip  is  from  70"  to  90°. 

Dealing  first  with  the  North  lode,  which  has 
been  exposed  for  1,500  ft.  along  the  strike  at  the 
second  level  and  i)roved  for  a  de|>th  of  900  ft.,  the 
principal  feature  is  that  it  is  found  in  lenticular 


masses  running  more  or  less  in  a  uniform  direction 
along  the  strike,  but  the  connection  between  each 
mass  is  not  easily  observable.  At  one  point  the 
lode  is  from  3  to  4  ft.  wide,  and  the  walls  are  solid 
granite  :  then  further  on  the  lode  widens  out  to 
8  or  10  ft.,  and  in  places  to  about  20  ft.,  where 
there  are  two  or  three  portions  with  granite 
horses  between.  In  the  Bonanza  section  the  lode^ 
differs  in  character,  the  whole  ma.ss  being  mineral- 
ised throughout,  and  formed  of  irregular  blucks  of 
bornite  and  chalcopyrite  cemented  together  with 
soft  decomposed  felsite,  with  occasional  masses  of 
quartz  and  altered  granite.  Plan  (B)  shows  the 
general  width  and  dip  of  this  Bonanza  section 
from  surface  to  the  8th  level,  also  the  relative 
positions  of  Middle  and  South  lodes. 

Smaller  sections  .somewhat  similar  to  the 
Bonanza  section  occur  further  to  the  east,  near 
Nos.  7  and  9  shafts. 

In  depth  the  Bonanza  section  retains  its  char- 
acteristics, so  far  as  developed,  but  east  and  west 
of  this  section  the  ore  is  generally  associated  with 
harder  rocks  :  more  quartz  occurs,  and  the  value 
of  the  ore  is  higher,  more  glance  and  b(jrnite  and 
less  chalcopyrite  being  found.  At  the  3rd  level, 
and  for  a  few  feet  below  it,  there  is  strong 
evidence  of  leaching  having  taken  place  in  the 
Bonanza  section,  and  there  is  a  hard  mass  of 
what  looks  like  fused  ore  with  bornite  associated 
with  it.  Immediately  above  this  ma.ss,  there 
is  solid  chalcopyrite  12  to  15  ft.  thick  and 
about  50  ft.  in  length,  the  average  value  of  which 
is  33%  copper.  At  this  3rd  level  the  Bonanza 
section  is  split  up  into  two  portions,  called  the 
footwall  and  hanging- wall  portions,  and  this  con 
tinues  to  below  the  4th  level ;  but  at  the  5th 
level  the  space  between  the  footwall  and  hanging- 
wall,  80  ft.  wide,  as  proved  by  a  cross-cut,  is 
mineralised  throughout  in  the  centre  of  the  mass, 
though  east  and  west  the  two  portions  extend 
separately  as  shown  on  Plan  (C).  From  the  5th 
to  the  9th  level  the  two  portions  seem  to  become 
farther  apart,  both  in  dip  and  in  strike. 

The  Middle  lode,  which  was  found  near  No.  4 
shaft  strikes  towards  the  North  lode  on  the  west. 
It  is  more  erratic  than  the  North  lode,  carries 
princi[ialh-  high  grade  bornite  and  glance,  and 
swells  inplaces  to  fully  20  ft.  in  width,  with  granite 
between  the  masses  of  ore.  At  other  places  it  is 
worked  about  2  ft.  wide.  There  is  a  dike  dip- 
|)ing  about  40°,  running  at  right  angles  across 
the  lodes,  which  cuts  through  the  Middle  and 
North  lodes  at  the  1st  level  near  No.  4  shaft,  at 
the  2nd  level  about  120  ft.  to  the  west,  and  still 
farther  to  the  west  at  the  3rd  and  4th  levels. 
The  Middle  lode  is  found  on  both  sides  of  this 
dyke,  and  good  values  seem  to  follow  the  dip  of 
the  dyke,  though  generally  20  to  30  ft.  away 
from    it.     Both   the   walls   and   the   reef  of    the 
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Plan  B.— Section  through  Lodes. 
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Plan  C. — Sectional  Plan  uf  Lode  on  E^icli  Level  of  Ponanza  Section. 


Middle  lode   are  hard   and   strong,   and   in  this 
respect  quite  unlike  the  Bonanza  section. 

The  South  lode,  found  between  Nos.  1,  "2,  and 
3  shafts,  run.s  roughly  parallel  with  the  Middle 
lode,  though  so  far  it  has  not  been  found  imme- 
diately south  of  No.  i  shaft.  This  lode  from  the 
surface  to  the  4th  level,  exposed  only  glance  ores 
of  high  value  associated  with  quartz  in  hard 
granite  walls.  At  places  it  consists  of  two 
parallel  portions,  each  about  3  ft.  thick,  with  3 
to  6  ft.  of  granite  between.  At  other  places 
there  are  small  stringers  of  quartz  and  ore  con- 
necting the  two  parallel  portions,  and  at  these 
places  the  stopes  have  widened  out  to  12  or  15 
ft.  The  reef  is  hard  and  the  walls  are  good  and 
strong.  Plan  (D)  .shows  a  longitudinal  section  of 
these  lodes. 


Development. — In  a  mine  like  the]  Messina, 
development  is  largely  of  the  nature  of 
prospecting,  especially  in  the  upper  levels, 
and  values  are  followed  wherever  found  until 
they  disappear  ;  then  the  drive  is  continued 
on  the  general  line  of  strike,  or  toward 
another  lenticular  mass  intersected  at  a  higher 
level.  Before  deviating  from  the  line  of 
strike,  care  is  taken  to  follow  any  cracks  or 
fissures  showing  red  or  green  stainings,  which  are 
good  indications  of  the  proximity  of  the  lode. 
When  this  is  done  and  nothing  of  value  is  dis- 
closed, cross-cuts  are  put  in  at  intervals,  or  winzes 
are  sunk  from  the  level  above  at  points  where 
good  ore  exists,  and  should  the  values  leave  the 
winze,  cross-cuts  are  put  in  to  follow  up  the  ore. 
As  each  level  gives  additional  information  regard- 
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ing  the  general  trend  of  the  shoots,  or  masses,  it 
becomes  easier  to  drive  the  lower  levels  on  more 
definite  lines.  When  the  lode  is  hard  and  not 
too  wide,  levels  are  driven  in  the  lode  ;  but  in  the 
Bonanza  section  the  4th  level  has  been  driven  off 
the  lode  in  the  hanging-wall,  and  this  section  has 
been  opened  up  by  cross-cuts  through  the  reef  as 
«hown*on  the  plan  of  this  level  (E). 


timbering  required  frequent  repairs,  and  the  road- 
way became  narrow  and  low  and  unsuitable  for 
tramming.  In  the  South  and  Middle  lodes,  and 
at  other  portions  of  the  North  lode,  the  drives 
have  been  carried  in  the  lode,  though  the  main 
drives  at  the  4th,  6th,  and  8th  levels  are  kept 
as  straight  as  possible  for  the  sake  of  tramming. 
It  is  a  constant  question,  whether  to  keep  a  drive 
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Plan  D. — Longitudinal  Sections  of  Lodes. 


For  stoping,  and  permanent  work,  this  is  the 
best  method ;  for  at  the  2nd  and  3rd  levels, 
where  the  main  drive  was  in  the  reef,  it  was 
found  necessary  to  put  through  additional  drives 
in  the  hanging-wall  to  pass  this  section,  as  the 


straight  or  allow  it  to  follow  the  bends  of  the 
lode,  and  much  dejiends  on  the  knowledge  of  the 
section  under  development  which  method  is 
adopted,  though  every  effort  is  made  to  prevent 
the  drive  from  becoming  too  tortuous.    Although, 
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as  has  been  said,  development  in  the  upper  levels 
naturally  assists  in  directing  development  in  the 
lower  levels,  it  frequently  happens  that  changes 
take  place  so  suddenly  in  both  strike  and  dip 
that  only  by  stoping  out  a  portion  of  the  lode 
can  the  necessary  knowledge  be  obtained  by  which 
to  direct  development  at  the  lower  levels. 


.// 


to  Hake  off,  especially  where  .small  stringers 
pass  into  the  sides  and  form  false  hanging.  With 
overhand  stoping,  timber  stulls  can  be  relied  on 
up  to  6  or  8  ft.  in  width,  but  should  the  lode 
widen  to  10  or  20  ft.,  then  the  whole  stope  is 
cleaned  out  and  filled  in  with  waste  right  up  to 
the  face,  which  enables  the  wide  lode  to  be  taken 
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Metltods  of  Sloping. — In  the  narrow  portions 
of  the  lodes  either  underhand  or  overhand 
stoping  can  be  carried  on,  and  timber  stulls 
put  in  for  the  boys  to  work  on.  If  under- 
hand stoping  is  done  it  is  started  from  the 
top  of  a  winze,  and  the  ore  .shot  down  to  the 
level  below.  Where  a  lode  widens  to  15  or  20  ft. 
underhand  stoping,  even  in  hard  ground,  may 
become  dangerous,  as  portions  of  the    wall   tend 


out  successfully,  and  sent  down    tlirnugli  crilibi'd 
ore  j)asses  to  the  level  below. 

In  the  wide  Bonanza  .section,  where  the  lode  is 
comparatively  soft  and  liable  to  come  down  in 
heavy  masses  if  left  nnsiapiiorted,  a  definite 
method  of  filling  in  is  adopted.  Winzes  are  sunk 
near  each  end,  down  which  waste  rock  can  be 
.sent  from  the  level  above.  A  drive  is  carried 
along   one  wall   of  the   lode,   and   cross-cuts  are 
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driven  through  to  the  other  wall.  Each  cross-cut 
is  filled  in  before  the  next  is  started,  unless  the 
lode  is  strong  and  can  be  supported  on  timber  for 
some  time  without  falling,  in  which  case  all  the 
ore  may  be  taken  out  6  to  8  ft.  above  the  level, 
and  then  all  the  opening  filled  in  at  one  time. 
Loading  boxes  are  built  up  about  50  ft.  apart, 
and  the  second  cut  is  started  by  a  connecting 
drive  on  top  of  the  filled  in  ground  between  the 
boxes.  These  drives  are  frequently  10  to  12  ft. 
wide,  and  are  timbered  with  at  least  three  legs 
under  each  cap,  so  that  if  one  leg  is  knocked  out 
by  the  blast,  the  cap  maj'  yet  be  kept  ui>  by  the 
other  two.  Heavy  blasting  is  not  necessary, 
especially  after  the  first  cut  is  taken  out,  as  the 
weight  of  the  lode  makes  it  easily  mined  by 
small  pop  shots  and  wedges.  Between  the  1st 
and  2nd  levels  an  intermediate  drive  had  been 
made  in  the  early  stages  of  development,  and 
some  stoping  done  above  this  drive.  Later  on 
the  whole  reef  was  taken  out  20  ft.  wide  between 
this  intermediate  drive  and  the  1st  level,  an 
filled  in  with  waste  rock,  and  in  places  w.th 
timber  chocks  and  cribs.  Sto|iing  was  also 
started  at  the  2nd  level,  where  the  reef  was  fully 
30  ft.  wide,  and  carried  up   to  this  intermediate 
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drive.  The  last  cut  between  the  filled  in  ground 
below  and  the  filling  above,  was  all  taken  out  by 
the  aid  of  c;ireful  timbering,  as  shown  on  Plan  (F). 


....Jl 


.' '  w        '        ^        '~ 


Plan  F. 

Bonanza  Section. — Metliod  of  Stopinp;  40  ft. 

above  '2nil  Level. 

Sloping  was  stopped  here  for  a  time  during 
the  wet  season  as  a  good  deal  of  water  was 
coming  down  through  the  old  workings  making 
the  soft  felsite  treacherous,  but  after  the  water 
had  drained  oft'  the  final  cut  was  taken  out  with- 
out much  blasting  and  with  little  trouble.  The 
filled  in  ground  had  cemented  together,  and  did 
not  tend  to  run  so  long  as  no  great  area  was  left 
untinibered. 

In  the  earlier  stages  of  stoping,  when  only 
glance  and  bornite  ores  were  .sought  for,  the  two 
ends  of  the  Bonanza  section,  carrying  richer  ores 
than  the  central  portion,  were  mined.  Above  the 
3rd  level  a  stope  was  carried  up  about  5  ft.  wide 
for  nearly  40  ft,  supported  by  timber  stull.s. 
This  stope  was  more  like  an  inclined  rise  about 
15  to  20  ft.  long  by  5  ft.  wide,  and  a  fair  amount 
of  water  came  downi  The  hide  on  one  side  began 
to  break  away,  carrying  the  timber  stulls  with  it, 
and  before  the  .stope  could  lie  tilled  in,  the  lode 
broke  away  like  a  cliimnfy,  right  up  to  the  ind 
level,  where  through  «  hole  in  this  level  at  the 
to])  of  the  chimney,  waste  |-<ick  was  thrown  down 
and  the  whole  spacefilled  up.  This  circumstance 
is  mentioned  main!}'  to  show  the  nature  of  the 
ore  body  in  this  Jionanza  section,  where  care 
-must  be  taken  to  see  that  not  more  than  6  to  7 
ft.  of  an  overhead  cut  if  taken  out  at  one  time. 
Even  where  the  reef  is  dry  and  comparatively 
strong  it  frequently  happens  that  after  the  cut  is 
taken  out  and  timbered,  3  to  4  ft  of  the  lode 
break  away  and  rests  on  the  top  of  the  timber  ; 
so   that  very   little   bla.stiiig   is   required  on  the 


next  cut,  only  wedging,  breaking,  and  shovelling 
being  necessary  to  get  the  ore  to  the  ne;irest  box. 
The  boxholes,  or  ore  passes  are  generally  built 
up  with  a  partition,  so  that  one  portion  can  be 
used  as  a  ladderway  to  get  to  the  stope  face, 
and  the  other  used  as  an  ore  jiass.  Should  the 
ore  in  the  box  choke,  it  can  be  got  at  from  the 
ladderway  through  the  partition.  It  is  very  im- 
portant that  two  travelling  ways  be  always  kept 
open  to  each  stope  in  this  Bonanza  section,  so 
that  -should  a  fall  of  reef  take  place  at  any  point 
of  the  .stope,  there  will  alwajs  be  a  way 
out,  otherwise  what  may  be  quite  a  normal 
occurrence  becomes  a  very  unpleasant  experience 
if  workmen  should  be  in))iri.soned  inside  a  fall 
until  it  is  cleared  away.  .Many  miners  do  not 
fully  appreciate  the  necessity  for  this  precaution, 
but  generally  a  few  months'  work  in  stopes  of 
this  nature  impresses  upon  them  the  advantage 
of  the  double  entrance  to  each  stope. 

Waste  rock  for  filling  the  stopes  is  obtained 
from  the  surface,  and  al.so  from  development 
drives  on  the  upper  levels.  One  small  shaft, 
called  the  air  winze,  was  down  to  below  the  1st 
level  in  the  footwall  at  the  west  end  of  the 
Bonanza  section.  This  was  continued  to  the  3rd 
level,  and  a  winze  sunk  to  the  4th  level  was 
practically  underneath  this  shaft,  so  that  waste 
rock  from  the  surface  dunqi  can  be  .sent  down 
directly  to  the  4th  level,  or  taken  off  at  any 
upper  level  and  distributed  to  any  sto|ie.  From 
4th  to  8th  level  waste  rock  from  development 
will  be  used,  and  rock  from  surface  can  also  be 
lowered  below  this  level  where  necessary.  This 
air  winze  is  only  timbered  for  about  30  ft.  from 
surface,  and  is  in  .solid  granite  below  this  point, 
so  that  few  repairs  are  necessarj'.  The  top  of 
this  shaft  at  surface  is  alongside  the  waste  tram 
road  to  dump,  is  very  convenient  as  a  chute  for 
waste  rock. 

No.  3  shaft,  which  is  down  to  3rd  level,  had 
been  timbered  with  round  bush  timber,  and,  when 
the  i]uestion  of  further  sinking  was  considered, 
it  was  thought  advisable  to  enlarge  No.  4  old 
shaft  (a  two  compartment  shaft  down  to  2nd 
level)  and  sink  it  to  800  ft.  The  North  and 
Middle  lodes,  including  Bonanza  section,  so  far 
account  for  Jths  of  the  developed  ore,  and  No.  4 
shaft  was  more  convenient  for  these  lodes,  and 
was  also  at  the  highest  level  on  the  surface,  and 
thus  most  adai)t;ible  for  delivering  ore  to  any 
new  reduction  i>lant.  This  No.  4  shaft  was  only 
intended  to  replace  No.  3.  It  is  a  three  com- 
partment shaft,  each  compartment  being  4  ft.  x  5 
ft.  G  in.  in  the  clear,  and  timbered  with  8  in.  x  8  in. 
pitch  pine  for  two  sets  above  and  below  each 
level,  and  6  in.  x  6  in.  at  other  sets.  The  guides 
are  6  in.  x  4  in.  pitch  pine  :  and  cages  are  run  in 
the  shaft,  capable  of  carrying  20   cu.   ft.    trucks. 
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At  the  surface  and  at  the  4tb  and  6tli  levels 
landing  dogs  are  fixed  in  the  shaft  for  the  cage 
to  rest  on,  and  the  skijiman  is  responsible  for 
seeing  that  these  dogs  are  open  before  he  takes 
the  cage  to  a  lower  level.  When  the  develop- 
ment in  the  mine  improved,  and  the  prospect  of 
a  larger  tonnage  was  assured,  the  question  of  a 
second  shaft  arose,  and  it  was  decided  to  sink  a 
new  No.  5  shaft  50  ft.  to  the  west  of  No.  4,  and 
of  practicallj-  the  same  dimensions,  each  compart- 
ment being  4  ft.  G  in.  x   5  ft.  6  in.  in  the  clear. 

The  reasons  for  adopting  this  method  of  prac- 
tically sinking  a  twin  .shaft,  instead  of  deepening 
No.  3  shaft,  were  the  following  : — 

1st. — No.  3  shaft  is  400  ft.  from  No.  4,  and 
20  ft.  lower  on  the  surface.  Separate  boilers 
would  have  to  be  jirovided,  and  a  special  surface 
haulage  to  take  ore  to  No.  4. 

2nd. — Each  shaft  would  require  to  be  sunk 
deeper  .as  development  advances,  and  ore  could 
not  easily  be  taken  to  either  shaft  alternately, 
should  this  be  neces.sary,  and,  unless  each  level 
were  connected  between  the  shafts,  they  would 
practically  form  two  separate  mines. 

3rd. — By  sinking  the  twin  shafts,  all  ore  and 
water  can  be  brought  to  either  shaft,  and,  as  all 
the  lodes  have  to  be  connected  in  any  case,  the 
amount  of  actual  driving  remains  the  same 
whether  the  shafts  are  clo.se  together  or  far  apart. 
After  deciding  to  sink  this  No.  5  shaft,  as  the 
1st,  3rd,  4th,  Gth,  and  8th  levels  were  practically 
underneatii,  a  point  was  fixed  at  each  of  these 
levels,  and  winzes  and  rises  were  made  so  that 
from  the  1st  level  right  down  to  the  8th  there 
was  a  winze  about  4  ft.  6  in.  in  diameter  right 
underneath  the  new  shaft.  Plan  (G)  gives 
details  of  the  methods  of  sinking. 

Tlie  shaft  was  .sunk  by  windlasses  from  surface 
to  1st  level,  and  was  built  up  with  good  masonry 
walls  from  rockhead,  about  10  ft.  below  the 
surface,  where  the  first  bearer  set  was  placed. 
At  two  p(}ints  before  the  1st  level  was  reached, 
ancient  workings  were  broken  into,  and  a  con- 
crete wall  was  built  up  at  the  openings  into 
these  workings,  and  1  in.  pipes  were  let  into  the 
walls  to  drain  any  water  which  might  find  its  way 
down.  At  the  stope  face  in  the  lower  old  work- 
ings, 60  ft.  from  surface,  tool  marks  were  notice- 
able, and  some  stone  hammers  were  found. 
There  were  al.so  found  several  lengths  of  bush 
timber  with  the  bark  still  on,  which  is  not  usual 
in  modern  mining  practice.  After  the  1st  level 
was  reached  the  windlasses  were  removed,  and  a 
small  10  in.  x6  in.  Lidgerwood  hoist,  with  2  ft. 
drum,  which  was  lying  on  the  jiroperty,  was  fi.xed 
up  to  hiwer  the  timber.  The  miners  blasted  the 
shaft  to  its  required  dimensions,  and  all  the  rock 
fell  down  the  winze  to  the  3rd  level,  where  it 
was    placed    in    trucks    and    trammed  to  No.   4 


shaft.  A  platform  about  5  ft  square  was  hung 
from  the  bottom  set  of  timbers  and  rested  on  the 
top  of  the  winze,  so  that  boys  during  drilling 
could  easily  pass   from   one  side    to    the    other. 
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Plan  G. 


Method  of  Siiikiujj 

latform    was    hung   by  a- 
rope   from  the  hoist  and 


No.  5  Shaft 
When    blasting,    the 
central    hook    to    the 

pulled  up  20  ft.  above  the  bottom,  so  as  to  be 
safe  from  damage  ;  the  bottom  end  of  the  chain 
ladder  was  attached  to  the  platform,  and  it  was 
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pulled  u])  at  the  same  time.  The  platform  was 
lowered  before  the  next  shift  started,  and  very 
little  cleaning  up  was  necessary  as  most  of  the 
reck  fell  down  the  winze.  All  the  rock  was 
cleaned  up  at  the  lower  level  at  each  shift,  so 
there  was  always  an  opening  right  up  to  the 
.shaft,  wliich  enormously  helped  the  ventilation. 
By  this  method  the  shaft  was  .sunk  at  an  average 
cost  of  £.1  ]  er  foot,  including  timbering.  The 
cost  of  sinking  the  original  winzes  and  ri.ses  was 
£'i  10s.  per  font,  so  that  the  wh.ile  shaft  was 
sunk  for  a  total  cost  of  £10  10s.  per  foot.  This, 
however,  did  not  include  the  cost  of  hauling  the 
rock  up  No.  4  shaft,  which  would  not  be  more 
than  £,\  per  foot,  so  that  the  800  ft.  were  sunk 
from  .surface  for  less  than  £12  per  foot,  including 
the  masonry  wall  and  cement  work  above  the  1st 
level.  The  small  Lidgerwood  hoist  could  not 
hold  all  the  rope  necessary  to  reach  the  Stli  level, 
so  after  the  4th  level  was  pa.s.sed,  the  timber  was 
taken  down  No.  4  shaft  and  bung  on  at  each 
level.  As  there  were  stations  every  200  ft.,  the 
sinkers  could  easily  use  the  Iadderway.«,  and 
hoisting  of  men  was  not  necessary.  There  was 
no  water  to  trouble  the  sinkers,  and  at  every 
blast  there  was  a  fine  cut  in  the  centre  of  the 
shaft  provided  by  the  winze,  so  that  benches 
broke  readily  towards  the  centre,  and  did  not 
damage  the  timber,  which  was  kept  within  30  ft. 
of  the  bottnrn.  The  shaft  was  comiileted  before 
the  new  headgear  and  winding  engine  were 
erected,  so  that  as  soon  as  these  are  erected  the 
shaft  will  be  ready  to  produce  ore. 

Three  ton  skips  are  to  be  run  in  this  shaft,  and 
at  4th,  6th  and  8th  levels  main  stations  have 
been  laid  off,  and  in  order  to  save  the  cost  of  a 
large  storage  bin  at  each  station  ;  the  method  has 
been  adopted  of  making  small  bins  to  hold  the 
capacity  of  the  skip,  and  put  three  truck  loads 
into  each  bin,  and  discharge  the  whole  contents 
into  the  skip  each  trip.  On  plan  G  is  a  .sketch 
of  the  bin  showing  method  of  discharge.  As  the 
swing  door  has  wing?  to  jirevent  side  spillage, 
and  rests  when  discharging  on  the  edge  of  the 
skip,  the  trouble  of  rock  falling  down  the  shaft 
should  be  reduced  to  a  miniinuin,  and  the  straight 
door  will  close  easily  when  the  bin  is  empty. 

Storage  in  the  mine  is  provided  by  the 
numerous  boxes  or  ore  passes  between  the  levels, 
any  one  of  which  can  store  from  60  to  80  tons 
if  neces.sary.  At  the  three  levels,  4th,  6th  and 
Sth,  where  tramming  is  done  to  the  main  shaft, 
there  will  always  be  at  least  three  boxes  used  as 
ore  passes,  and  if  only  an  average  of  30  tons  be 
in  each  box,  this  will  give  9  boxes  at  30  tons,  or 
270  tons  available  in  addition  to  the  60  or  80 
trucks  tramming  on  the  levels.  This  means  a 
storage  of  fully  a  day's  supply,  allowing  for  25% 
.sorting,  and  a  tonnage  treatment  of   fully   5,000 


tons   per   month,   apart  from  the  quantity  of  ore 
which  may  be  lying  in   the   various  stojies.     As 
No.    5   shaft,   with  3  ton  skips,  has  a  capacity  of 
fully  double  this  amount,  there  is  ample   margin 
for  future  extension,  and  additional   storage  will 
naturally  be  obtained  as  the  mine  extends.     For 
deeper   development   No.   4  shaft  will  be  u.sed  to 
sink   from   8th   to   10th  level,  a  winze  and  raise 
will  be  made  under  No.  5   shaft,   and   this  shaft 
sunk  as  before,  the  rock  falling  to  the  10th  level 
to  be  hauled  up  No.  4  shaft.     No.  4  shaft,  being 
equipped  with  cages,  will  deal  with  men,  material, 
and  waste  rock,  while  No.  5  shaft  will  deal  with 
ore. 

Per  ton. 
The  cost  of  mining  and  hauling  at  pre- 
sent is  about         ...  ...  ...        10s. 

The  cost  of  concentrating,  including  2s. 

for  bagging  6s. 

The  cost  of  general  charges     ...  ...  6s. 

The  cost  of  development  redemption  ...  5s. 

Total  cost  per  ton  treated        ...        27s. 

This  is  on  2,000  tons  per  month.  When 
treating  5,000  tons  per  month  the  cost  per  ton 
should  be  considerably  less. 

Natural  ventilation  supplies  a  good  current  of 
air  to  all  the  workings.  The  old  shafts  from  the 
surface  acts  as  downcasts,  and  No.  4  shaft  is  an 
upcast.  No.  5  .shaft  is  also  a  downcast,  so  that 
fresh  air  is  always  available  at  each  station.  By 
fixing  up  split  screens  on  the  main  roadways,  the 
air  is  directed  and  controlled.  These  split 
screens  are  hung  from  timbers  across  the  road- 
way, so  that  trucks  can  pass  through  by  opening 
the  screens  in  the  centre.  The  lowest  level  is 
usually  hot  during  the  eaily  develo[iment  until  a 
second  winze  is  sunk,  but  by  carrying  12  in. 
galvanized  pipes  in  the  ladder  compartment 
200  ft.  up  the  shaft  to  the  next  level,  and  blow- 
ing a  small  jet  of  compressed  air  into  the  lower 
end  of  these  pipes,  the  smoke  and  fumes  from 
the  development  faces  are  cleared  out,  even 
though  the  second  winze  is  not  connected.  The 
total  amount  of  water  in  the  mine  is  about 
120,000  gallons  per  day,  nearly  all  of  which  is 
caught  at  4th  level.  The  roadways  are  nearly 
all  damp,  and  there  is  practically  no  dust. 

The  ore  after  reaching  the  surface,  jiasses  over 
a  rubber  sorting  belt,  where  about  20%  waste 
rock  is  sorted  out,  thence  to  the  rock  breaker, 
and  to  the  mill  storage  bin.  From  this  bin  it  is 
fed  to  rolls,  crushed  to  ^  in.  size,  anil  elevated  by 
rubber  belts  with  buckets  to  the  trommel  screens, 
where  it  is  sized,  and  each  size  fall.5  into  its 
respective  jig,  where  the  separation  of  the  con- 
centrate and  middling  takes  place.  The  fine 
passes  through  cone  classifiers  to  the  Wilfley 
tables.     The  middling  has  been  stored,  and  will  ' 
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be  treated  in  tLe  future  either  by  regrinding   or 
by  smelting. 

The  old  mill  has  a  capacity  of  fully  2,000  tons 
per  month,  and  the  new  mill,  just  erected,  will 
treat  5,000  tons  [ler  month.  Two  reverberatory 
smelting  furnaces  have  just  been  erected,  which 
will  deal  with  the  accumulated  middling  from 
the  old  mill,  of  which  there  are  about  10,000 
tons  on  hand  of  an  average  value  of  14%  copper. 
Later,  when  the  new  mill  and  smelting  plant  have 
had  a  proper  trial,  they  may  form  the  subject  of 
a  future  paper  giving  details  of  the  process. 

The  old  mill  has  been  driven  by  a  Tangye 
suction  gas  engine  of  110  h.p.  This  engine  has 
run  for  fully  five  years  very  successfully.  It 
runs  without  stoppage  from  Monday  morning  to 
Sunday  morning,  when  the  mill  i.s  stopped  for 
re|)airs,  and  general  clean  up  of  the  gas  plant. 
The  engine  drives  the  whole  mill,  including  the 
sorting  belt,  10  in.  x  7  in.  rock  breaker,  two  24 
in.  X  12  in.  rolls,  one  8  in.  bucket  elevator  42  ft. 
high,  four  trommel  screens,  four  .3-compart- 
ment  jigs,  one  return  water  4  in.  centrifugal 
pump,  tlirowing  about  250  gal.  jier  min.  50  ft. 
high,  and  two  Wilfley  tables.  It  also  drives  a 
small  3-drill  compre.ssor,  and  a  small  7  hp 
lighting  dynamo.  This  total  is  reckoned  to  be 
about  an  average  of  85  h.p.  ;  and  duiing  the 
m')nth  the  charcoal  consumption  is  740  bags, 
which  at  2s.  per  bag  is  equal  to  a  total  of  £74. 
Taking  the  total  time  run  during  the  month  as 
2fi  days,  it  gives  an  average  cost  of  03.3  penny 
jier  h.p.  hour,  and  a  consumption  of  about  1  lb. 
charcoal  per  h.p.  hour.  The  new  plant  is  to 
be  run  by  electric  power,  the  generating  plant 
being  driven  by  steam.  The  question  of  in- 
stalling gas  engines  for  the  enlarged  plant 
was  considered,  but  as  the  supply  of  charcoal 
■was  decreasing,  and  likely  to  become  more 
costly,  and  the  economy  of  coal  burning  gas 
plants  had  not  yet  been  sufficiently  proved,  it 
was  decided  to  install  steam  boilers  and  quick 
running  generators  to  supply  the  nece.ssary 
energy  f-;r  workshops,  new  mill,  and  pumping 
plant  at  the  river,  4  miles  distant.  A  small  ice 
plant  is  running,  capaole  of  [iroducing  400  lb.  of 
ice  per  day,  which  is  a  great  lioon  during  the  hot 
season. 

Prof.  G.  H.  Stanley  (Vice-President)  -.  lam 
.sure  you  will  join  with  me  in  pa.ssing  a  very 
hearty  vote  of  thanks  to  the  author  of  this  most 
interesting  paper.  I  had  the  pleasure  of  going 
up  to  Messina  and  spending  a  few  days  there 
some  five  or  six  years  ago  in  the  early  days  of 
the  mine.  Although  at  that  time  it  showed 
great  promise,  no  one  could  have  fore.seen  that  it 
would  attain  (piite  to  its  jiresent  day  develop 
Dient,  for  it  is  now  an  important  copper  producer. 


The  paper  breaks  fresh  ground,  so  far  as  the 
Society  is  concerned  ;  I  think  this  is  the  only 
producing  copper  mine  in  the  Transvaal,  at  any 
rate,  and  I  am  su'"e  when  we  have  had  an  oppor- 
tunity of  going  through  the  paper  carefully,  there 
should  be  some  most  interesting  and  appreciative 
discussion  on  it.  I  have  pleasure  in  proposing  a 
very  hearty  vote  of  thanks  to  the  author  for  his 
paper. 

Prof.  J .  Yates  {Pasl-Prexident)  :  I  have  very 
much  pleasure  in  seconding  that,  and  in  congra- 
tulating the  author  on  having  written  a  paper 
which  is  both  interesting  and  instructive. 

The  President :  I  think  the  Society  is 
fortunate  in  getting  such  a  full  description  of  one 
of  our  important  base  metal  mines  ;  and  I  hope 
the  author  will  add  to  our  indebtedness  bj' giving 
us,  later  on,  the  paper  on  smelting  operations 
which  he  has  hinted  at. 


GOLD    PRODUCTION   IN    RELATION   TO 

HUMANITi  ;    A    STUDY   OF   THE 

QUESTION:    HAS   GOLD    DEPRECIATED 

IN    YALUE? 


(Eead  at  April   Meetitii/,    1913.) 


By  Eustace  M.  Weston  (Member). 

DISCUSSION. 

Mr.  T.  Donaldson  {Afember  of  Council),  on 
behalf  of  Mr.  Cullen,  read  the  following  contribu- 
tion to  discussion  : — 

Mr.  Wm.  Cullen  (Past-Piesident)  -.  With  Mr. 
Weston's  main  conclus'ions  I  am  in  agreement, 
though  I  must  confess  that  some  of  his  arguments 
seem  a  bit  far-fotched.  For  instance,  on  p.  474 
he  says  that :  The  one  great  cause  of  the  down- 
fall of  the  Roman  Empire  was  the  exhaustion  of 
its  mines  of  gold  and  silver.  Now,  this  may  be 
one  of  the  contributing  causes,  but  there  were 
others  much  more  important.  However,  this  is 
a  point  of  detail.  The  author  attempted  to 
answer  the  question,  as  many  have  done  before 
him — has  gold  really  depreciated  in  value  1  Of 
course  the  obvious  answer  is  that  it  cannot  do 
so  seeing  it  is  the  standard,  but  it  is  quite  another 
matter  when  we  come  to  consider  its  relative 
purchasing  power.  Here  we  are  on  perfectly  safe 
ground  when  we  say  that  it  has  not  the  same 
purchasing  power  to  day  as  it  had  only  a  few 
years  ago,  and  huiidreda  of  reasons  may  be  given 
for  this.  Take  one  example  from  England.  A 
few  y  ars  ago  an  eight  hours'  working  day  was 
made  compulsory  for  all  cml  miners — and  a  very 
excellent  Bill  it  was  in  its  way  —  but  the  net 
result  is  that  the  consumer  pays  to-day  3s.  a  ton 
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more  for  his  coal.     In  Johannesburg  to-day  shop 
assistants  are  clamouring  for  shorter   hours   and 
higher  pay.     I  express  no  opinions  on  the  merits 
of  the  case,  but   I  do  say  that   if  the  assistants 
get  all   they  want  it  is  again  the  consumer  who 
will  have  to  pay,  and  his  sovereign  will  not  go  so 
far.     Even    the   recent   strike   provided  us  witli 
some  excellent  examples  in  elementary  economics, 
but  these  must  be  left  for  another  occasion,  only 
I   cannot  help  saying  that  the  public   bodies   of 
South  Africa  seem  terribly  keen  on  depreciating 
the  value  of   the  sovereign  by  encouraging  pro- 
jects in   their  public  capacity  which  they  would 
never  even  contemplate  in  their  private  capacity. 
White   labour  is    a  nice,    full-mouthed    political 
battle  cry,  but  the  poor  old  consumer   has  again 
to  pay  it  out  of   his   sovereign.     Experiments  in 
social  legislature  in  the  aggregate  have  precisely 
the   same   etiect   on   the  soverign,  and  we  some- 
times wonder  what  is  going  to  be  the   end  of  it 
all.     Like   the   author,   I   am   a    pessimist    with 
regard  to  the  future.     However,  although  gold  is 
the  foundation  of  the  world's  credit,  and  although 
its    increased    production    appears    to    stimulate 
credit   in   the   way  of  making  it  more  fluid,  the 
actual  amount  of  gold  in  reserve  as  coin  seems  to 
have  scarcely  any  relation  to  the  volume  of  credit 
transactions.     What   I   mean  is  this.     Take  the 
clearing  house  returns  of  any  large  English  city 
to-day    as    compared    with    ten    years    ago,   and 
without  giving  specific  figures  I  am  certain  you 
will  find   that  the.se  transactions  have  increased 
many   fold,   in   spite   of  the   fact  that  the   gold 
reserve    has    been    to    all    intents   and    purposes 
stationary  during  that  period.     Notwithstanding 
the  enormous  increase  in  the  aggregate  wealth  of 
the  world  within  the  past  two  decades,  there  is 
no  doubt  that  on  the  whole  there  is  not  enough 
in  the  form  of  credit  to  go  round.     Think  of  the 
untold   millions    that    have   been  swallowed   up 
witliin  the  past  nine  months  through  the  Balkan 
troubles  alone.     The  direct  amount  is  large,  but 
the  indirect — through  depreciation  of  securities, 
preparation  for  war,    etc,  etc. — must    be   many 
times  greater.     Then  again  new  countries,  as  the 
author  points  out,  in  ever}'  quarter  of  the  globe 
are  shouting  for  millions,  but  in  most  cases  these 
millions  are  not  forthcoming.     Capital  is  getting 
just  a  bit  shy,  and  it  is  even  discriminating,  but 
that    is    the   natural   order   of   things  when  it  is 
scarce.     Then,    think    further    of    the    enormous 
aggregate  of  cipital  which  is  being  sunk  annually 
in  non-productive  ventures  such  as  fleets,  armies, 
even   roads  and  sanatoria,   to  say  nothing  of  the 
extravagant   administration  of  Government   De- 
partments.  A  very  good  instance  of  this  is  afforded 
by  the  English  and  German  AVorkmen's  Insurance 
.A.cts.     No,  I  am  convinced  from  a  stucy  of  the 
question  that  the  recent  large  increase  in  gold 


production  has  very  little  to  do  directly  with  the 
so-called  dejireciation  of  the  metal,  bat  tliat  is 
only  one  of  many  causes.  Things  tangible,  such 
as  food,  clothing,  and  even  mealies,  have,  after 
all,  got  to  bear  burdens  of  taxation  and  direct 
and  indirect  charges  of  every  kind.  Fortunately, 
as  in  the  case  of  mealies,  we  can  pretty  well 
account  for  a  rise  or  a  fall  in  price,  but  it  is  not 
so  easy  when  we  come  to  consider  aggregate  facts. 
Economists  to-day  are  still  divided  into  two 
schools  of  thought  on  this  very  important  ques- 
tion, and  it  is  well  that  it  has  been  brought  to 
our  notice  here,  on  the  Rand,  where  40%  of  the 
total  world's  supply  of  gold  is  produced. 


THE  ACTION  OF  OXIDISERS  IN 
CYANIDING. 


(Read  at  February  Meetino,  I'JIS.) 


By  MoERis  Greex  (Associate). 

REPLY   TO   DISCUSSION. 

Br.  J.  Moir's  explanation  makes  the  statement 
of  the  reaction  between  potassium  terricyanide 
and  potassium  cyanide  more  intelligible  and  his 
general  remarks  in  this  connection  supply  the 
rationale  of  the  actual  results  obtained. 

Nascent  cyanogen  (liberated  in  a  potassium 
cyanide  solution)  acts  energetically  upon  gold,  the 
usual  aurocyanide  being  formed.  Although  potas- 
sium ferricyanide  may  accelerate  the  dissolution  of 
gold  in  KCN  Aq.  due  to  the  liberation  of  nascent 
cyanogen,  yet  this  possible  explanation  does  not 
necessitate  a  modification  of  the  author's  general 
suggestion  relative  to  the  action  of  oxygen  and 
oxidisers.  It  is  not  easy  to  answer  Dr.  Moir's 
question,  namely,  the  difference  between  two  (?) 
reactions,  one  of  which  does  not  take  place. 
Although  this  is  not  a  case  of  concrete  logic,  the 
difficulty  of  reconciling  the  two  facts  {i.e.,  that  one 
reaction  proceeds  and  one  does  not),  considering 
the  similarity  of  certain  factors,  is  apparent. 

Mr.  Chomley,  by  his  opening  remarks,  evi- 
dently regards  the  que.stion  from  one  view  point 
only  when  he  states  that  because  "  cyanide  itself 
is  a  strong  reducing  agent,  it  appears  .  .  . 
that  the  action  of  an  oxidiser,  in  the  presence  of 
KCN,  cannot  do  anything  but  harm."  The  value 
of  bromocyanide  need  not  be  referred  to  any 
reaction  with  the  tellurium,  the  action  of  nascent 
cyanogen  obviously  providing  a  more  likely 
reason. 

That  ammonia  is  formed  in  cyaniding  is  well 
known.  The  oxidation,  in  the  presence  of  air,  of 
potassium  cyanide  to  cyanate  is  followed  by  the 
decomposition  of  the  latter,  ammonia  being  pro- 
duced.   Hydrolysis  of  the  cyanide  also  results  in 
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the  formation  of  ammonia.  An  ammoniacal  odour, 
too,  njay  be  due  to  the  presence  of  niethylaniine 
and  other  compounds.  Mr.  Chomley's  experience 
of  the  destruction  of  cyanide  in  an  actual  treat- 
ment is  extremely  interesting  and  shows  the 
absolute  necessity,  in  .such  cases,  of  more  experi- 
mentation than  the  mere  titration  of  the  solution 
with  silver  nitrate.  If  HON  i.s  the  result  of  the 
destruction  of  the  potassium  cyanide,  making  the 
solution  suitably  alkaline  will  recover  the  cyanide 
in  the  desired  form. 

The  author  is  sorry  that  Jlr.  A.  F.  Crosse's 
promised  ccntribution  to  the  discussion  did  not 
materialize. 


CYANIDE  PRACTICE  IN   INDIA. 


(Bead  at   March  Meeting,  1913.) 
By  Hugh  M.   Leslie  (Member). 


REPLY    TO    DISCUSSION. 

I  have  to  thank  you  for  the  manner  in  which 
you  have  received  my  paper,  and  for  the  op|ior- 
tunity  it  has  afforded  me  of  placing  on  record 
what  has  been  done  in  the  past  in  India  in  the 
working  of  the  cyanide  process. 

What  I  have  written  is  but  the  briefest  outline 
of  the  work  accomplished  in  the  long  period 
under  review,  and  it  will  be  noted  that  I  have 
made  but  very  brief  mention  of  what  may  be 
termed  "more  recent  metallurgical  practice.'' 
This  has  been  done  purposely  for  not  being  now  on 
the  spot  :  I  would  not  have  been  in  the  position 
to  rei>ly  definitely  and  with  authority  to  the 
criticisms  which  doubtless  would  have  been  made 
had  I  taken  up  this  .section  more  full}'. 

In  considering  the  question  of  what  is,  and 
what  is  not,  the  best  and  most  efficient  metallur- 
gical practice  for  attaining  a  certain  end,  I  think 
it  is  a  common  failing  with  metallurgists  to  judge 
and  pronounce  upon  the  practice  of  others  by  the 
conditions  of  the  place  in  which  they  themselves 
work.  That  these  conditions  vary  in  different 
parts  of  the  globe  will  be  admitted.  This  being 
so,  the  best  practice  must  surely  be  determined 
by  the  conditions  of  the  locality.  The  question 
of  capital  expenditure  on  metallurgical  develop- 
ment is  another  very  important  factor,  and  one 
which  is  also  governed  largely  by  local  conditions, 
which  include  character  of  the  ore,  nature  of  the 
deposit  and  adjacent  rock,  coarseness  of  the  gold 
present  and  associated  minerals,  climate,  water 
supply,  and  many  others.  Criticisms,  such  as 
Mr.  King'.s,  which  fail  to  take  these  points  into 
consideration,  serve  no  useful  purpose. 

Mr.  H.  A.  White  calls  attention  to  a  point  in 
my  paper  which  I  had  expected  might  be  touched 


on,  viz.,  the  low  extractor  box  capacity  of  the 
Mysore  mine  cyanide  plant.  When  he  refers  to 
what  to  him  seems  the  high  value  of  the  liquors 
after  passing  extractors,  which,  according  to 
his  view,  must  have  resulted  in  an  appalling  loss 
of  gold  due  to  a  too  rigid  economy  in  zinc,  he  is 
under  a  misapprehension,  as  there  was  no  loss  of 
gold  from  this  source.  I  am  afraid  I  have  not 
made  myself  sufficiently  clear  in  regard  to  this 
point,  as  showing  what  was  actually  my  practice. 
The  method  adopted  was  usually  to  run  the  last 
washing  direct  to  the  sumps  without  letting  it 
pass  through  extractors,  and  then  to  wash  the 
ore  with  fresh  water  to  replace  the  gold-bearing- 
liquor  remaining  in  the  ere.  This  too  was  run 
direct  to  sumps.  By  thif.  means  all  the  dissolved 
gold  was  replaced  by  non-gold-bearing  water  and 
the  ore  discharged  free  of  any  dissolved  gold.  The 
table  showing  the  assays  of  liquors  beforeand  after 
extractors  is  only  an  example  of  what  happened  in 
the  extractors  during  the  first  45  hours  in 
the  treatment  of  a  charge,  and  does  not  include 
the  final  weak  and  water  washings  which  formed 
a  very  important  part  of  the  treatment.  All  the 
liquors  in  the  works  were  used  over  and  over 
again,  so  that  any  gold  remaining  in  solution 
after  passing  through  extractors  wa-s  ultimately 
recovered.  The  whole  object  of  the  treatment 
was  to  use  the  smallest  quantity  of  liquor  con 
sistent  with  the  highest  extraction  obtainable  by 
percolation,  and  the  smallest  quantity  of  zinc 
necessary  to  recover  the  gold  extracted.  This 
object  was  attained,  and  I  am  glad  to  see  that 
there  are  others  working  on  the  same  lines. 

Mr.  F.  W.  Watson  mentions  latent  acidity  in 
the  water.  This  varied  so  much  on  the  different 
mines  and  with  the  .seasons  of  the  year  that  no 
figures  are  given.  The  water  to  be  contended 
with  chiefly,  was  that  held  up  in  the  ore  before 
treating  with  cyanide.  The  drier  the  ore  the  less 
trouble  in  this  respect,  any  ferrou.s  iron  pre.sent 
being  oxidi.sed  during  weathering  to  ferric  iron. 
Magnesium  salts  were  the  chief  trouble,  and  the 
addition  of  caustic  soda  to  the  first  cyanide  solu- 
tion added  to  the  ore  veas  found  to  be  the  most 
efficient  method.  Aluminium  salts  were  not 
present  in  sufficient  amount  to  cause  any  serious 
trouble. 

ADDENDUM. 

Mr.  H.  T.  Thomas  (Associate)  :  The  author 
of  "  Cyanide  Practice  in  India"  has  given  an 
account  of  the  earlier  development  of  the  cyanide 
process  on  the  Kolar  Field  and  more  particularly 
at  the  Mysore  Mine.  In  recent  years  consider- 
able modifications  have  been  introduced  in  the 
methods  described  by  Mr.  Leslie. 

For  example,  at  Chamiiion  Reef,  where  I  am 
employed  as  head  of  the  Cyanide  Department, 
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the  following  variations  in  the  practice  described 
by  the  author  have  been  introduced.  The  use  of 
caustic  soda  has  been  discontinued  and  replaced 
by  the  more  ordinary  employment  of  lime ; 
although  an  increased  consumption  of  cyanide 
follows  this,  the  gain  in  extraction  is  very  marked 
and  justifies  its  use.  A  further  advantage  of  the 
use  of  lime  is  in  its  binding  effect  on  the  dis- 
charged residues,  the  dust  nuisance  being  much 
diminished  during  the  high  winds  prevalent  in 
the  monsoon. 

Slime  treatment  has  received  particular  atten- 
tion and  is  now  carried  out  by  agitation  and 
vacuum  filtration  in  an  up-to-date  plant.  The 
very  short  treatment  given  to  the  sand  in  the 
older  method  is  now  much  prolonged  :  greater 
volumes  of  .solution  per  ton  of  ore  are  used,  with 
proper  intervals  for  draining  and  aeration  of  the 
charge.  The  largely  increased  volumes  of  solu 
tion  demanded  by  agitation  and  filtration  of  the 
slime,  and  by  changes  alluded  to  in  the  sand 
treatment,  etc.,  are  affecting  precipitation 
methods.  The  small  zinc  area  permitted  to  a 
given  tonnage  is  much  increased,  the  solutions 
being  lower  in  gold  and  cyanide  contents.  Pre- 
cipitation is  falling  into  lines  more  in  common 
with  modern  practice  ;  the  zinc  areas  allowed, 
however,  are  still  below  those  of  many  places. 
The  assays  of  solutions  leaving  the  extractor 
boxes,  from  2  to  7  gr.  per  ton,  as  given  by  the 
author,  would  be  far  too  high  where  barren 
washes  have  to  be  sent  to  a  slime  filter  plant  and 
the  present  effluent  does  not  exceed  i  gr.  per  ton. 
Clean-up  methods  were  changed,  acid  treatment 
is  used  followed  by  retorting  or  roasting,  and  the 
gold  slime,  u.sually  of  high  bullion  content,  is 
quickly  and  rapidly  smelted  in  oil  or  gas  furnaces. 
The  introduction  of  these  furnaces  has  greatly 
helped  this  part  of  the  process,  being  quick,  clean, 
and  economical. 

There  are  many  details  in  which  local  practice 
has  developed  along  original  lines,  but  in  res- 
ponse to  a  paper  giving  general  information  only, 
these  would  be  out  of  place. 

With  regard  to  the  ap|>arent  backwardness  of 
this  goldtield  in  adopting  the  methods  indicated 
by  the  author  in  the  last  paragraph  of  his  paper, 
and  also  by  the  Inspector  of  Mines  to  the  Govern- 
ment of  Mysore  in  his  recent  report  for  the  year 
1911,  it  must  be  borne  in  mind  that  the  rate  of 
extraction  on  the  Kolar  field  was  high  with  the 
methods  in  use  ;  for  the  small  amount  of  extra 
recovery  there  is  not  the  same  inducement  to 
spend  large  sums  of  money  on  plant  as  there 
would  be  on  the  Hand,  where  such  expenditure  is 
attended  with  more  profitable  results. 

The  extraction  obtained  at  the  Champion  Reef 
Mine  is  as  follows  : — 


Milling. 


Dwts. 

11-50 

2-50 


Original  screen   value     ... 

Tailing  value 

Amalgamation  recovery  ...  78'2y 

Ci/a  Hiding . — Sand. 
Original  value    ...  ...        2  66 

Eesidue  value      ...  ..         0£8 

Sand  jiercentage  recovery  66  9% 

Sliine. 
Original  value  ...        1-75 

Residue  value     ...  ..         Oi6 

Slime  percentage  recovery  90-97 

Total  Cyanide  Recovery  {Sand  and  Slime). 

Original  value     2-50 

Residue  value     ...  ...       0-75 

Total    recovery     on    sand 

and  slime     ...  ...  700% 

Or  on  the  original  ore  value  15-2° 


Total  recovery,  including  amalgamation  93-4% 
The  method  by  which  extraction  will  be  further 
improved  is  by  a  clean  classification  of  sand  and 
slime,  and  also  by  classifying  the  sand  into  two 
grades,  coarse  and  fine,  the  coarse  sand  being 
taken  to  tube-mills  for  regrinding  and  subsequent 
amalgamation,  and  then  returned  to  the  main 
stream  of  pulp  and  collected  with  the  fine  sand 
and  slime.  The  slime  separated  is  now  treated 
and  disposed  of  within  a  few  hours  of  leaving  the 
mill.  Extensive  large  scale  experiments  have 
shown  that  the  sand  may  receive  its  treatment 
directly  after  collection  and  transfer  to  the  sand 
plant,  if  sufficiently  fine  ground.  Thus  the  sun- 
drying  and  weathering  alluded  to  by  the  author 
will  in  future  be  avoided. 


VACUUM  FILTRATION  AT  THE 

VICTORIA  MILL   OF   THE   WAIHI  GOLD 

MINING  CO.,  LTD.,    NEW  ZEALAND. 

(Read  at  May  Meeting,  1913). 


By  William  Macdonald,  A.R.S.M. 
(Associate). 


DISCUSSION. 

Mr.  J.  iVi.  Neill  {Member):  In  this  most 
excellent  paper  the  following  points  especially 
draw  my  attention  : — 

1st. — Chemical  nature  of  ore  containing 
2-48%  of  pyrite. 

2nd. — Chemical  nature  of  slime  containing 
fully   1%    of    pyrite.      This   is    equivalent    to 
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0-8009%  based  on  total  ore.  Therefore  fully 
32%  of  original  pyrite  finds  its  way  into  the 
slime. 

3rd. — The  high  residue  value  of  the  slime  both 
in 'gold  and  silver,  the  difference  in  percentage 
extraction  of  those  metals,  and  the  high  value  of 
the  washed  residue. 

4th. — The  by-passing  of  25%  of  the  total  ore 
direct  to  the  slime  plant. 

The  relationship  of  the  first  three  points  to 
one  another  may  largely  depend  on  the  last 
point.  This  is  likely  to  be  the  case  if  (as  is 
liable  to  happen  in  an  ore  of  the  chemical  nature 
described)  ferrous  silicate  has  been  formed  and 
minute  particles  of  gold  become  encased  thereby. 
Again,  should  the  pyrite  be,  as  it  generally 
is,  a  carrier  of  gold  values,  the  relationship  is 
further  established.  Although  the  author  says 
that  the  pyrite  is  sufficiently  fine  to  be 
successfully  treated  with  the  main  body  of  slime, 
there  are  no  assays  showing  the  value  of  this 
portion  of  the  slime  before  and  after  treatment, 
and  naturally  one  wonders  whether  "successfully 
treated  "  is  to  be  taken  only  to  mean  that  this 
fine  material  does  not  cause  any  difficulties  in 
the  subsequent  formation,  washing  and  trans- 
ferring of  the  cake. 

Examination  of  the  tables  relating  to  point  3 
shows  that  some  portion  of  the  ore  does  not 
yield  up  its  gold  to  the  current  cyanide  treatment, 
hence  the  high  gold  contents  of  the  washed 
residues.  Therefore,  turning  to  the  fourth  point, 
it  seems  that  the  installation  of  one  or  more 
plates,  with  or  without  blanket  strakes,  or  some 
form  of  slime  table  and  regrinding  device  to  treat 
this  material  prior  to  cyaniding  is  worthy  of  con- 
sideration. This  could  probably  be  managed 
where  dewatering  of  the  by-passed  product  takes 
place. 

Regarding  the  difference  in  percentage  extrac- 
tion of  gold  and  silver,  the  following  may  be  of 
interest  to  the  authoi  and  to  members  generally. 
In  this  case  the  ore  being  treated  differed  from 
that  under  review,  in  that  the  percentages  of  iron 
sulphide  and  magnesia  were  greater,  .silica  less,  and 
copper,  zinc  and  lead  were  replaced  by  carbon 
from  traces  to  1  %.  The  trouble  was  the  very  low 
extraction  of  gold  from  the  slimes  pulp  settled  in 
an  ordinary  decantation  [ilant.  Having  only  very 
limited  time  at  my  disposal  the  exact  cause  was 
not  locatea,  but  in  effect  it  was  found  that  the 
gold  came  into  solution  very  rapidly,  the  silver 
rather  slowly,  but  bifore  the  point  of  maximum 
solubility  of  the  silver  was  reached,  gold  began 
to  precipitate.  As  there  was  not  much  silver 
present  in  the  ore  originally,  a  few  pennyweight.'? 
left  in  the  residue  was  of  no  account,  and 
excellent  results  were  obtained  by  cutting  down 
the  time  of  treatment  to  a  minimum. 


NOTES  ON  THE  ASSAY  OF  MINE 
SAilPLES. 


{Read  (It  June  Meeting,  191S.) 
By  lloBERT  DuRES  (Member). 


DISCUSSION. 

Mr.  John  Watson  (Member  of  Council)  -. 
The  author's  notes  and  experiments  cover  many 
of  the  difficulties  which  crop  up  in  assaying  mine 
samples. 

Fine  V.  Course  Sieving. — His  first  tabular 
statement  shows  the  results  obtained  from  a 
sample  j)Ut  through  sieves  of  100  mesh  and  40 
mesh.  The  difference  of  2'5  dwt.  in  favour  of 
the  coar.ser  mesh  is  contradictory  to  the  results 
obtained  by  Jlr.  Whitby,*  described  before  this 
Society  in  October,  1904. 

In  the  author's  explanation,  he  refers  to 
Hattened  particles  from  Rhodesian  ores,  such 
'■  metallics  "  would,  of  course,  make  a  difference. 
Perha|js  I  should  not  use  the  word  "  metallics  " 
for  a  mine  sample,  but  I  recently  saw  a  piece  of 
nice-looking  quartz  from  Gatooma  district  con- 
taining little  cubes  of  native  gold.  Apart  from 
the  extra  trouble  with  "  metallics,"  I  do  not  like 
a  very  fine  mesh,  for  the  following  reason  : — Let 
anyone  take  a  new  sieve,  90  or  100  mesh  ;  on 
holding  it  up  to  the  light  the  interstices  are  clear. 
After  using  the  sieve  for  a  sample,  examine  it 
again  and  it  will  be  found  that  a  considerable 
portion  of  the  interstices  are  choked.  These  can- 
not be  cleared  entirely  by  washing  and  drying 
or  by  knocking  the  sieve,  and  the  next  sample 
for  which  this  sieve  is  used  gets  more  or  less 
"  salted  "  by  its  use.  Possibly,  the  be.st  plan  is 
to  sieve  a  little  waste  rock  with  it,  to  clear  the 
mesh.  Personally,  I  think  -  40  mesh  i.s,  in 
most  cases,  fine  enough  for  the  average  Wit- 
watersrand  mine  sample.  "Rand  Metallurgical 
Practice,"  I  see,  recommends  the  use  of  a  60 
mesh  sieve.  With  all  respect  to  Messrs.  Dures 
and  McArthur  Johnston,  "  tell  it  not  in  Gatb, 
publish  it  not  in  the  streets  of  Askelon,"  me- 
tliinks  if  a  little  bird  went  along  the  Reef,  from 
Geduld  to  Randfontein,  dropping  in  at  each  little 
crusher  house,  it  would  find,  in  the  great  majority 
of  cases,  that  no  sieve  at  all  is  used  for  mine 
samples  where  mechanical  crushers  are  in  use. 
The  experienced  assayer  can  tell,  by  the  look  and 
the  fee!  of  it,  if  a  mine  sample  is  ground  suffi- 
ciently fine  or  not. 

Foreign  Matter  on  Beadx. — The  cleaning  of 
beads   by  tapping  on   a   small  anvil   is  certainly 
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Value,"  this  Jouniitl,  Vol.  \'.,  pp.  05  and  9G. 
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often  necessary.  I  use  a  small  magnifying  gla.ss 
(three  lenses),  and  when  I  see  adhering  particles 
of  magnesia  from  the  cupel,  always  flatten  out 
before  weighing.  Some  assayers  argue  that  this 
material  weighs  light  1  True,  its  specific  gravity 
is  considerably  lower  than  that  of  gold,  but  it 
does  ii'eiijh  an  appreciable  amount  as  the  author's 
table  shows. 

Alloivaniv  fur  ^iliier. — The  author  has  found 
the  percentage  of  silver  to  vary  from  8'5  to 
14'5  on  different  mines  along  the  Rand.  Before 
the  war  I  weighed,  parted  and  reweighed  .some 
hundreds  of  mine  sample  beads,  notably  on  the 
old  Stanhope  mine,  and  found  the  silver  to  vary 
from  7%  up  to  1.3::'.  I  believe  Mr.  Kyle,  who 
was  then  assayer  on  Geldenhuis  Deep,  tried 
some  thousands  of  mine  samples  and  found  the 
silver  to  run  practically  10% — so  the  late  Mr. 
Harry  Line  told  me. 

Silver  in  Gold  Bullion. — There  is,  I  think, 
much  to  be  said  in  favour  of  the  suggestion  that 
the  percentage  of  silver  in  the  gold  bullion  may 
be  taken  as  a  criterion  for  the  ore.  In  Sept., 
190-1,  Mr.  G.  Andreoli  read  a  paper  to  this 
Society  drawing  attention  to  the  purity  of  the 
gold  bullion  in  th,^  Roodepoort  district.  In  the 
discassion  on  that  paper  Dr.  J.  Loevy*  quoted 
analyses  of  mill  gold  bullion  from  three  mines  on 
the  Eastern  Rand  and  from  five  on  the  West 
Rand. 

The  percentage  of  .silver  was  as  follows  : — 

East  Hand.— 

Percentage. 
Geldenhuis  Estate      ...  ...     12 "54 

May  Consolidated       ...  ...      11 'SI 

New  Goch       lO'-tS 

West  Rand. — • 

York    ...          ...          ...  ...  6'71 

Lancaster,  Botha         ...  ...  8'18 

Lancaster,  Battery      ...  ...  8  57 

Princess           ...          ...  ...  7 '29 

Roodepoort  I'nited  Main  Reef  2'98 

On  the  City  and  Suburban  mine,  I  have 
worked  out  the  average  of  the  mill  gold  bullion 
(4.3  bars)  over  8  months,  Jan.  to  Aug.,  1906, 
viz.:— Silver  =  9-36%.  The  highest  was  9-8%, 
and  the  lowest  8'.J%  silver.  Again,  over  12 
months,  March,  1909,  to  March,  1910  (5.5  bars), 
the  average  was: — Silver  =  9'48{.  Highest  = 
100%,  lowest  =  8'8%.  These  figures  go  to  show 
that  a  deduction  of  10%  for  silver  in  mine 
sample  beads,  would  keep  the  calculated  value  of 
fine  gold  on  the  low  (or  conservative)  side. 

Silver  in  Litharc/e,  etc. — We  make  up  a  cask 
of  tlu-x  at  a  time,  i.e.,  56  lb.  of  litharge  are  mixed 
thoroughly  with  the  proportionate  quantities  of 

*  See  Ihis  Juarnal,  Vol.  V.,  p.  15a. 


sodium  carbonate  and  borax.  Before  using  any 
of  this  flux,  I  make  a  rule  of  putting  through 
two  trial  lots,  using  two  portions  of  3  A.T.  each 
of  pure  silica,  with  the  proportionate  amount  of 
flux  and  reducer.  These  trials  give  a  figure 
varying  as  a  rule  from  O'l  dwt.  to  03  dwt. 
.silver,  to  be  deducted  from  each  assay  ton  when 
the  bead  is  not  parted.  Once,  before  the  war, 
and  once  since,  1  had  litharge  supplied  which 
contained  a  very  high  proportion  of  silver,  and 
gold  =  some  2  dwt.  per  ton.  By  this  system  of 
checking  beforehand  I  detected  the  presence  of 
these  precious  metals  (where  not  desired)  and 
insisted  on  the  merchant,  who  had  supplied  it, 
taking  his  litharge  back. 

Variation  in  Reef  Vahies.  —  The  average 
manager  or  consulting  engineer  on  the  Witwaters- 
rand  wants  a  lot  of  mine  samples  assayed  each 
month  on  a  large  mine.  The  var-'ation  over  the 
miles  of  working  faces  and  drives  is  so  great  that 
it  is  better  to  have  a  large  number  of  samples 
assayed  over  a  large  working  area,  than  to  have 
a  smaller  number  (say  half  the  quantity)  done 
witli  greater  precision  by  parting.  By  permission 
of  our  manager  (Mr.  Glyn),  and  through  the 
courte.sy  of  our  chief  mine  .lampler  (Mr.  van 
Hasselt),  I  give  actual  figures  from  two  drives  on 
the  City  and  Suburban  mine,  sampled  every 
10  ft. 


A  Drive  West  on  Main  Reef  Leader — 31st  Level 

Widtli 

Value  in 

Average 

Sampled. 

Fine  Gold. 

Value. 

Inches. 

Dwt.  |)er  Ton. 

In.     Dwt. 

10 

35-9 

/Upper    6 
\  Lower    7 

1-71 
539/ 

Over  13  =  29-8 

I  Upper    6 
(^  Lower    6 

84 -5 '1 
55-71" 

Over  12  =  701 

/  Upper    5 
[Lower    G 

53-91 
4-2/ 

Over  11  =  26-8 

8 

32-3 

10 

10-7 

9 

800 

5 

10-7 

6 

103-4 

5 

2690 

5 

10-7 

4 

26-5 

The  point  I  wi.sh  to  emphasise  by  these  assay- 
values  is  that  here,  on  the  Rand,  which  is  gener- 
ally admitted  to  be  the  most  regular  deposit  in 
the  world's  history  of  gold  mining,  we  get  great 
variations  both  in  reef  thickness  and  gold  values. 
The  second  case  shows  a  reef  where  values  for 
80  ft.  to  100  ft.  are  comparatively  regular,  then 
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A  Drive  on  South 

Keef— 29th  Level. 

Sampled 

Fine  Gold 

Sampled 

Fine  Gold 

Over. 

per  Ton. 

Over. 

per  Ton. 

Inches. 

Dwt.s. 

Inches. 

Dwts. 

36 

14-7 

1 

70 

28 

14-6 

7 

18-7 

37 

14-4 

6 

1-6 

32 

9-9 

6 

0-7 

26 

14-.5 

3 

1-6 

28 

18-1 

1.5 

41 

38 

131 

13 

3-4 

34 

10  0 

13 

1-7 

3t 

6-9 

12 

18 

16 

20-0     . 

this  reef  does  a  "  variety  turn  "  by  dropping  to  a 
thickness  of  merely  a  few  inches  with  unpayable 
values 

If  all  mine  assay  beads  had  to  be  parted,  it 
would  mean  employing  more  assayers  or  doing 
fewer  samples.  In  the  face  of  such  great  varia- 
tion in  reef-contents  I  do  not  think  we  should 
quibble  about  a  slight  variation  in  percentage  of 
silver,  which  could  only  effect  the  accuracy  of  a 
10  dwt.  sample  by  about  030  dwt.  fine  gold  at 
most.  Up  to  15  or  20  years  ago  many  gold 
mines  in  America  (North  and  South)  were  worked 
without  any  assays  being  done,  the  mine  manager 
depending  on  the  prospecting-pan,  or  a  cow's 
horn  (sawn  across  lengthwise),  to  show  him  the 
value  of  his  samples.  Now  the  cyanide  process 
has  arrived  and  changed  all  that. 

We  assay  practically  all  our  reduction  work 
samples  in  duplicate  and  part  the  beads,  but  for 
mine  samples  on  the  Central  Rand  I  consider 
such  practice  to  be  a  work  of  supererogation. 

In  conclusion,  I  fully  appreciate  the  value  of 
the  many  points  touched  upon  by  the  author  in 
his  excellent  and  practical  paper. 

Mr.  T.  Graham  Martyn  (Member):  Our 
thanks  are  due  to  Mr.  Dures  for  a  very  concise 
paper,  which  must  have  involved  a  good  deal  of 
painstaking  work. 

Variations  from  True  Value  in  Portion 
Weighed  Out  for  Each  Assay. — It  appears  to  me, 
if  I  might  offer  a  word  of  friendly  criticism  as 
to  the  arrangement  of  the  figures,  that  the 
lessons  to  be  gleaned  from  the  fifth  and  sixth 
tables  would  have  been  much  more  obvious  had 
the  examples  given  been  arranged  in  order  of 
values.  It  is,  perhaps,  superfluous  to  reprint 
them,  but  I  would  suggest  that  individuals  who 
are  specially  interested  should  rearrange  them  for 
themselves,  when  they  will  find  that  whereas 
differences  in  duplicates  of  as  much  as  12^/  from 
the  mean  were  obtained  in  some  cases  where  the 


values  did  not  exceed  7  dwt.,  and  up  to  8^% 
between  7  dwt.  and  48  dwt.,  no  difference  exceed- 
ing 2%  from  the  mean  occurred  in  the  five 
samples  whose  values  lay  between  70  dwt.  and 
250  dwt.  Now,  any  accidental  losses  of  lead 
would  show  up  as  heavily  on  a  percentage  basis 
on  rich  samples  as  on  poor  ones,  hence  we  may 
judge  that  such  losses  were  avoided  in  these  assays: 
neither  is  it  likely  that  an  assayer  who  to  one's 
personal  knowledge  is  so  scrupulously  careful  in 
cleaning  and  weighing  the  prills  would  quote 
in  this  table  results  vitiated  by  lo.ss  of  fragments 
of  brittle  beads  :  hence  it  may  be  assumed  that 
the  differences  are  mainly  due  to  unequal  distri- 
bution of  the  values  in  the  original  and  duplicate 
assay  portions  loeighed  out  from  eacli  sample. 

How  then  do  we  account  for  the  remarkable 
drop  in  the  percentage  difference  somewhere 
between  the  50  dwt.  and  70  dwt.  values?  In 
accordance  with  well  established  principles  con- 
cerning sampling  errors  it  seems  probable  that 
the  values  were  mainly  present  in  a  moderately 
rich  concentrate,  and  that  the  rich  samples  had 
such  a  substantial  amount  of  that  concentrate 
present  that  it  was  easy  to  get  it  fairly  evenly 
distributed  through  them,  whereas  the  poorer 
samples  had  so  little  of  it  [iresent  that  it  was 
[)raotically  imiiossible  to  do  so.  Had  there  been 
any  apprecial)le  amount  of  free  coarse  gold  present, 
even  supiiosing  it  had  been  abraided  so  as  to  pass 
a  60  mesh  sieve  (wliich  a[)pears,  by  comparison 
with  Table  I.  to  be  about  the  grade  of  these 
samples),  I  do  not  think  anything  like  such  close 
agreement  as  shown  between  the  duplicate  rich 
samples  would  have  been  possible. 

Limit  of  Accuracy  in  Reading  the  Balance. — 
It  should  be  noted,  by  the  way,  that  the  12|% 
difference  in  one  case  represents  2  dwt.  actual 
variation,  and  in  the  other  1  dwt.  only,  and  .so 
far  as  my  experience  goes  of  balances  ordinarily 
employed  on  the  Rand  for  weighing  the  results 
of  samples  from  underground  025  dwt  on  a 
2  A.T  charge  is  the  utmost  limit  of  accuracy 
and  that  is  only  to  be  reached  by  reading  care- 
fully several  vibrations  over  a  moderate  range  of 
the  scale,  not  by  simply  releasing  the  beam  with- 
out bias  and  watching  a  few  moments  to  see  if  it 
turns.  Assuming  the  more  accurate  method  were 
adopted,  the  7  dwt.  may  have  been  7 '25  dwt., 
and  the  9  dwt.  may  have  been  8  75  dwt.,  reduc- 
ing the  percentage  difference  from  the  mean  to 
9  instead  of  12i.  In  the  other  extreme  case 
this  source  may  have  been  responsible  for  half 
the  error.  Making  due  allowance  for  this,  and 
considering  the  actual  instead  of  the  percentage 
difference  shown  in  the  fifth  table,  and  bearing  in 
mind  that  this  limit  of  balance  reading  error 
would  in  some  cases  aggravate  and  in  others 
minimise     a    difference    between    duplicates,    it 
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appears  that  between  3-5  dwt.  and  22-5  dwt.  the 
actual  discrepancy  due  to  other  causes  may  have 
varied  only  between  0-5  dwt.  and  2  dwt.,  or 
about  7%  from  the  mean.  Above  22-5  dwt.  this 
source  of  variation  would  be  negligible,  except 
that  in  weighing  these  higher  values  one  would 
not  ordinarily  be  so  extremely  careful  with  the 
balance.  Allowing  for  a  little  relaxation  of 
vigilance,  one  might  suppose  that  1  dwt.  of  the 
difference  (Oo  dwt.  each  way)  might  be  due  to 
thi.s  in  the  higher  values,  but  this  only  serves  to 
accentuate  the  contrast  between  the  wide  discre- 
pancies in  the  intermediate  values  and  the  negli- 
gible ones  in  the  high  values,  for  which  an  expla- 
nation has  already  been  suggested. 

The  practical  impossibility  of  weighing  out 
successive  portions  of  equal  value  from  the  same 
sample  is,  of  course,  exemplified  very  clearly  in 
the  first  table,  but  the  author  has  left  it  to  his 
hearers  to  find  an  explanation  of  the  remarkable 
improvement  shown  when  he  substituted  100  for 
■to  mesh,  the  extreme  difference  from  the  mean 
being  reduced  from  15%  to  only  one  quarter  of 
that  amount.  No  doubt  a  considerable  propor- 
tion of  the  40  mesh  sample  .vould  pass  without 
crushing  through  the  100  mesh  and  the  remainder 
would,  theoretically,  only  have  to  be  broken  into 
about  six  times  as  many  pieces  as  before  to  pass 
the  100  mesh;  but,  if  the  values  were  present, 
as  I  tliink,  mainly  in  a  pyritic  concentrate,  then 
the  particles  of  the  latter  would  probably  crush 
very  much  finer  than  the  low  grade  rock,  and 
their  numbers  would  be  increased  very  many 
times  more  in  proportion  whereby  their  even  di.s- 
tributiou  would  be  greatly  facilitated.  The 
author  has  not  told  us  how  he  divided  his 
sample  before  crushing  the  quarter  to  pass  100 
mesh,  but  supposing  the  very  best  means  possible 
were  adopted  I  should  not  be  surprised  to  find  a 
difference  of  25  dwt.  between  one  quarter  and 
another  in  material  which  shows  a  difference  of 
12'4  dwt.  between  .separate  lots  of  2  A.T.  Sup- 
pose for  illustration  one  eliminates  the  41 '0  dwt. 
value,  which  is  nearest  the  mean,  and  plays  with 
the  remaining  eight.  Take  them  as  they  come 
in  pair.s,  then  the  first  pair  equalling  one  quarter 

of  the  eight  samples  assays =  41  6 

dwt.,  the  next  pair  (omitting  the  41'0)  averages 
369  the  next  430  and  the  last  38'6  or  an  ex- 
treme difference  of  6  1  dwt.  Of  course  the 
method  of  quartering  down  the  original  would 
have  been  less  liable  to  error  than  this  and  the 
fact  that  the  original  bulk  would  have  been  at 
least  four  times  as  great  would  also  diminish  the 
liability  to  error,  but  allowing  for  this  it  seems 
to  me  that  the  2 '5  dwt.  difference  is  more  likely 
to  be  due  to  unavoidable  error  in  the  original 
quartering  down  than  to  metallic  gold  left  on  the 


100  mesh  sieve.  At  any  rate  I  have  on  several 
occasions  collected  such  metallics  as  could  be 
found  on  the  sieve  from  samples  from  I  think 
the  same  mine  and  have  never  found  them  as.say 
higher  than  the  sample  under  treatment  ;  there 
being  apparently  no  coarse  gold  present,  the 
metallics  consisting  of  fragments  of  iron  or 
steel. 

Frosted  Beads. — If  the  sixth  table  be  rear 
ranged  in  order  of  assay  values  an  interesting  fact 
appears,  namely,  that  the  frosted  beads  between 
17A  and  30  dwt.  lost  between  7%  and  8-6%  on 
the  first  recupellation,  whilst  those  between  35 
and  56  dwt.  lost  between  10-9%  and  1 1  '4%,  with 
two  exceptions,  one  of  47  dwt.  losing  13' 2%  and 
one  of  55  dwt.  losing  only  8-2%.  The  big 
beads  apparently  freeze  at  an  earlier  stage  than 
the  smaller  ones.  [  do  not  quite  see  v.hy  ;  per- 
haps some  one  will  offer  an  explanation.  I  think 
the  result  of  test  No.  5  should  have  been 
eliminated  from  this  table,  as  the  loss  of  4-5%  on 
the  third  cupellation  surely  indicates  that  the 
second  one  was  in  some  way  faulty.  I  should 
prefer  to  take  the  1-6%  of  No.  3  as  representing 
the  cupellation  loss  proper  and  adding  the  balance 
of  the  4-5%,  i.e.  2-9%  to  the  8-3%  making  11-2% 
the  "  probable  difference,"  but  both  these  tests 
are  out  of  harmony  with  those  from  17-5  to  30 
dwt. 

In  averaging  the  results  of  a  number  of  such 
tests,  it  appears  to  me  preferable  to  total  up  the 
weights  before  and  after  and  find  the  %  difference 
on  the  total  weights  rather  than  simply  to  divide 
the  total  %  difference  by  the  number  of  tests 
made.  Applying  that  method  to  the  whole  series 
we  obtain  10  13%  average  difference  against  996 
(not  a  serious  matter  I  admit),  whil.st  the  average 
%  loss  on  the  third  cupellation  becomes  0-83, 
giving  a  "  probable  difference "  due  to  retained 
lead  of  9-3%  instead  of  8-75%  as  calculated  by 
Mr.  Dures.  Taking  the  two  groups,  already 
mentioned,  separately: — The  17 "5  to  30  dwt. 
beads  lost  on  the  average  7 '41%  on  the  second 
cupellation  and  1'03%  on  the  third,  giving  a 
"probable  difference"  of  6  38%,  whilst  the  35  to 
56  dwt.  beads  lost  10  84%  and  0  56%  or  a  "  pro- 
bable difference  "  oi  10-28'/^  against  the  6-SS%  for 
the  lower  values. 

Effect  oj  Cliange  in  Fluxes. — The  results  of 
experiments  on  the  variation  of  fluxes  need  close 
investigation  before  their  significance  can  be  pro- 
perly appreciated. 

In  the  work  summari.'sed  in  the  second  table, 
the  attempt  appears  to  have  been  made  to  sub- 
stitute litharge  for  .soda  in  chemically  equivalent 
amounts  in  the  slag,  but  this  was  frustrated  in  a 
measure  by  the  presence  of  reducers  in  excess, 
which   threw  down  almost  all  the  lead  into  the 
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Iiutton  in  three  cases,  leaving  the  slag  more  acid 
in  character  as  the  amount  of  soda  was  diminished. 
The  results  all  come  within  the  ordinary  limits 
of  sampling  error  in  weighing  on  the  charges,  .so 
we  may  conclude  that  the  gold  recovery  was  the 
same  whether  the  slag  (ignoring  the  borax)  con- 
tained seventeen  times  (as  in  the  first  case)  or 
only  one  and  a  half  times  (as  in  the  last  case)  as 
much  sodium  oxide  as  lead  oxide.  This  confirms 
my  own  experience  that  lead  oxide  to  the 
amount  of  30  gm.  or  .so  per  2  A.T.  charge 
may  .safely  be  permitted  to  enter  the  slag  greatly 
increasing  its  fluidity,  enabling  the  borax  to  be 
reduced  to  a  minimum,  proportioned  to  the 
alumiriiv  or  other  refractories  in  the  ore  (much  to 
the  advantage  of  the  crucibles),  as  well  as  per- 
mitting greater  latitude  in  the  adjustment  of  the 
reducer  or  oxidiser  to  the  sample. 

The  Deleterious  Effect  of  Borax  on  the  Crucible 
does  not  appear  to  be  realised  by  those  who  use 
it  ad  lib  in  order  to  obtain  a  fluid  .slag  at  a  low 
temperature.  The  refractorine.ss  of  a  crucible  in 
the  presence  of  a  silicate  slag  depends  chiefly  on 
the  insolubility  of  the  alumina  therein,  but  if 
borax  be  present  in  excess  of  that  required  to  flux 
alumina  or  other  refractories  (such  as  zinc  oxide) 
in  the  charge  itself,  the  alumina  of  the  crucible 
will  dissolve  and  rapid  corrosion  ensue.  It  is 
admitted  that  borax  is  a  great  flux  for  the  oxides 
of  iron  and  copper,  but  the  .slag  produced  is  one 
of  the  worst  conceivable  in  its  corrosive  action, 
the  bases  readily  releasing  the  boric  acid  for  its 
attack  on  the  alumina  whilst  they  themselves 
attack  the  silica.  A  little  borax  seems  to  be 
useful  in  fluxing  ores  containing  much  oxide  of 
iron  even  when  alumina  is  absent,  but  silica 
should  be  added  as  well  if  not  present  in  the 
sample  in  considerable  amount.  A  very  fluid 
slag  will  result  if  care  be  taken  to  reduce  the 
iron  oxide  to  the  ferrous  state  by  using  an  excess 
of  reducing  agent  and  no  more  lead  oxide  than 
will  give  the  desired  button  (see  Text  Rook  of 
Assaying,  Beringer,  Ed.  6,  p.  138). 

In  Mr.  Dures'  third  series  of  experiments  as  in 
the  second,  the  reducing  power  of  the  furnace 
gases,  p'us  that  of  the  ore  itself,  overshadowed 
that  of  the  charcoal  so  that  the  leads  vary  but 
little  and  the  results  of  these  charges  are  also 
within  the  limits  of  sampling  error.  It  would 
have  been  interesting  to  see  the  effect  of 
substituting  .5  gm.  of  nitre  for  the  charcoal  so  as 
to  obtain  a  button  of  between  10  and  20  gm. 
instead  of  50  to  60.  From  my  own  experience, 
one  may  sometimes  get  as  high  a  result  in  gold 
(though  not  in  silver)  from  a  10  gin.  button  as 
fr^m  GO  gm.  provided  no  lead  is  lost  mechanically, 
but  as  this  is  the  main  risk  where  much  of  the 
work  has  to  be  entrusted  to  Kafirs  a  big  button 
is  advisable. 


THE  RECOVERY  OF  BLACK  SAND   AND 

FLOATING  PARTICLES  OF  METALLIC 

MINERALS. 


(Read  at  Jhirch    Meeti>i(i,  1913.) 
By  J.  M.  Neill  (Member). 


DISCUSSION. 

Mr.  G.  A.  Robertson  [Member)  -.  It  is  diflicult 
to  see  how  the  float  described  by  the  author  can 
increase  both  quantity  and  quality  of  the  black 
.sand  caught  compared  with  the  amount  caught 
by  routine  methods.  This  is  explained  by  a 
previous  contributor,  and  if  it  be  accepted  as  a 
fact  that  the  float  roughens  the  amalgam  and  thus 
allows  fine  particles  of  amalgam  to  be  recovered 
with  the  black  sand,  then  the  float  is  also  re- 
sponsible for  amalgamating  fine  particles  of  gold 
which  would  otherwise  escape  This  is  feasible. 
Gold  certainly  does  become  associated  (or  coated) 
with  air.  I  remember  when  attempts  were  made  to 
amalgamate  in  the  overflow  with  a  closed  circuit, 
that  on  one  occasion  the  stamp-mill  was  hung  up, 
during  which  time  water  was  circulating  through 
the  classifiers  and  tube  mills.  Around  the  edge  of 
the  classifiers  was  to  be  seen  considerable  quan- 
tities of  gold — a  sight  which  would  have 
gladdened  the  eye  of  any  prospector  had  he  seen 
anything  approaching  it  in  bis  pan.  I  scooped 
up  a  quantity  of  this  rich  sand  and  dropped  it 
into  a  bucket  of  water  standing  near  by.  The 
quantity  of  gold  that  floated  was  surprising. 
This  gold  was  however  of  an  unusually  flat  shape, 
as  if  it  had  been  hammered,  in  any  case  the 
air  must  have  become  associated  with  the  gold 
during  the  dewatering  process  in  the  scoop  or  in 
its  fall  through  air  into  the  bucket.  It  is 
easy  then  to  imagine  the  same  iihenomenon  with 
gold  discharging  through  a  stamp  mill  screen  or 
flowing  in  a  launder  with  a  subsec^uent  drop  and 
splash. 

I  have  not  seen  this  floating  apron  in  use  but 
I  can  quite  well  conceive  that  it  breaks  the 
velocity  of  the  stream  over  the  plates  and  re- 
arranges the  zone  in  which  particles  of  gold  or 
sand  flow.  I  had  an  amalgamated  plate  under 
my  observation  some  years  ago.  The  first  por- 
tion of  the  plate  was  about  3  ft.  long,  then  there 
was  a  drop  of  2i  in.,  and  then  a  9  foot  plate. 
It  was  noticeable  that  the  last  6  in.  or  so  of  the 
top  plate  yielded  less  amalgam  in  the  routine 
scrape  than  the  same  distance  on  the  top  of  the 
bottom  plate.  At  the  drop  the  plate  was  liable 
to  scour,  thus  showing  small  patches  of  copper. 
A  piece  of  insertion  here  did  not  meet  the  case 
as  the  pulp  shot  off  it  and  scoured  the  plate 
further  down.  I  then  placed  a  piece  of  wood  at 
right  angles  to  the  flow  just  at  the  drop  and  raised 
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the  wood  li;ill'  an  inch  fioni  the  phtte.  A  piece  of 
canvas  was  tackecl  to  the  wood  and  when  the 
pulp  was  not  flawing  half  an  inch  or  so  of  the 
canvas  rested  on  the  plate.  Naturally  the  flow 
had  to  pass  under  the  canvas.  The  subsequent 
dressings  of  the  plate  .shoA'ed  that  black  sand 
obviously  adhered  to  the  plate  about  from 
3  in.  to  6  in.  down  from  where  the  canvas 
floated.  There  was  difficulty  in  getting  a  reliable 
"  head  ''  or  "  tail  "  .sample  at  this  plate,  and  as 
the  amount  of  black  sand  caught  on  the  plate 
was  small,  to  go  by  actual  results  especially 
when  there  was  only  one  plate  after  the  fashion 
de.scribed,  was  possibly  misleading.  An  objec- 
tion to  this  device  was  that  the  canvas  soon 
became  covered  with  a  scale.  The  idea  was  not 
tried  on  a  straight  phite,  but  oliviously  there  was 
room  for  development  and  I  am  pleased  to  see 
that  someone  has  perfected  an  apparatus  which 
has  resulted  in  increasing  the  mill  recovery  in 
one  case  by  .S'S.S}^. 

Mr.  W.  R.  Dowling,  our  late  President,  depre- 
cated the  idea  of  plates  with  drops  in  them 
because  it  destroyed  the  "  essential  true  plane  " 
of  the  plate.  I  may  here  point  out  that  it  is  a 
matter  of  little  conse(|uence  whether  a  plate  is 
a  true  plane  or  not  [)rovided  the  How  is  not  con- 
centrated to  one  side  of  the  plate.  If  there  is  an 
even  delivery  from  a  mortar  box  or  launder  on  to 
a  plate  tlie  (low  has  to  pass  far  doivn  the  plate 
before  the  flow  becomes  uneven.  If  amalgamated 
plates  be  in  several  pieces  it  matters  not  whether 
any  succeeding  [)iece  of  plate  forms  a  slight  ob- 
struction to  the  flow,  or  is  one  .stepdown,  black  sand 
prominently  collects  near  these  joints.  Similarly, 
plates  in  front  of  a  mortar  box  which  have  seen 
10  to  15  years  .service  usually  contain  a  series  of 
dents  due  to  the  usual  accidents  in  a  stamp  mill 
and  their  true  plane  has  long  ago  been  destroyed, 
blit  no  one  will  admit  that  their  gold  recovery  has 
gone  down.  As  a  matter  of  fact  by  the  author's 
reasoning  and  that  contained  herein,  dents  or 
obstructions  on  a  plate  are  more  liable  to  break 
the  surface  tension  of  the  stream  than  a  true 
plane. 

No  paper  is  complete  nowadays  without  some 
more  figures.  It  is  therefore  reasonable  to  ask 
the  author  :  — 

1.  What  is  the  cost  of  the  apron  '( 

2.  How  long  does  it  last  before  becoming 
coated  with  scale  ? 

3.  Is  any  extra  water  required  'I 

I  believe  some  mines  are  experimenting  with 
this  apron.  Their  results  should  be  submitted, 
and  I  should  suggest  that,  until  they  are  received, 
the  final  discussion  on  this  paper  should  be 
delayed. 

The  meeting  then  terminated. 


Obituary. 


The  death  is  announced  with  much  regret  of 
Mr.  John  Patrick  Fuller,  a  member  of  the 
Society.  Mr.  Fuller,  who  was  also  an  associate 
of  the  Institution  of  Mining  and  Metallurgy, 
joined  the  Society  in  April,  1910,  when  resident 
in  Sumatra.  About  two  years  ago  he  came  to 
South  Africa  to  act  as  a  Consulting  Mining 
Engineer  to  Willoughby's  Consolidated  in  Bula- 
wayo.  From  thence  he  went  to  London,  where 
he  passed  away  on  the  21st  of  April  last  The 
s/mpathy  of  the  Society  is  extended  to  his  wife 
(who  is  resident  in  New  Zealand)  and  relatives. 
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CHEMISTRY. 

Colour  Ke.\ction  for  thv.  Detection  of  Thio- 
SULPHATES.— "  Five  cc,  of  concentrated  sulphuric 
acid  are  aildeil  carefully  to  a  nii.xture  of  1 — 2  cc.  of 
the  solution  under  iuvestigation,  and  an  equal 
volume  of  a  10%  solution  of  aniuiouiuui  niolyhdate. 
The  presence  of  thiosulpliate  is  shown  by  a  blue 
colour  above  the  zone  of  separation  of  the  liquids  ; 
OllUOf'.')  grni.  of  sodium  tliiosulpliate  can  be  easily 
detected  in  this  way.'" — E.  Po/zi-E.scoT,  ./o»7h«/ o/ 
t)tr  Sofif'h/  of  Chemical  Industry^  May  31,  1913,  p. 
53-2.     (F.  W.  VV.) 


Zirconium. — "The  preparation  of  metallic  zlr- 
cotiiujii  by  means  of  magnesium  or  by  the  alundno- 
tlierniie  method  was  unsatisfactory,  but  good  results 
were  obtained  hy  a  method  devised  by  the  author 
and  H.  Kuzel.  Pure  zirconium  oxiile  was  intimately 
mixeil  with  an  excess  of  metallic  calcium  as  finely 
divided  as  po.ssible.  The  mixtuie  was  placed  in  an 
iron  tube  wbieh  was  exhausted  to  about  0  5  to 
O'l  mui.  The  bottom  of  the  tube  was  lieatdi  with  a 
blowpipe  till  tlie  reduclion  began,  after  wbicli  the 
tiibe  was  cooled  by  blowing  air  on  it  and  linally 
di]iping  in  water.  When  quite  cool  the  contents 
were  rapidly  pulverized  and  treated  lirst  wilh  water 
wbich  bad  lieen  boiled  and  cooled,  next  witb  acetic 
acid,  finally  with  very  dilute  hydrochloric  acid. 
Air  should  he  excluded  during  the  whole  of  the 
treatment.  The  residue  was  finely  powdered  and 
again  digested  with  boiled  dilute  hydrochloric  acid. 
The  powder  was  filtered  off  and  washed  with  air-free 
water  till  the  spectroscopic  calcium  reaction  was  no 
longer  given.  The  water  was  removed  by  acetone 
ami  the  powder  dried  in  an  exsiccator  at  ordinary 
temperature  and  then  dridl  in  a  Mgli  vacuum  at 
250°  C.  to  300°  C.  The  portion  for  analysis  was 
further  dried  in  a  completely  exhausted  ])orcelain 
tube  at  800°  C.  to  1000°  C.  This  was  done  in  a 
small  kryptol  furnace.  A  regulus  was  thus  obtained 
which  on  filing  and  polishing  gave  a  line  metallic 
surface  which  did  not  oxidize  in  air.  The  yield  was 
about  975%.  The  metal  contained  977%  of  free 
zirconium.  The  specific  gravity  of  the  powder  at 
18°  C.  was  5  98  and  of  the  fused  (sintered)  metal  at 
\l-5°  C,  6204.  The  metal  was  completely  melted 
(not  sintered)  by  making  an  arc  between  zirconium 
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•electrodes  in  vacuo  in  the  Weiss-Nemiian  funiace. 
The  specilic  gravity  of  the  coinpletely  melted  jiro- 
duct  was  an  at  lb"  C.  'J'lie  calcium  nethod  has 
been  applied  to  other  refractory  metals,  —  f.f/., 
titanium,  thorium,  tantalum,  etc.  The  melting 
point  of  this  titanium  was  1530°  C,  according  to 
G.  K.  Buri;ess  and  2350°  C.  according  to  v.  Bolton. 
Burge-ss  melted  the  metal  on  platinum,  but  his 
method  has  given  good  results  with  iron,  chromium, 
etc.,  and  it  is  prolialjle  that  v.  Bolton's  result  is  too 
high,  owing  to  the  formation  of  zirconium  o.xide, 
-with  a  melting  point  of  about  2500=  C.  A  sample  of 
zirconium  hydride,  considered  to  have  the  formula 
ZrH4,  was  found  to  contain  some  oxide,  and  the 
formula  ZrH.,  was  found  for  the  hydride.  The  oxide 
obtained  on  oxidation  does  not  appear  to  be  ZrO.j, 
nor  does  it  coriespond  to  the  suggested  Zr.,0..,.  A 
new  comjiound,  the  nitride,  Zr.,N.,,  was  obtained  by 
heating  the  metal  in  nitrogen  at  1050°  C.  On  pass- 
ing hydrogen  over  the  nitride  for  15  minutes  at 
10oO°  C,  8-7%  (87%?)  of  tlie  theoretical  yield  of 
ammonia  was  obtained.  The  so  called  amorphous 
zirconium  was  obtained  by  Beizelius's  method  b^- 
heating  potassium  zirconium  flm>ride  with  potassium 
in  an  iron  tube.  On  heating  this  jiowder  it  often 
becomes  pyrophoiic.  It  contains  oidy  about  35%  (jf 
free  zirconium.  Its  characteristic  feature  is  its 
great  surface  ;  it  is  like  a  colloidal  gel  and  retains 
water  with  great  tenacity.  With  acids  it  easily 
passes  into  a  hydrosol.  The  hydrogel  precipitated 
■from  this  hydro.sol  is  very  similar  to  the  amorphous 
zirconium." — (Atinakn,  cccxev.  149),  Journal  oj  the 
Franklin  Institute,  Vol.  clxxv,  No.  6,  June,  1913, 
p.  672-673.     (J.  G.) 

Amjioxium    Sulphatk    iNDUSTiiV. — "  (ierinany 
leads  in  the  prodviction  of  this  chemical  :  throngh 
ncreasing  use  of  by  product  coke-oven  and  producer 
gas  plants.     A  comparison  of  the  production   in  all 
countries  is  made  by  llie  Journal  of  Industrial  and 
Enginecrinej  Clieniistnj,  for  tlie  year  1012  : — 

Tons. 
Germany...  ...  ...         465,0tXP 

United  Kingdom  ...  ...         379,000 

United  States        ...  ...         ],')5,000 

France     ...  ...  68,500 

Belgium  ...  49,500 

Other  Countries    ...  170,000 

1,287,000 
The  Chemical  World,  June,  1913,  p.  205.     (J.  W.) 

Cl.\y  Purification  dv  Elkcteosjio.sis.— "  A 
new  method  of  clay  purification  is  noted  in  the 
Australian  Miniiirf  Standard,  March  13,  1913.  If 
colloidal  solutions  or  liquids  in  which  extremely  line 
particles  are  suspended  are  subjected  to  an  electric 
current,  these  linely  distributed  partichs  begin  to 
move  about.  This  is  not  to  be  confounded  with 
electrolysis,  since  no  decomposition  takes  place,  and 
is  calle<l  electrosmosis.  The  new  method  is  based 
upon  this  process  and  is  jratented  in  Germany  and 
abroad.  A  direct  current  is  passed  through  a 
deposit  of  clay,  the  clay  separating  on  the  aimde. 
The  importance  of  the  ]irocess  consists  in  the  clay 
being  not  ordy  puriHed,  but  also  refined.  Even  with 
clay  containing  considerable  portions  of  sand  and 
pyrites,  the  result  is  a  product  of  great  binding 
power  and  |il:i,sticity.  It  does  not  burn,  neither  does 
it  show  any  spots.  Osmosed  clay  is  much  in  demand 
l»y  makers  of  paper,  (ujlours,  pencils  and  crayons. 
In  ceramic  factories  it  is  cmjiloyed  for  improving  the 
plasticitj'  of  clay  for  crockery,  etc.     There  is  another 


feature  iidierent  to  the  process  of  osmosis,  this 
being  the  pro]ierty,  under,  proper  conditions  and 
when  a  direct  current  is  used,  to  remove  water  from 
clay,  wliicli  must  be  regarded  as  a  colloidal  sub- 
stance, far  more  effectively  than  may  be  done 
mechanically  under  heavy  pressure."' — Engineer- 
inq  and  Mining  Journal,  .May  10,  1913,  p.  9.53. 
(H.  A.  W.) 


FiLTKi:  Ki.ASK  IX  Two  I'.VRTS. — "  In  estimating 
])hos]ihoric  acid  according  to  l>orenz,  making  use  of 
the  Xenbaner  improvement,  it  is  desirable  to  collect 
the  acetone  used  for  washing  the  molylideiuim  pre- 
cipitate separately  as  the  future  recovery  is  so  much 
facilitated.  The  author  has  therefore  devised  a 
tilter  in  two  jiarts  which  are  ground  eogelher.  As 
this  alone  is  not  sufficient  to  prevent  the  entrance 
of  air,  a  rubber  ring  with  a  tongue  is  placed  between 
the  two  part^.  Wlien  the  removing  of  the  precipi- 
tating liiinid  is  complete,  the  rnbber  tongue  is  pulled 


out  until  the  air  passes  into  the  Hask  when  the  top 
part  can  be  removed.  If  acetone  is  to  be  used  for 
washing  it  is  not  necessary  to  use  the  rubber  ring. 
To  prevent  any  liijuid  from  miming  into  the  joint  it 
is  advisable  to  let  the  funnel  reach  well  into  the 
flask  and  thus  prevent  the  lii|nid  from  running  down 
the  sides.  A  tap  can  be  brought  on  at  the  bottom  of 
the  llask  so  as  to  facilitate  the  removal  of  the 
li(|nids."  -F.  Mach.  I'lumilrr  Zritung,  May  29, 
1913,  p.  Ii51.     (T.  D.) 


(1)  llATK  OK  DKCOMI'OSITION  OK  OZONE  IN 
AliiL'KOL'S  SOI.UTION.  (2)  DkTERMINATION  OF 
OZOXK  ANI>  HVDKOGKX  I'ERIIXIDK.  —  "(1)  A  study 
of  the  decoTiiposiiion  of  relatively  strong  solutions  of 
ozone  in  dilute  acids  (see  this  ,/.'  1912,  1030)  at  0°  C. 
has  shown  tliat,  in  all  cases,  oxygen  is  the  .sole 
ultimate  product,  though  the  rate  of  decomposition, 
under  ajipaiently  identical  conditions,  varies  widely. 
In  alkaline  (soilium  carbonate)  .solution  the  same 
irregularities  are  not  oljserved.  Decomposition  is 
slow  in  lelatively  acid  solutions,  btit  tlie  s])ced 
increases  as  the  concentration  of  the  hydrogen  ions 
is  reduccil,  although  not  in  the  same  proportion. 
The  ozone  concentration  of  the  solution  is  ascertained 
by  allowing  it  to  react  with  potassium  iodide  in 
presence  of  sodium  carbonate,  ami  then  acidifying 
and  titrating  with  thiosulphate.  (2)  Hydrogen  per- 
oxide may  be  accurately  determined  liy  the  iodo- 
metric  method,  in  the  presence  of  molybdic  acid  ^s 
catalyst,  and  the  method  is  suitable  also  for  the 
estimation   of  ozone   (see   above),   but  it  cannot  be 


Ans.  1913 


Xotiees  and  Abstrurtx :   MefaUuigy. 


applietl  when  both  these  substances  are  piesent 
togetlier.  Tliis  ni;iy  be  done,  however,  by  allowiiij; 
tlie  sohitioii  lo  react  lirst  witli  potassium  l>ronuile  in 
the  following  manner.  The  faintly  aciil  .^ohitioii 
(about  (Mil  .\')  is  treateil  at  0' C,  in  a  stoppered 
vessel,  wilh  jiota^^ium  bromide  (sullicient  to  ensure 
the  ultimate  presence  of  al>out  1%),  ami  then  rather 
jnore  potassium  ioiliile  is  aihled  than  corresponds  to 
the  ozDue  present  (about  3  cc.  of  XjW  iodide 
generally  suftices),  and  the  liberated  iodine  is  titrated 
with  iV/HlO  thiosulphate.  This  gives  the  amount  of 
ozone,  ami  the  hydrogen  jjeroxide  is  determined  by 
subsei|Uenlly  aiidin;.'  IM  cc.  of  Xji  potassium  iodide, 
1  cc.  of  -V  10  ammonium  nujlylidate,  and  15  cc.  of 
dilate  sulphuric  acid  (1  :  5),  and.  after  Kve  minutes, 
again  titrating  with  thiosulphate  " — \'.  Rothmund 
and  A.  Bui;osT.\LLKK  [Muiuttsh.  Vheiii.,  1913,  34, 
665-704),  J  oil  nidi  of  lite  Sonet;/  of  Chemical  Iiidiistnj, 
.lune  30,  1913,  p.  656.      (C.  T.) 


Al:iii)X  .\xi)irs  I'i,.\CK  i.v  X,\tuki;.  —  "  After  re- 
ferring to  earlier  work  on  the  action  (if  niton  (radium 
emanation)  on  various  substatu'es,  and  the  formation 
of  helium  and  neon  iiy  the  bombardment  of  the  glass 
of  a  vacuum  tube  liy  cathode  rays  in  the  presence  of 
Iiydrogen  (this./.,  I'OIS,  2-21)  the  author  stated  that 
he  liad  coiilirmed  the  results  of  Collie  and  Patterson, 
r.nd  bclic\ed  that  under  the  experimental  conditions, 
dry  hydrogen  polymerised  into  helium,  whilst  for 
the  lormation  of  neon  o.xygen  was  necessarj- ;  this 
might  be  derived  from  moisture  or  from  the  bom- 
banleil  glass.  t)n  allowing  the  electric  di.scliaige  to 
pass  for  5  or  6  liours  between  an  aluminium  cathode 
and  an  anode  of  aiuminium  coated  with  sulphur  in  a 
vacuum  tube  into  which  dry  byd'ogen  was  intro- 
duced, evidence  was  obtained  of  tiie  formation  of 
argon,  but  no  trace  of  neon  or  helium  could  be 
detected.  In  an  analogous  experiment,  using  sele- 
nium instead  of  sulphnr,  the  gas  after  the  e.xperi- 
ment,  when  exaniineil  spectroscopically,  showed  very 
faintly  the  characteristic  yellow  ami  green  lines  of 
krypton." — Sir  W.  Hams.w,  Journal  of  the  Society 
■of    Chemical    Inilimfri/,    June     30,     1913,     p.     656. 

(.r.  A.  w.) 


r)i:i.lc.\Tl-;  l!i;.\(il';\T  i-oi;  Tix.-"()ne  gram  of 
molybdenum  trioxide  is  dissolved  in  a  dilute  solution 
of  sodium  hydroxide,  the  lir|uid  made  acid  with 
hydrochloric  acid  in  slight  e.xcess,  and  the  volume 
niade  up  to  '200  cc.  with  distilled  water.  A  blue 
coloration  is  formed  w  lien  solution  of  tin  chloride  is 
added  to  the  reagent,  and  the  delicacy  of  the  reaction 
is  such  that  o-0O0(J01  grm.  of  tin  may  be  recognised." 
— C.  /^KNOHKLI.s,  Jiiurnid  of  tlic  Society  of  Chemical 
Jndiistvy,  June  30,  1913,  p.  675.     (.1.  A.  W.) 

A  RnonivSi.w  li'iiMii:.\-ROoT.— "  Mr.  Fmsper  H. 
Marsden,  Lecturer  in  Materia  Medicaand  Pharmacy 
at  Liverjjool  University,  in  the  '  Annals  of  Tropical 
Medicine  and  I'arasito'bjgy  '  for  .lune,  gives  particu- 
lars of  a  specimen  of  a  root  of  liioinnn  brought  by 
Dr.  Vorke  from  Khodesia,  with  the  statement  that 
as  '  the  drug  has  such  a  iiowerful  catliartie  and 
emetic  action,  it  would  be  of  interest  to  ascertain  the 
active  principle.'  This  rough  tuberous  root  (weigh- 
ing -260  gin.  and  measuring  20  cm.  in  length  and  24 
cm.  in  dia. )  has  external  characters  corresponding  to 
those  oi  Ijioiiiiea  Horsfnlliic,  described  iiy  Power  and 
Rogerson,  the  hard  ash-grey  outer  portion  bearing 
■warts  and  dark  spots  of  exuded  resin.  The  inner 
portion  was  evidenti)'  decomposed,  consisting  of  a 
•black  pulverulent  mass  interspersed  with  greyish 
vessels.     Both  simple  anil   compound   starch-grains 


were  pre.-jent  in  (piantity,  as  well  as  resin-secreting 
cells  in  the  cortex.  The  root  was  found  to  contain 
61'47  ,  of  moisture.  The  outer  portion  exhausted 
with  hot  alcohol  gave  6'95%  of  extractive  having  an 
od(nir  of  gentian  extract.  This  treated  with  water 
left  an  amount  of  dark-green  resin  corresponding  to 
0'S5%  of  the  root.  The  inner  portion  treated  simil- 
arly gave  S'19%  of  soft  extract  and  3  7  :  of  resin. 
-An  endeavour  is  being  made  to  obtain  leaves  and 
(lowers  of  the  plant,  so  as  to  establisli  its  identity." 
—P.  H.  M.\Rsr)K.\,  Chemist  and  JJniygist,  Ju\y  1-2, 
1913.     (.J.   A.   W.) 

METALLURGY. 
Reduction  ok  Tin  Oi:i;s.  -"  I  beg  to  suggest  the 
following  treatment  to  direi-tors  and  managers  of  tin 
mines.  1  consider  that  thereby  not  only  wouhl 
costs  per  ton  be  reduced,  and  some  wear  and  tear  be 
saved,  but  also  that  a  saving  ill  capital  expenditure 
would  be  etlected. 

1.  The  ore  should  be  waslied  before  being  sub- 
jected to  any  crushing,  the  wasliing  sized,  that  of 
proper  size  going  straight  to  a  suitable  Hne-cvushing 
machine,  and  tlie  veritable  slime  to  frames  or 
settling  pits. 

2.  The  delivery  from  the  rock  breaker  should  be 
so  screened  that  no  particle  under  a  certain  size 
should  be  deliveied  to  the  stamp  battery,  but  should 
be  fed  forthwith  into  the  suitable  line-crusher. 

3.  The  stamp  mill  should  be  used  for  coarse  crush- 
ing only,  and  should  have,  instead  of  the  ordinary 
screens,  punched  or  of  wire  mesh,  screens  having 
longitudinal  wires  only,  no  closer  together  than  neces- 
sary to  ensure  that  the  discharge  be  in  size  small 
enough  for  treatnient  in  the  suitable  line-crusher, 
thus  avoiding  miu'h  sliming  by  the  stamp  battery, 
and  gaining  a.  large  duty  per  head  of  stamps. 

4.  As  a  large  percentage  of  tlie  ore  will,  by  the 
above  treatment,  have  been  crushed  finely  enough 
for  concentration,  the  product  should  be  sized  so  as 
to  prevent  the  finely-ground  ore  and  slime  being 
needlessly  pas.sed  on  to  the  line-crusher. 

5.  The  coarser  particles  of  the  delivery  from  the 
stamp  battery  should  be  led  into  the  suitable  fine- 
crusher,  the  delivery  from  which  should  be  carefully 
sized. 

6.  Very  careful  experiments  should  be  made  on 
each  respective  mine  to  ascertain  whether  really  fine 
or  comparatively  coarse  crushing  be  the  more  suit- 
able iiir  effective  concentration. 

Perhaps  the  day  is  near  when,  as  suggested  some 
years  ago,  the  .stamii  liattery  will  be  scrapped  and 
replaced  by  a  series  of  rock  breakers  and  suitable 
fine-crushini;  machines.  As  to  what  constitutes  a 
suitable  fine-crushing  machine  for  ore  containing 
cassiterite,  the  Huntington  mill  leads  the  way  for 
the  largest  output  with  the  least  power,  but  it  is 
liable  to  give  trouble,  while  the  tube  mill  slimes  the 
ore.  .Another  machine  which  I  have  u>ed  gives 
excellent  results  but  requires  too  much  power  for 
economy." — l^ondon  Mining  Journal,  Ajiril  19.  1913, 
p.  377.     (A.  R.) 


Sii.vMVA  Reduction  Plant. —  "  The  reduction 
plant  of  the  Shaniva  mine  in  Rhodesia  was  due 
to  be  running  before  the  end  of  the  year.  Ore 
will  be  drawn  out  in  the  adits  by  petrol  locomotives 
and  deposite  1  in  a  large  storage  bin.  Prom  this  it 
will  be  fed  into  trucks  and  lowered  by  gravity  to 
grizzlies  placed  over  three  No.  74  (iates'  stone 
breakers.  After  the  oversize  has  been  reduced  in 
these  the  whole  product,  fine  and  coarse,  will  be 
deposited    upon    a    belt-conveyor   which    discharges 
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into  tromnieh  wliere  the  .}niesli  product  will  lie 
elimirKited  juid  ^ent  iliiec-t  to  tlie  tube  mills,  wliile 
the  oversize  will  he  depositeil  inlo  :i  bin  feediu;.'  5li 
Nissen  stamps  each  of  2,000  lb.  wei;,'ht  anrl  usm;,' 
i  ill.  mesh  screen,  the  ore  bein;;  crushed  in  c.yaiiide 
solution.  The  capacity  of  the  plant  will  be  in  the 
neighbourhood  of  50,O0'0  tons  per  month  and  the  cost 
of  treatmeiit  is  e.xpected  not  to  exceed  4s  6d.  per 
ton.  After  leaving  the  stamps,  the  pulp  will  gravi- 
tate to  the  feed  cones  of  eight  22  ft.  tube  mills,  using 
O.sborne  liners.  The  underllow  of  the  cones  will  pass 
througli  the  tube  mills  over  short  copper  plate  and 
blanket  tables,  an''  thence  to  a  centrifugal  pump  to 
be  elevated  back  to  cones  again.  The  overflow  of 
the  tube  mill  cones  will  pass  direct  to  eight  sand 
cones  superimposed  over  four  others  in  which  the 
sand  will  be  classiKed  out,  and  mixing  with  tlie 
barren  solution  from  the  slime  plant  extractor  lioxes 
will  gravitate  to  eiglit  50  ft  :<  8  ft.  6  in.  sand  collect- 
ing and  leaching  vats  in  which  the  sand  will  be 
leached,  washed,  .and  deposited  on  the  dump  by  rope 
haulage.  The  slime  and  solution  oveiHowing  the 
sand  cones  will  flow  to  live  ."!".  ft.  x  10  ft.  Dorr 
thickening  vats,  part  of  the  clear  overflow  of  which 
will  run  to  the  extractor  boxes  and  a  portion  hack  to 
the  mill  supply  vat.  The  tlHckene<l  pulp  from  the  \ 
discharge  of  the  Dorr  vats  will  he  pumped  up  to  live 


45  ft.  •:  10  ft.  Pachuca  vat>,  connected  in  .series, 
where,  after  air  agitation,  the  slime  pulii  will  run  to. 
the  storag'i  agitators  connected  to  the  Butters  lilter 
plant.  The  latter  will  consist  of  ;5o6  leaves  designed 
ou  the  gr.ivity  system  of  working.  All  solutions  will 
be  precipitated  in  ordinary  zinc  extractor  Ixixes  and 
the  gohl  slime  smelted  in  two  Morgan  gas-fired 
melting  furnaces.''  —  Miniin/  anrl  Scifntifir  Press, 
April  5,  I'.II.S,  p  .-.nsi.     (A.  .McA.  .J.) 

Slimic  .'VcrT.VTioN-. — "  The  Ogle  Mountain  Mining 
Co  ,  of  Oregon  t^ity,  Oregon,  will  build  a  mill  this 
coming  summer  in  which  the  sliuie  will  be  agitated 
by  circulating  barren  cyanide  solution  instead  of  air. 
This  mill  has  been  designed  from  data  worked  up  at 
the  S.-itt  t(m  cyanide  plant  of  the  Veta  Colorado  at 
I'arral,  Mexico,  where  the  plan  worked  admirably, 
reducing  the  tailing  12  gm.  to  15  gin.  silver  per  ton 
and  also  cutting  the  time  for  agitation  from  72  to  4S 
hours.  I  Ijelieve  that  the  better  extraction  and 
shortening  of  the  time  was  due  to  the  displacement 
of  the  pregnant  solution  surrounding  each  particle 
of  silver  by  more  active  barren  solution  during  each 
passage  through  the  transfer  pipe 

In  the  tigiire  is  shown  the  How  sheet  of  the  cyani<le 
plant  of  the  Ogle  Mountain  Mining  Co.'.s  mill  which, 
will  be  from  100  to  125  ton  capacity.      The  agitating 
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vats  are  three  in  number,  20  ft.  in  diameter,  20  ft. 
deep,  and  liave  Hat  bottoms.  They  contain  an  inner 
susjicndi'il  bottomless  \at,  Hlft.  ■  ilUt.,  in  which  the 
slime  settles.  Tliis  innei-  settlinj;  vat  is  litted  witli 
t>a(t1e  plates  to  stop  the  swirling  motion  of  the  pulp 
as  it  rises  from  the  miter  vat. 

The  agilatini;  will  he  done  llirongh  four  10  in. 
transfer  pipes  maile  of  spiral  liveted  pipe  ami  litted 
with  l/s  on  top,  these  to  be  4  in-  lo  li  in.  above  the 
level  of  the  |iulp  surface  ami  to  point  normal  to 
radius  of  vat.  The  dischar;;e  of  the  pulp  throujjh 
these  ]>'s  jjives  a  circular  swirlinj;  movement  to  the 
pulp,  keeping  the  huttom  of  the  vat.  fairly  well 
scoured,  ami  preventinj;  rapid  settling  of  the  slime. 
These  transfer  |iipes  will  be  evenly  spaced  and  '2  ft. 
from  the  side  id'  the  agitating  vat.  The  solution  as 
it  settles  in  the  inner  (darifying  vat.  is  decanted  otV 
through  a  4  in.  hori/.  )ntal  pipe,  passing  to  a  chirify- 
itig  vat  or  press,  tiiem-e  through  zin<'  boxes  or  zinc 
precipitation  presses  and  to  a  snnip  from  which  it  is 
pumped  ha(di  to  the  agitating  vat  in  which  it  is  iiseil 
for  agitation.  .\  centrifugal  pump  is  best  for  this 
work  as  the  pressures  are  lou  ,  not  over  L")  lb.  to  20  lb. 
l""or  the  Oregon  mill,  handling  100  to  \i7>  tons  per 
da.y,  tests  show  that  a  2  in  centrifugal  pump  at  eaidi 
vat,  consuming  not  over  .">  b.p..  will  displace  the 
pregnant  soliUioo  in  the  vat  witli  barren  solution 
every  6  hour.s  :  eipiivalent  to  four  I'omplele  displace- 
ments or  washes  each  24  hours.  Kach  agitating  vat 
is  connected  with  an  independent  setof  inner  settling 
vat,  a  clai'ifying  \at  or  press,  a  zinc;  ho\,  sump,  anti 
])nmp.  Ivich  unit,  being  complete  in  itself,  will 
keep  the  solulion  from  llie  ditVeient  vats  from  mix- 
ing. The  mill  |mlp  entering  vat  No  1  displaces. an 
eipial  anK>unt,  which  goes  to  vat  No.  2,  and  on 
tlirougli  the  system.  The  overliow  from  the  last  vat 
goes  to  a  settling  vat.  The  settled  tailing  is  dis- 
charged and  the  overliow  is  pumped  back  to  the  head 
of  the  mill,  wdieie  it  is  brought  up  lo  stiength  and 
again  enters  the  system.  The  niakeu|i  water  for 
the  mill  can  well  be  added  to  the  overflow  launder 
from  the  last  vat  where  it  will  act  as  a  wash  water. 

The  dei'anting  ]>ipe  is  jiroportioned  in  size  to  the 
tonnage  in  the  vat  and  the  t'me  in  which  it  is  desired 
to  replace  tlie  pregnant  solution  with  barren  solu- 
tion, fn  the  Oregon  mill  the  decanting  jiipes  are  to 
be  of  4  in.,  and  the  agitating  ]iipes  1  in.  (liameter. 

.{(litntiini  ill  I'liii-riii  Ho/iifion.  — .\gitaling  with 
barren  cyanide  solution  .has  many  advantages  over 
air  agitation.  Fur  one  thing,  it  is  much  cheajier. 
The  zine  box  for  each  vat  can  l)e  arranged  so  there 
is  nor,  ovei'  12  ft.  to  15  ft.  drop  between  the  pulj) 
level  in  the  vat  and  the  solulion  in  tlie  sump.  This 
will  give  a  small  head  to  ]iump  against  and  should 
in)t  lake  over  2.1  b.p.  to  .■>  h.p.  To  agitate  with  air 
takes  10  b.p.  to  1.1  h.p.  to  each  vat.  The  cost  of 
piping  and  zinc  boxes  in  each  case  is  about  the  same. 
The  c.ii^t  III  the  settling  and  1  lie  (darifying  vats  and 
pumps  is  sui.ill.  This  is  more  than  off-set  bj  the 
cost  of  the  hlterpress  for  the  tailing  which  is  done 
awa.v  with.  In  the  second  place,  the  .syKtein  permits 
easy  manigMilation.  There  is  only  one  valve  to 
regulate  for  eaidi  vat.  This  is  placed  somewhere  in 
the  decanting  pipe.  The  plant  will  run  for  days 
W'ilhout  adjusting  this  valve.  The  valves  in  the  four 
agiiating  pipes  are  not  touched  after  adjustment. 
The  plant  is  automatic  in  action  and  needs  little 
attention.  It  costs  less  to  operate  for  labour,  power, 
supplies  and  repairs,  than  a  plant  agitating  with  air 
and  including  lilter  pressing.  One  man  on  a  shift 
should  be  able  to  attend  to  a  plant  up  to  300  tons  in 
size.  A  third  im]iorlant  factor  is  the  increased 
extraction.  The  lecovery  will  be  material l.y  increaseil 


and  tlie  time  of  agitation  shortened  ;  due,  I  think, 
to  the  operator  beiiiir  able  to  cany  a  more  dilute 
solulion  and  lo  the  displacement  of  the  pregnant 
solulion  willi  barren  solution.  .\t  the  N'etii  Colorado 
it  w'as  necessary  to  <!arry  a  thick  pul[j,  not  over  2  t<t 
1  dilulion,  because  a  more  dilute  solution  foamed 
badly.  The  best  extraction  was  with  a  pulp  ■'!  to  i 
or  tbinner.  With  barren  cvanide  solution  this  might 
he  as  thin  as  desired  without  any  foaming.  The 
system  also  saves  the  lOst  of  an  expensive  air  com- 
pressor and  receiver.  The  agitating  pipe  is  much 
simpler,  being  merely  turne<l  up  al  the  bolloni  and 
using  no  valves,  rubber  sleeves,  or  <*oniplicatcii 
devices  to  slop  the  Mow  of  pulp  into  the  jiipe  when- 
ever the  air  goes  otf.  There  is  no  danger  of  this 
happening  when  using  cyanide  solution  for  agitatimi, 
since  the  pipe  is  always  full  of  solution  and  the  pulp 
cannot  back  up  in  it  and  clog  it. 

Absiiire  nf  Fuiiiiiiiiri- — This  pas.sage  of  the  pulp 
through  the  transfer  pipes  is  due  to  two  things.  The 
barren  solution  acts  as  a  jet  or  b.ydraulie  elevator 
forcing  the  circulation,  diluting  the  pulp  in  the 
transfer  column,  it  makes  the  latter  lighter  than 
that  in  llie  val.  This  ditt'erencc  in  specific  gravity 
.also  helps  the  circulalioii.  It  results  in  a  particularly 
satisfactoiy  Mgitalion,  with  no  fus>,  foaming,  or 
troubles  of  any  kind.  The  How  sheet  illiistnited  in- 
cludes clarifying  vats  or  presse.s.  In  some  cases 
where  the  slime  contains  a  large  amount  of  colloidal 
1. latter  and  it  is  necessary  to  crowd  the  passjige  of 
pulp,  these  nia.v  be  necessary.  Usually,  however, 
willi  sulllcient  decanting  capacity  these  will  not  be 
needed,  though  it  might  be  well  to  put  Ibcni  in,  to 
provide  extra  capacity  for  decanting.  If  the  clarify- 
ing vat  or  press  is  used  Ihe  inner  (settling)  vat  can 
be  made  smaller  in  proportion  and  the  decanting 
may  be  crowded,  the  clMrifying  device  taking  care  of 
any  cidloidal  matter  whirdi  |iasses  over. 

.Sir.  McKinnery,  of  Ward,  Colorado,  who  has  a 
plant  >,oiiiewhat  on  these  lines,  except  that  he 
agitates  mechanically  and  keeps  the  decanted  solu- 
tion pas.sing  ibrough  the  system  of  vats  against  the 
Mow  of  [mlp,  linds  that  the  settling  is  inactically 
perfect.  His  extraction  on  heavy  sulphide  ore  is 
good.  ISy  the  time  the  pulii  reaidies  the  last  val  and 
is  ready  to  be  disidiarged,  the  dissolveil  gold  remain- 
ing is  .so  small  in  amount  that  it  does  not  pay  to  use 
a  lilter  press.  Tests  show  that  in  the  Oregon  plant 
the  dissolved  gold  in  tlie  tailing  when  ready  to  be 
discharged  will  not  be  over  8U-.  (ler  ton.  This  can 
be  thrown  away  cheaper  than  a  lilterpress  can  be  put 
in  and  ojieialed. 

Moi/ifi/iiiff  E.iisliiiri  I'lants.—Xn  existing  plant 
using  r'acliucas  for  agitation  can  easily  and  cheaply 
be  modified  lo  use  barren  cyanide  solution  for  agita- 
tion, and  it  wouhl  probably  i-ul  out  the  cost  of  lilter 
pressing.  In  making  sucli  a  (diange,  build  the  inner 
vat  S  fi,.  to  10  ft.  diaineler,  10  ft.  to  15  ft.  deep,  and 
conslruel  it  from  1  in.  lumber,  corrugated  iron,  or 
any  handy  material.  It  does  not  have  to  be  especi- 
ally strong  or  heavy.  Leave  the  tran.sfer  pipe  in  the 
cei'ilre  as  usu.il,  cutting  into  the  air  pipe  a  connection 
from  the  barren  solulion  pump,  or,  lietlcr,  pulling  in 
a  separate  (ripe  for  the  barren  -solulion.  Do  the 
seltling  oulside  the  inner  vat  irrsteail  of  inside  it  as 
shown  in  the  How  sheet.  That  was  the  system  u.sed 
at  the  Vela  Colorado  mill  during  the  summer  of 
191 1.  So  far  as  I  krrow,  lire  process  of  agitatirrg  with 
barren  cyarride  solution  is  not  iialcnted  and  has 
never  been  used  liy  anyone  except  myself.  I  do  nol 
interrd  to  patent  the  iiiocess."— C.  K.,  Sl'AUl.UINC  — 
Mliiiiiq  and  Siicntijic  Press,  March  1,  1913,  p.  .'542. 
(A.  McA.  J.) 
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Acid  Solutions  in"  Cyanide  Work.— "The 
successful  applicrttioii  of  the  cyaiiirle  [irocess  for  the 
recovery  of  goUl  from  unroasteil  aiitinionial  ores  is 
<nie  of  those  metallurgical  problems  tlie  solution  of 
which,  because  of  the  many  failures  made  in  attempt- 
ing to  solve  it,  we  have  come  to  regard  as  more  or 
less  impossible  in  the  light  of  our  present  knowledge 
of  chemistry.  It  is,  therefore,  interesting  to  learn 
that  a  process  has  recently  been  brought  out  in  Aus- 
tralia which,  it  is  claimed,  will  not  only  treat  ores  of 
the  antinionial  type,  but  those  containing  copper  an<l 
other  base  metals. 

The  Gitshani  piocess,  as  it  is  called,  makes  use  of 
what  is  termed  an  '  acid  solution.'  This  solution  is 
l>repared  by  acidifying  an  ordinary  cyanide  solution 
with  sulpliuric  acid.  The  eH'ect  of  the  acid  is  to  de- 
compose the  cyanide  with  the  liberation  of  hydro- 
cyanic acid,  and  it  is  the  latter  which  is  sujiposed  to 
be  the  active  agent  in  rendering  the  gold  soluble.  In 
practice,  the  various  operations  very  much  resemble 
those  of  the  ordinary  cyanide  process.  The  sands  are 
leached  in  practically  the  same  way,  the  only  ditt'er- 
ence  being  in  the  substitution  of  an  acid  solution  for 
one  containing  free  cyanide.  When  it  comes  to  pre- 
cipitating the  solulile  values,  we  have  a  return  to 
the  old  conditions — the  free  acid  is  removed  by  the 
addition  of  lime  water — after  which  the  solution  is 
]ias.sed  through  the  bo.\es  and  the  gold  recovered  in 
the  usual  manner.  As  in  the  regular  process,  the 
barren  solution  is  restandardized  before  being  used 
again,  but  with  this  difference,  that  after  the  addi- 
tion of  cyanide,  sulphuric  acid  is  added  in  sullicient 
ipiantity  to  render  the  stdution  distinctly  acid. 

Such  in  brief  is  the  process  which  has  been  brought 
forward  as  a  .solution  of  one  of  our  most  perplexing 
problems.  It  is  unquestionably  a  very  simple  one — a 
point  which  will  commend  it  to  a  great  many — ami  if 
it  will  successfully  treat,  as  it  is  claimed  it  will,  ores 
of  the  type  mentioned,  a  most  notable  advance  will 
have  been  made  in  the  chemistry  of  the  cyani<le 
process.  It  is,  of  course,  too  early  to  venture  any 
opinion  as  to  its  intrinsic  merits,  and  we  can  only 
discuss  in  a  general  way  some  of  its  most  striking- 
features. 

.At  lirst  glance  it  .seems  somewhat  al)sur(l  to  em- 
ploy a  gas  of  the  character  of  hydrocyanic  acid  for 
dis.solving  gold.  To  render  it  available,  the  gas 
must  be  absorbe<l  by  the  solution  in  which  it  is 
generated  as  fast  as  it  is  formed,  otherwise,  not  only 
would  the  cost  of  treatment  he  prohibitive,  owing  to 
the  excessive  loss  through  volatilization,  but  its 
escape  into  the  air  would  be  a  constant  menace  to 
the  life  of  those  emjiloyed  in  the  plant  where  the 
the  process  was  used.  The  lirst  point  to  considei-, 
therefore,  is  the  solubility  of  hydrocy.inic  acid  in  im- 
pure acid  solutions.  This  is  a  subject  on  which  the 
evidence  is  rather  conllicting.  Julian  and  Smart 
state  that  it  is  only  slightly  scduble  in  water,  and 
less  so  in  solutions  of  salts,  a  statement  which,  if 
true,  would  indicate  the  early  collap.se  of  any  scheme 
based  on  the  utilization  of  hydrocyainc  acid  as  a  sol- 
vent. In  another  paragr.ipli,  howe\ei-,  they  stale 
that  in  the  case  of  dilute  solutions  which  have 
become  acid,  the  hydrocyainc  acid  esc.-ipes  so  slowly 
that  hours  after  the  addition  of  the  acid  the  loss  of 
hydrocyanic  acid  is  hardly  perceptible.  This  latter 
statement  is  jierhaps  much  nearer  the  actual  truth 
than  the  hrst  one  ;  for  it  agrees  with  the  observa- 
tions of  ,'i  inimber  of  c!iemists  who,  in  treating 
highly  acidic  ores,  have  failed  to  meet  with  the  loss 
of  cyanogen  which  the  chaiacter  of  the  ore  wouhl 
lead  them  to  expect.  There  is  but  little  doubt  but 
that  in  commercial  woik  when  the  cyanide  is  decom- 


posed by  acid,  the  hydrocyanic  acid  evolved  is  largely 
retained  in  the  solution,  ami  the  chemist  in  making 
his  titrations,  is  unawaie  of  the  change  in  the  form 
of  his  cyanogen  compound,  and  report^  it  back  as  an 
alkaline  cyanide.  In  discussing  the  Gitsham  process 
it  would  be  only  fail',  therefore,  in  the  ab.sence  of  any 
positive  evidence  to  the  contrary,  to  admit  that  so 
far  as  utilizing  hydrocyanic  acid  absorliecl  in  an  acid 
solution  is  concerned,  the  process  is  (juite  feasible. 

The  next  point  to  eonsider.  and  the  most  impor- 
tant one,  by  the  way,  is  the  solubility  of  gold  in 
im]nire  solutions  containing  hydrocyanic  and  sul- 
phuric acids.  So  far  as  we  know,  there  has  been 
very  little  experimental  work  conducteil  along  this 
line,  and  what  little  has  been  written  on  the  subject 
is  very  conflicting,  and  not  at  all  in  accordance  with 
the  experience  of  those  who  have  had  to  work  with 
solutions  of  this  type  in  the  treatment  of  oies.  Julian 
and  Smart  state  that  '  when  a  solution  becomes  ;ici<l 
its  dissolving  action  on  gold  and  silver  almost 
ceases."  This  may  be  true  in  some  cases,  but  it  is  a 
M'ell  known  fact  that  tailings  have  been  treated  suc- 
cessfully with  .so-calleil  'acid  cyanide  solutions' 
where,  owing  to  the  |)resence  of  various  products  of 
decomposition,  it  was  impossible  to  maintain  the 
solution  in  an  alkaline  condition.  If  the  eH'ect  of 
free  acid  and  acid  compounds  such  as  would  exist  in 
an  old  bed  of  tailings  wDuld  be  to  decompose  an 
alkaline  cyanide  solution  and  liberate  hydro- 
cyanic acid,  then  we  must  infer  that  all  of  the 
.so-called  'acidcyaiude  solutions'  which  hav(!  been 
used  in  the  past  were  in  no  way  ditt'erent  in  com- 
position from  the  solution  which  Gitsham  pro]joses 
to  use  in  his  treatment  of  ba-e  ores,  lieasoning  in 
this  way,  we  are  inclined  to  think  that  there  may  be 
something  in  the  process  after  all.  At  any  rate,  a 
new  field  of  investigation  has  been  opened  up — the 
use  of  aciil  solutions — and  it  might  be  well  for  .some 
of  our  own  investigators  to  look  into  the  subject.  It 
might  lead  to  important  discoveries  or— notlnng."' — 
Miiiin'i  am/  Eiirfincrriiit/  U'ond.  A|)ril  5,  1913,  p.  654. 
(A.   R.) 


Pl!i:(ii'rr.\'iiON  Ti;Mi'Ki:.\TL:iii-:s. -- "  1  ba\e  ju^t 
noted  the  conimnnicatioii  in  tbejourmilof  March  If), 
lOlS,  from  Edward  H.  Smith  on  the  effect  of  tem- 
perature on  precipitation.  1  have  never  known  of 
serious  ditlicully  in  precipitation  due  to  low  tem- 
perature, although  it  has  ofteTi  been  noteil  that  with 
cold  solutions  the  amount  of  metal  retained  by  the 
zinc  is  greater  than  with  warm  solutions.  I  have 
not  seen  any  cases  where  the  tailing,  fi'om  zinc  boxes, 
assayed  higher  than  the  head,  hut  with  the  use  of 
zinc  dust  in  a  precipitating  plant  ei|uipped  with 
presses  not  suited  to  the  work,  I  Inivescen  nnirked 
redissolving  action  take  place  more  than  once.  The 
gold  in  a  zinc  box  [uecipitate  can  be  dissolved  In 
cyanide  solution  even  in  the  presence  of  an  excess  of 
zinc  I  note  herewith  the  results  of  some  tests  made- 
on  zinc  box  proilucls. 

A  line  bla(d<  precipitate  that  set'leil  on  the  frames- 
for  holding  down  the  zinc  in  the  last  compartment, 
was  collected.  This  compartment  had  been  filled 
with  lead-coated  zinc.  .Analysis  of  this  precipitate- 
was  An,  1-92%;  Ag,  ■2-99  ;  Cu,  .S  30:  I'b,  trace:  Zn, 
39'53  :  I'd,  trace  ;  As,  none  :  Sb,  none  :  CaO,  13  ."(i  ;. 
Mg(l,  trace:  FeX)-  plus  Al.jO.,,  3  20;  In.sol,  2  SS  :. 
loss  in  heating  to  100  f'.,  13  ;  loss  in  ignition, 21  ■!<%. 
This  |irecipitate  treated  for  4S  hours  with  a  5  lb. 
(•yiinide  solution  gave  96'3' .  g()hl  dissolved,  ami  with 
a  10  lb.  solution,  979,.  Infortunately  no  results 
on  the  silver  e.xtraction  were  determined. 
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Another  te^t  was  made  on  a  low-giaile  precipitate 
<il  light  Krey  eohmr  obtained  from  lielow  the  screen 
of  the  tifth  compartment  of  a  lislitllow  hox  This 
precipitate  was  formed  under  normal  conditions  thai 
occasionally  existed  in  the  plant.  Analysis  was: 
Au,  0-20";,;  Ag,  ()-26  :  Cu,  trace:  I'h,  none:  Zn, 
57 '811:  Bi,  none;  As,  none:  Sl>,  none:  f'aO.  lOTO  : 
KeJ).  plus  A1,,0:.,.  0-70:  ins,.].,  0-6:  loss  in  heatiii.i; 
to  100'  C,  17:  loss  in  ignition,  "is  ;  soluble  in  hot 
water,  5  :  soluble  in  KOHT,  33o'  (of  which  39-4%  is 
zinc).  This  precipitate  treated  for  four  hours  with 
a  5  111.  and  a  l;)  lb.  cyanide  solution  gave  respectively 
S0-3\  and  S2-7  :  goli'l  dissolved. 

On  anotlier occasion  tlie  products  from  the  difVerent 
compartments  of  a  zinc  liox  were  tested  for  the  dis- 
solution of  gold.  The  boxes  liad  se\  en  compartiiients 
tilled.  From  one  of  the  boxes  the  precipitate  was 
kept  separate  and  was  sampled  ami  weighed.  The 
samples  were  assayed  and  partially  analysed.  A 
sample  of  the  total  clean-up  was  also  taken.  In 
T  ible  I.  are  given  the  results  :  — 

T.\Bi,E  I. — Zinc  Box  Analysis  by  Compartments. 

Wei;;ht  .\n"jil.vsis 

<' ■mii.iitment  .  .\u  ';  Am         .  Cu  "7,n  ',' CaO 

1  ...    42  oii;^  7-30        8-4  215  4  0 

2  ...    28  5-76  4-43         91  31  o  21 

3  ...    17  3-63  121          41  44-2  Sl-2 

4  ...      5  3-48  2-81          6  3  49  2  4  2 

5  ...  ■l■r^  2-61  1-54  trace  41-0  3  (j 
H  ...  2-5  2-63  2-78  trace  40  8  42 
7             ..       3  311  5-34        2-5  3So  10  2 


.>I2 


4 -92 


31-3 


45 


Averages 
IJeneral 

sample  671         7'88         4o         36  5         73 

One  gram  of  each  of  the  above  samples  was  sub- 
j<'cted  to  two  hours'  treatment  in  a  beaker  with 
2O0  cc.  of  2  lb.  cyanide  solution,  giving  results  shown 
in  Table  II.  :— 

T.vitl.K  II. — Cyanide  lletreatment  of  I'reci]iitate. 

M"S    Cnlil  in  Oilc.  CJol.l      Per  celll. 

Coiiip;n'tniciit.       Kesidiie.  .S(i]utii»ii.  Solution.  Dissolveil 

1           36  20  19-42  f^o&m        34  9 

2          36-06  18-22  .53-l(»        33  6 

3           2-2-77  11  10  32-411         32  8 

4          20.33  11-40  33-2(1        .35-9 

5  ..  ...      16-56  9-62  28111         36  8 

6  14-76         12-73  37-2(1        46-3 

7  13-12         15-81  46111         .54-7 

Averages         .,      31-39         16-75        .S1S-8(I        34  8 
General  sample     35-03         2-703        .$78-80        436 

It  is  not'  jjossible  that  the  cyanide  .solution  used 
could  have  dissolved  all  the  zinc  in  the  samples.  The 
solution  used  contained  ■2(>0  mg.  KCy.  If  either  of 
the  following  reactions  takes  |ilace, 

Zn  +  4KCy -f  H.,0  i  O  =  K.ZnCVj -f  2KOH 
Zn-f4KCy  +  2H.,0-^K.,ZnCy4  +  2K(»H  1  H., 
it  is  seen  that  '20(1  mj;.  of  KCy  are  cajialile  of  dissolv- 
ing only  50  mg.  of  zinc,  anil   assuming   further  that 
the  KOH  liberated  will  dissolve  more  zinc, 

Zn+2KOH  =  K.,ZnO,^H.; 
another  50  "mg.  of  zinc  wiU  be  dissolved.  I!y  the 
entire  possible  dissolvini;  action  of  the  solution  with 
the  production  of  K.jZnCvj  and  K.jZnO.j  but  Kid  mg. 
can  be  ilissolved.  Uy  referring  to  the  table  of  zinc 
analyses,  it  will  be  seen  that  the  samples  contained 
from  215  mg.  to  492  mg.  of  zinc  in  1  gm.  The  amount 
of  cyanide  actually  used  for  the  dissolution  of  the 
gold  amounted  in  imc  case  to  18  mg.,  and  assuming 
that  an  eipial  amount  was  utilised  for  the  formation 
of   silver   potassium    cyanide,    it    woulil    have    been 


possible  to  dissolve  only  80  mg.  of  zinc.  It  is  obvious, 
therefore,  that  a  consiiierable  portion  of  undissolved 
zinc  remained  in  the  precipitate.  It  is  also  eviilcnl 
that,  even  in  the  presiMice  of  metallic  zinc,  gold  (and 
very  likely  silver)  in  zinc  box  precipitates  is  soluble 
in  cyanide  solution.  Tliii  may  [lossibly  he  due  to. 
I  lie  mechanical  condition  of  the  zim-.  .-\nother  series 
of  tests  maile  on  another  sample  of  precipitate 
showed  that  the  weaker  the  cyanide  .solution  the 
bi.nher  the  dissolving  power  comiiared  to  the  theore- 
tical amount  possilile  to  dissolve. 

It  seems  possible,  therefore,  that  should  the  preci- 
pitation fall  to,  or  approach  zero,  the  precipitate 
below  the  screens  might  be  attacked  and  the  value- 
redissiilved.  The  tails  under  such  a  condition  would 
carry  greater  values  than  the  ciil,crin;,'  sobitimi 
irre-^pective  of  temperature,  altliou,i;li  the  tempiM.i- 
ture  may  have  a  sli-^lit  effect  on  the  amount  dis- 
solved. It  is  ([uite  conceivable  that  a  certain  amount 
of  dissolving  action  goes  on  under  any  conditimi 
below  the  screens  on  the  preciiiitate  collected  there, 
with  immediaie  reprecipitation  as  soon  as  the  solu- 
tion comes  in  contact  with  the  zicc  above  the  screens. 

The  reJisxilviuj;  action  can  take  place  in  a  zinc 
diist  press  to  an  alarming  extent  under  certain  con- 
ditions, irrespective  of  temperature..  I  have  seen 
solutions  having  a  vahie  of  S2  gold  precipitated  with 
zinc  dust  and  pumped  tlirouf;li  a  press  coming  out 
with  a  value  of  .-siO  gold.  This  ba|ipeiicH,  not  once, 
but  several  times.  The  trouble  in  this  case  was 
mechanical,  and  due  entirely  to  the  faulty  construc- 
tion of  the  presses.  After  .such  a  period  of  high 
elHuent  solutions  the  presses  were  opened  and  the 
bulk  of  the  precipitate  found  to  have  settled  in  the 
bottom  of  the  chamber.  The  cloths  were  coateii 
with  a  thill  coat  of  dirty  yellow  precipitate  that 
assayed  0-34';,  An,  0-45"^  Ag,  compared  with  5^;  Au 
and  4-5%  Aj;  usually  contained  in  the  regular  preci- 
pitate. The  silver,  as  well  as  the  gold,  had  been 
redissolved  from  the  precipitate  in  this  case  Is  it 
not  possible  that  tlie  temperature  of  the  solution 
may  have  little  or  nothing  to  do  with  the  poor  results 
in  precipitation'?" — .Ions'  Crii.ss.  —  Eiiqiniiritiri  niiil 
.Miiuiiii  Joiinidl,  May,  1913,  p.  911.     (II.  A.  \\.) 


HaTI:  (Ih-  SllLrXION  HF  (ioLU  IN'  CV.VNIIIK  Soi.u- 
Tliix. — "  In  some  testing-  work  rec-eiitly  done  it  was 
found  desirable  to  investigate  the  dissolvinj;  power 
of  cyanide  solutions  on  free  gold,  some  of  which  was 
fairly  coarse.  The  treatment  time  possible  to  give 
to  the  sand  leaching  was  seven  days. 

In  portions  of  tlie  mine  coarse  free  gold  was 
encountered  that  would  cause  more  or  less  loss  in 
tails  in  the  plant  if  a  satisfai-tory  extraction  could 
not  be  obtained  on  this  material.  A  sample 
of  ore  was  taken  from  one  of  the  workings  where 
free  gold  was  known  to  exist.  This  was  carefully 
panned  and  the  gold  washed  free  from  the  rest  of  the 
ore  ;  the  free  gold  consisted  of  particles  varying  in 
size  from  the  very  line<t  to  a  piece  about  ,',;  in. 
across  The  gold  was  known  to  consist  of,  approxi- 
mately, 60",  gold  and  40  ,:,  silver. 

The  treatment  outlined  called  for  a  solution 
strength  in  the  plant  of  4  lb.  KCN  per  ton,  and  this 
streii^;th  of  solution  -.vas  used  in  the  experiment. 
The  free  gold  was  placed  in  a  small  beaker  and 
agitated  with  i'>  cc.  of  solution  ;  ai  re^'ular  intervals 
the  solution  was  removed  and  the  yold  ointents 
determined  by  assa,v,  a  fresh  solution  of  eipial  (|uan- 
tity  and  strength  again  being  agitated  with  the  gold. 
.\t  the  completion  of  the  experiment  the  residue, 
which  consisted  of  particles  of  all  sizes,  was  assayeil 
and   the  gold  determined,  this,    together   with   the 
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total  gi)lfl  (li'i^olveil,  giving  tlie  gold  L-ontent  <if  the 
iiiigirial  iiialerial. 

Kate  of  Uissdlving  Free  (UAd  in  Cyanitle  Solution. 

'I'reatinent  (Joh" 


'lime 
I'aj's 
1 


Diiily 


6 

7 
8 
9 
10 
11 
12 
13 
34 
15 
16 
17 
18 
19 
■20 


iilved 

Tot: 

I  Gold 

V 

I>is.soIve<l 

IVr  eelil. 

MK'n. 

I'er  cent 

4  67 

2  23 

4-67 

7-23 

5  68 

1 1  90 

7-96 

9-4S 

19-86 

7-44 

13-03 

27  30 

7  72 

16-72 

35  02 

6  96 

20  05 

41-98 

5-25 

22-55 

47  23 

4-62 

24-76 

51-85 

4-99 

27-13 

56-84 

5-0(» 

-29-51 

61  -84 

4-48 

31-65 

66-32 

3  45 

33  30 

69-77 

2-74 

34  61 

72-51 

2  43 

35-77 

7494 

2  51 

36-97 

77  45 

2-08 

37-96 

79  53 

1-76 

38  80 

SI  29 

1  57 

39-55 

82-86 

1-28 

401 6 

84-14 

1  ()9 

40-68 

85  23 

Mum. 

2  23 
3-45 

3  80 
3-55 
3  69 
3-33 
2-50 
2-21 
2-37 
2-38 
2  14 
l-6i 
1-31 
1-16 
1  20 
0-99 
0-84 
0-75 
0-6! 
0-52 

Gold  in  residue,  706  nigm.  :  gold  dissolved,  4068 
nigni.  :  total  gold  in  sample,  47 '74  ingm. 

The  lesults  of  this  ex[ieiinient,  which  was  carried 
much  heyond  the  economic  point  in  the  mill,  are 
given  in  the  accompanying  taLile.  It  will  he  seen 
that  I  he  maximum  daily  extraction  was  ohiained 
after  tliri-e  liays  ami  at  the  end  of  20  d  lys  an  ap]iie- 
ciahlc  amount  of  g(dd  was  still  going  into  siilutifHi. 

ISased  on  the  resulls  of  this  exjjeiimetit,  together 
»  ith  other  data  to  verify  it,  the  plant  was  equipped 
with  hIariUets  placed  after  tlie  stamps  (amalgamation 
nob  lieing  desiraide  owing  to  crushing  in  a  cyaniiie 
solution),  the  prodnction  from  this  source  amounting 
to  27"''  of  the  gold  and  3;,  of  I  lie  silver  produced  in 
the  entire  iplard."— John  llKds.s.  —  f'^iiiiinrrriiii/  ninl 
Miiiiiif)  JiHiniiil,  April    12,  1913,  p.  749'     (H.  A.  \\ .) 
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('OAUSK  dill. I)  IN  .S.VMl'J.lNO  AND  AssAVINC. 
considerahle  discrepancy  lietween  the  amount  of  gold 
won  and  the  ([uantity  which  should  apparently  liave 
lieen  foithconiing  from  the  direct  cyani<le  tieatnient 
of  a  large  ijnanlity  (d'  hiwgrade  ore  made  a  thorough 
investigation  necessary  of  everything  which  might 
have  allectcd  I  he  estimates  nuide  of  the  i|nantity  of 
gold  contained  in  the  cliaigesand  remaining  in  the 
disch.-irged  residues,  and  it  wa.s  also  intended  hy  a 
correction  of  the  possihle  causes  of  error  to  ensure 
future  estimates  heiiig  of  a  more  satisfactory 
i-har,-«-ter. 

'I'lie  possihility  of  loss  hy  rohhery  or  any  ii  regular 
lealcige  was  c(jnsidei-ed  and  put  on  one  side. 

The  weiglit  of  the  crushed  ore  forming  the 
(diarges  waschecl;ed  .-mil  cslahlished  with  reasunahle 
aceui-iicy. 

The  system  of  s.iinpling  the  ore  was  examined  and 
improved,  the  assi^y  iiMice  operation.s  wei-e  found  to 
he  satisfactory,  the  halances  and  weights  were 
checked  and  found  to  he  coriect  and  eflicient. 

As  tli(^  oie  was  of  low  grade,  varying  hetween 
2  dwt.  and  5  dwt.,  it  had  Keen  the  piactice  to  make 
the  assay  of  each  sample  in  three  fusions  of  two 
assay  tons  each,  to  weigh  the  parted  heads  together 
and  to  record  the  return  as  one-third  of  the  total 
weight.  This  system  w:is  discontinued,  each  hntton 
lieing  weighed  and  the  weight  recorded  separately. 
The  variation  lietween  the  weights  of  the  huttoii.s 
was  often  consideralde.  as  will  he  seen  from  the 
following  examples  taken  at  r.-mdon  : — 


<ntE  ('IIAUCKS. 

KKSIOI  Ks 

Triplicate  .Vssavs  in 

Tripjicjite  As.sa.y«  in 
Dwt. 

1 

■2 

3 

1     I      2          3 

3-500 

5  "250 
3 -OOO 

6  000 
5  000 
6-2.-)0 

3-250 
3  -750 
3  000 
4-250 
5-000 
5-375 

3  000 
3-2.50 
3-000 
4-2.50 
5-0110 
3-500 

3  666 

(t-.s33 
1-125 
1-125 
1-166 

1  -208 
1  -500 

0-791 
1-1-25 
1  000 
0-916 
1-000 
1  -250 

t)-750 
0  791 

0  875 
0-875 

It  too 

1125 

A  vei-ages 

*-883 

4- 104 

1159 

1013 

0-903 

The  ditterence  in  the  average  of  the  cliarge  a.saays 
given  in  Cols.  I  and  3  was  1167  dw  t. .  or  an  increase 
of  31-8',,  and  in  the  residue  assays  0-256  dwt., 
or  28  3:. 

Anottier  series  of  six  ga\'e  the  following  results  : — 

6043      5125      4-583     and     0  999      0944      0-91(i 
or  ditterence  of  31-8%  as  regards   tlie  charges   and  of 
9-06,   as  regards  the  residues. 

The  variations  are  greater  in  the  chaige  a.s.say.s 
than  in  the  residue  a.ssays.  It,  therefore,  the  value 
of  any  charge  were  taken  as  the  average  nf  the  thi-ee 
a.s.says,  there  uiiiild  he  (-onsideialile  lisk  t  li.-it  it 
would  he  over-cslim.-iled  by  an  error  prohahly  It))  j 
t-o  15%  greater  than  that  which  would  affect  the 
residues,  anil  the  tlieoretical  extraction  or  dillerence 
would  he  ill  excels  of  the  actual  possihle.  On  a  large 
monthly  tonnage,  a  111",  or  15"^  excess  error  would 
easily  give  an  a|ipai-eiit  shortage  of  300  o/..  to  400  o/. 
of  gold  on  a  5  dwt.  average  cli.-irge  assay 

As  the  coarser  ore  w .-is  always  jioorer  than  tlie 
lines,  experience  showed  tliat  the  charge  values 
could  he  easily  reduced  hy  a  syste.u  of  'judicious 
saiiipling,  which  would  give  too  uiucii  coar.se 
material  and  an  apparently  more  accurate  return 
would  he  ohtained.  This,  however,  was  not  con- 
sidered a  satisfactory  way  of  overcoming  the  dilli- 
culty,  and  an  endeavour  was  therefore  made  to 
ascertain  the  cause  or  causes  of  the  ditt'erenees  shown 
in  the  triplicate  ass.-iy  returns. 

As  some  iiiembeis  of  the  Institution  may  at  some 
peiiod  liiid  themselves  in  a  similar  .situation,  the 
writer  has  decided  to  place  the  results  of  his  investi- 
gation on  record,  in  the  hope  that  they  may  be  of 
some  assistance.  .Many  of  the  older  members  may 
have  lia<l  similar  c\|ierieiices,  but  as  new-  and  _>duiigei- 
menibers  are  coni  inually  joining  whohaAeiiot  yet 
obtained  their  experience,  the  writer  hopes  thai  to 
them  especially  the  views  which  will  he  set  forth  will 
be  of  use,  ami  will  encourage  tliem  when  dealing  with 
ores  of  special  chai-ai'ter,  after  due  study,  to  devise 
niethods  to  suit  the  ore  which  may  have  to  treat 
rather  than  to  be  content  with  dealing  with  it  by 
the  generally  accepted  iiietboils. 

C/ffss  of  (Ire  (nttl  f'ri'pinnfinti  tifSifni/drs. — The  ore 
was  of  a  somewhat  special  character.  It  was  easily 
ciushed,  being  a  mixture  of  i|iiaitz  in  veins  varying 
in  thickness  from  i  in.  tii  several  feet :  running 
irregularly  through  a  crushed  mass  of  oxidised  and 
crumpled  iron  shales  and  bands  of  chert.  There  was 
a  considerahle  ipiantity  of  oxide  of  iron  present, 
derived  from  the  decomposition  of  the  iron  pyrites 
with  which  uinloulitedly  the  gold  was  <irigini«Jly 
associated.  The  gold  itself  was  chielly  in  very  lim; 
grains,  but  it  was  also  freipiently  found  re-depoRtte<l 


All".  191:! 


Aotircs  and  Abstracts:  Melallurgy. 


!<1 


in  the  form  of  leaf  or  llake  j^ol^l,  and  on  I'are  occasions 
<oarse  gold  was  found  in  tile  i|uart/. 

The  ore  was  cruslied  dry  hy  rolls  and  ]iassed 
through  revolving  screens  of  four  meshes  to  the  linear 
inch.  The  cruslied  product  would  \arv  according  to 
ihc  nuiiiher  ot  revolutions  made  liy  tlie  screens,  or 
w  itii  the  moisture  in  the  ore,  moist  ore  clogging  the 
wires  and  causing  a  reduction  in  the  size  of  the 
particles  passing  between  them.  The  average  pro- 
duct would  consist  of  particles  about  1  in.  diaiu.  and 
less,  60%  of  the  total  passing  a  •iOO  mesh  sieve.  The 
liner  material  was  always  richer  than  the  coaiser. 

The  crushed  ore  was  transfened  dry  to  the  cyanide 
treatment  vats,  each  of  these  holding  'i(KI  tons. 

The  Kiial  ore  samples,  on  which  all  calculations 
depended,  were  taken  from  the  trucks  as  they  were 
lilleil  at  thf.^  shoots  of  the  linished  ore  bins.  About 
lu  lb.  of  material  would  be  taken  up  with  a  scoop, 
fiotu  dilierent  places,  from  ea(di  10  cub.  ft.  truck. 
The  samples  from  each  vat  for  each  -2+  iiouis  were 
then  well  mixed  and  i|uarlered  down  to  about  lOd  lb., 
w  liich  was  taken  to  the  assay  office  for  linal  manipu- 
lation. 

I'liis  100  lb.  woulil  therefore  represent  the  average 
of  the  ore  treateil  in  each  charge  as  closely  as  could 
be  obtained  in  a  reasonably  economical  manner. 

As  the  writer  linally  ilecided  tliat  the  cause  or 
cau.ses  of  the  varying  results  shown  by  the  triplicate 
assays  had  to  be  lookeil  for  in  the  final  sample,  this 
material  was  thoroughly  examined  and  tested  and 
the  conclusion  foniied  that  the  vaiiations  were  ilue 
mainly  to  the  accidental  presence  in  some  of  the 
prepared  samples  either  of  coarser  grains  of  gold  or 
of  •laky  re-precipitated  gold,  such  ])articles,  however, 
not  being  distributed  throughout  the  whole  of  the 
charge  of  lue  in  the  same  pro|iortioii  lU'  number  as 
were  found  in  the  |)orlion  of  ore  useil  in  the  fusion. 

The  di.scre|)ancies  would  be  more  noticeable  in  the 
charge  than  in  the  residue  as.says,  as  the  larger 
grains  of  gold  would,  to  a  considerable  extent,  be 
dissolved  during  the  cyanide  treatment. 

Ill  order  to  jirove  whether  the  grain  or  two  of 
<■oar.se  gold  which  might  have  unduly  raised  one  of 
the  triplicate  assays  were  present  in  the  same  pro- 
portion throughout  the  whole  of  the  charge,  or 
w'liether  they  were  coni|)aratively  i.solated  occur- 
rences, two  tests  were  made. 

Test  No.   1. 


'l'ri]ilicate  Assays. 


Charge   . 
liesidue  . 


.hvt. 
li  25 
U-S75 


ilwt. 

.So 

(»-833 


The  fir.st  of  the  diarge  as.says  indicates  a  high 
value  due  to  the  presence  of  coarse  gold  (or  Mime 
other  cau.-e)  ei|ual  to  -JT")  dwt.  per  ton,  or,  say,  to 
■i7'5  oz.  ill  the  '200  ton  charge. 

Two  tons  of  the  cyaniiled  resiiliie  were  then  care- 
fully concentrated,  and  free  and  umlissolved  gold 
ecjual  to  0'172  dwt.  per  ton.  or  but  \~ri  oz.  in  the 
w  hole  charge,  was  collected. 


Test  No.  -2. 


Charge  . 
Residue . 


'I'riplieate  A.s.s.iys, 


.Iwt. 
7-00 
U-9J« 


0916 


a«t. 

,5  00 
0  916 


dwt. 
.-)  91 
0  930 


The  dill'erence  between  tlnilirstand  the  second  and 
tliiril  assays  is  ecpial  to  1  ■.S7.')  dwt..  or  IS7.'ioz.  of 
gold  in  the  w  hole  charge. 

Two  tons  of  washed  residue  gave  undissolved  gohl 
equal  to  0-.5II4  ilwt.  per  ton.  (u-  .">  (1+  oz.  in  the  whole 
charge. 

These  and  other  tests  of  similar  nature  indicated 
that  the  grains  of  i-oarse  gohl  which  caused  the 
abnormal  rise  in  some  of  the  triplicate  assays  were 
not  jiresent  in  the  whole  iwass  of  ore  in  similar  pro- 
portiiMis,  .inil  siniie  method  had  t  >  be  ilevised  for 
counteracting  their  inlluen<re  based  on  some  well- 
founded  reason,  not  by  the  simple  but  empirical 
method  of  crossing  out  or  rejecting  any  as.say  coii- 
siilered  as  being  too  high. 

Although  a  rule-oft hunib  method  such  as  this 
when  tested  by  experience  could  perhaps  be  used  ftir 
what  might  lie  called  the  •home  cunsuniptioii '  of  the 
mine  man.-igemeiit,  it  would  not  I'c  permissible  in 
cases  such  as  when  payment  or  royalties  depeiideii 
on  the  value  of  the  oie  or  when  an  accurate  know- 
ledge of  the  results  of  the  cyanide  ojierations  was 
necessary. 

Test   No.  .-i. 

The  elTects  of  the  presence  of  an  unusually  large 
particle  of  gold  was  ascertained  by  adding  to  a 
sample  of  known  value  smiie  p'irti(des  washed  out 
from  cyanided  residue  with  the  following  result : — 


Ass.iy  ,if  Rcsiiluu      With  Ailililiciii  i.f 
S;uiii)lc.  One  Particle  of  Gold 


.lul. 

.hvt. 

ilwl. 

0  i)16 

1  -i.'id 

1-400 

((■ST.") 

1-41  III 

2-:2riO 

^-.-,41 

1  ■•'il  H 1 

2 -.''1 10 

Willi  Aililition  of 
2  l*;irtieles  of  Gold. 


These  tests  show  how  the  value  of  a  sample  can  be 
unduly  raised  by  the  accidental  presence  of  one  or 
two  particles  of  coarse  gold  which  may  not  exist  in 
corresponding  iinantity  in  the  bulk  of  the  ore  which 
the  sample  is  supposed  to  represent. 

Having  ascertained  what  seemed  to  be  a  probable 
reason  for  the  variations  found  in  the  triplicate 
assa.ys,  the  next  problem  to  be  sidved  was  how  to 
avoid  in  a  legitimate  way  the  ell'ect  of  the.se  on  the 
calculations  designed  to  show  the  results  of  cyanide 
Ojierations  in  the  niontlily  run  or  campaign. 

Trials  were  made  of  vaiious  systems  for  i|uarteriiig 
down  or  reducing  large  samples  to  a  quantitj'  which, 
while  represenliug  tlie  true  value  of  the  ore,  .should 
be  sutticient  for  the  work  in  the  assay  office.  No 
satisfactory  result  was  obtained,  however. 

'  (^biartering  dow  n,"  however  carefully  (carried  out, 
allords  no  guarantee  that  the  goM  particles  will  be 
equally  ilivided,  especially  when  they  .ire  .somewhat 
large  in  size.  The  selection  by  the  assayer  of  a 
portion  of  the  sample,  tlu'  value  of  which  should 
theoretically  be  equal  to  that  of  the  bulk  of  the  ore 
which  has  ti)  be  valued,  is  therefore  merely  a  matter 
of  chance,  the  juobaliilities  being  against  a  s.itisfac- 
tory  selection  being  made. 

The  investigations  were  then  coutiinied  in  a  prac- 
tical or  working  maniiei 

Two  average  samples  of  ore  ch.iiges  were  oblaineci 
and  sub-divided  as  before,  the  linal  Hi  [uiMlucts  of  tlu- 
fourtli  sub-division  being  assayed. 

The  results  obtained  arc  slmwii  in  Tables  3,  3a,  -i 
and  4a. 
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Table  No.  3. 

Details  of  Assays  given  in  Fis.  3. 

Assays,  in  triplicate  of  16  portions  of  crushed  ore, 

obtained   liy  '  quartering  down  '  an  aveiage 

sample  of  an  ore  charge  of  200  tons. 

Original  Value,  by  Assay,  4.50  dvvt. 


Left  Side. 

Triplicate   Ass 

lys. 

Average. 

ilnl. 

liwt. 

.Iwt. 

(hvt. 

No.  16 

4-0(HJ 

3-750 

3-760 

3-833 

„     IS 

4-375 

4-125 

4-000 

4-167 

„    20 

4-500 

4-2.50 

4-1-25 

4  -292 

'» 

4-000 

3  760 

3-750 

3-833 

„    -24 

4-375 

4-00O 

3-875 

4-083 

„    26 

4-125 

4-125 

4  1 -Jo 

4-125 

„    28 

4  000 

3-750 

3-750 

3-833 

,,    30 

4-250 

4-000 

4-O0O 

4-083 

Averages 

4-203 

3  9  9 

3  922 

4-031 

RiKlit  .-^ide. 

1 

No.  17 

5-750 

3-750 

3  50(t 

4-333 

„     19 

4-375 

4-375 

4-250 

4  3.33 

„    21 

4-375 

4-375 

4-000 

4-250 

„    23 

4  250 

4-1-25 

4-125 

4-167 

„    25 

4-500 

4-500 

4-500 

4-500 

„    27 

3-751) 

3-500 

3-500 

3-583 

„    29 

4-625 

4-500 

4-250 

4-458 

„    31 

4-6-25 

4-50O 

4-375 

4-500 

A  verages 

4-513 

4  203 

4-062 

4-265 

General 

Averages   . . . 

4-358 

4  0.S6 

3-992 

4-148 

The  assays  in  trii)licate  i>f  each  snl>-division  ai" 
also  given  so  that  the  variations  can  be  noted. 

It  appears  to  the  writer  that  if  the  gold  is  evenly 
distributed  there  is  no  nece.s.sity  for  any  elaborate 
■  luartering  down.  If  it  is  not  evenly  distributed 
naturally,  and  if  there  are  present  a  comparatively 
small  nuiiilicr  of  larger  particles,  the  odds  are  again-i-'t 
a  ci>rrect  sample  being  obtained  by  any  means. 

It  is  nut  prol)able,  even  in  the  latter  case,  that  the 
average  of  the  assays  of  the  whole  of  linal  ijuartering 
down  will  be  correct,  as  the  too  high  results  will  still 
be  causing  tlieir  eHect.  The  proliabilities  are  in 
favour  of  the  average  assay  being  ton  high  rather 
than  too  /"('-,  as  the  smaller  ami  more  evenly  distri- 
buted partii-les  of  gold  will  be  in  niucli  tjie  same 
n\imbers  in  every  case,  whereas  the  larger  pieces,  less 
in  number,  will  be  distributed  more  irregularly. 

Table  No.   3a. 

)-ist  of  triiilicate  assays,  arianged  in  numerical  order, 

with  number  of  occurrences. 


Dwt. 

Xo.  of  Times. 

3-500 

3 

3-750 

8 

3-875 

1 

4'(I00 

8 

4-1-25 

7 

4-250 

5 

4-375 

7 

4-500 

H 

4-6-25 

2 

5-750 

1 

48 

Average  of  16  as.iays  in  triplicate,  4-148  dw  t. 

Average  value  of  ore,  by  original  assay,  4,.50O  dwt. 

It  is  clear  that  the  original  value  was  too  high, 
and  also  that  the  averages  of  the  48  triplicate  assays 
is  unduly  raised  by  I  he  higher  assays. 

As  a  rule  therefore,  when  considerable  variations 
are  noted,  it  will  be  safer  to  consider  that  the  correct 
value  of  an  ore  sample  is  bdoir  tlie  average  of  a 
series  of  assays  rather  than  above  it  ;  but  the  diffi- 
culty which  now  presents  itself  is — on  what  basis  or 
system  is  any  reduction  in  value  to  be  made-;' 

Before  considering  this,  liowever,  there  is  another 
matter  which  demands  attention,  and  that  is — to 
what  degree  of  fineness  should  the  ore  sample  be 
crnsheci  liefore  it  is  considered  to  be  in  a  pmper  state 
for  the  assayer  to  take  his  one  or  two  assay  tt)ns  for 
fusion  ? 

Table  No.  4. 

Details  of  Assays  given  in  Fig.  4. 

Assay,  in   triplicate  of  16  portions  of  crushed  ore, 

obtained  by  '  quartering  down  '  an  a\erage 

sample  of  three  ore  charges,  or  60O  tons. 

Original  Value,  Average  of  Three  Assays,  2-916  dwt. 


Left  .Side. 

Triplicate  Ass 

ays. 

Average. 

rlwt. 

ilwt. 

dwt. 

dwt. 

No.  16 

2-625 

2-6:;5 

2-500 

2-583 

,,     18 

2-750 

2-7.50 

2-750 

2-750 

.    20 

7  00O 

4-000 

3-250 

4-7.")li 

22 

4-500 

3  000 

2-6-25 

3  375 

„    24 

3  5(M1 

3-125 

3-1-25 

3-250 

„    26 

4-250 

4-000 

3-625 

3-95,S 

,,    28 

3-000 

2-625 

2-625 

2  -751 1 

,,    30 

3-125 

2-750 

2-625 

2  833 

Averages 

3-843 

3-109 

2-890 

3-281 

Right  Side. 

No.  17 

3-2(30 

2-750 

2  625 

2-875 

,,    19 

s-ono 

3 -500 

3  000 

4-833 

„    21 

3-000 

2-750 

2-750 

2-833 

„    23 

5-1-25 

4-250 

3  000 

4-l2-> 

„    25 

3-000 

3  000 

2-875 

2-95S 

„    27 

3-750 

3-000 

3  000 

3  2.-)0 

„    29 

3  000 

3-000 

2-875 

2-958 

,,    31 

2-6-25 

2-625 

2-625 

2-625 

Averages 

0  96S 

3-109 

2-843 

3-307 

General 

Averages    ... 

3  905 

3-109 

2-866 

3-294 

In  the  opinion  of  the  writer  this  is  overdone  in  the 
majority  of  eases  and  the  samples  aie  crushed  too 
fine. 

When  the  gold  particles  are  of  fairly  equal  size 
and  well  distribiite<l  there  is  little  need  to  crush  the 
sample  to  pass  through,  say,  a  1-20  mesh  sieve.  A 
60  mesii  or  90  mesh  would  probably  be  line  enough. 

AVhen  there  are  larger  particles,  or  '  metallics,' 
present,  and  these  do  not  e.\ist  in  large  numbers 
througiiout  the  mass,  the  linal  crushing  up  of  these 
metallics  until  they  n-oiild  pass  a  l'2o  mesh  sieve 
would  only  be  introducing  a  source  of  error,  as  the 
particles  accidentally  present  in  one  lot  would  be 
distributed  over  the  wliole  sam]de  and  an  apparently 
more  even  and  correct  set  of  assays  would  be 
obtained,  although  in  reality  they  would  l)e  less 
correct. 
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Table  No.  4a. 
List  of  triplicate  assay.s,   arranged  in   numerical 
order,  with  number  of  occurrences. 


Dwt. 

No.  of  Times. 

•2-500 

1 

•2 -625 

10 

2-750 

t 

2-87.-> 

2 

3-000 

11 

3-1-25 

3 

3-2.HI 

-2 

3-. 50(1 

2 

3-6-25 

1 

3-75(1 

1 

4-0(11) 

2 

4-25(1 

2 

4  500 

1 

5  125 

1 

7  000 

1 

8(1(10 

1 

48 

Average  of  16  assaj-s  in  triplicate,  3"294  ilwt. 
Average   value   of   ore,    liy    oiiyiiial    mine    assays, 

2-916  iJwt. 
The  averajre  of  tlie  48  triplicate   assay.*;  is  nmluly 
raised  by  the  abnormally  liigher  assays. 

As  an  example  of  this,  we  may  take  the  triplicate 
as>a.ys  recorded   in   Tables  3  and  4,  Xos.  17  and  19 
respectively,  where  we  find  the  following  : — 
5-75(1  dwt.  and  3-750  and  3-500. 
Numerical  average  4-333  ilwt. 
8-00O  dwt.  and  3-5CM)  and  3  (100. 
Numerical  average  4833  dwt. 

The  true  values  of  these  two  samples  are  probably 
about  30-25  dwt.  and  3-2.50  dwt.  respectively,  rather 
than  the  averages  given  above. 

The  arithmetical  average  of  each  set  of  three 
assays  is,  in  reality,  the  eipiivalent  of  w-hat  would  be 
obtained  by  crushing  up  the  samples  until  the  gold 
is  so  tine  tlial  it  would  he  equally  distributed.  The 
material  would  give  more  uniform  weighings,  and 
they  would  be  undoubtedly  too  high,  but  they  woulil 
'look  better." 

In  cases  such  as  these,  the  nmre  safe  and  correct 
plan  would  be.  in  the  opinion  of  the  writer,  to  u.se  a 
fairly  coarse  sieve,  say,  40  mesh,  make  the  assays  in 
triplicate,  and  ti>  rejieat  with  a  fresh  portion  any 
assay  in  which  the  weight  of  one  bead  was  notably 
in  excess  of  the  other  two. 

The  fcdlowing  experiment  shows  the  etfect  of  crush- 
ing a  sample  to  different  degrees  of  lineness  before 
fusion. 

A  sample  of  an  ore  charge  was  taken,  well  nn.xed 
and  divided  into  four  portions,  which  were  crushed 
to  pass  through  iliH'erent  sieves  : —  • 


.Mesli  of 

-sieve 

I'se.l. 

A 

ssays  in  CJiiadnipli*-; 

te. 

A^e^ap:e. 

per  I>nie;ir 

IiK'li. 

ilwt. 

dwt. 

ilwt. 

dwt. 

dwt. 

15  mesh 

3(100 

2-625 

2  6-25 

1 -50O 

2-437 

3i(     ,. 

5 -.Kid 

2  900 

2-800 

2-75(1 

3  487 

4(1     „ 

2-875 

2-875 

2  80(1 

2-70(1 

2-812 

60     ,. 

2-,S75 

2-800 

2-8(KI 

2-80(1 

2-S12 

The  assays  from  the  30  mesh  product  are  disordere<l 
by  the  first  high  assay  (5  5  dwt.),  which  is  clearly 
abnormal.  If  this  is  eliminated,  tlie  average  would 
be  2-816  dwt.  instead  of  3487  dwt.  The  correct 
value  of  the  sample  would  proliably  bo  about  275 
<Iw-t.  The  last  two,  which  are  really  the  higher, 
appear  to  be  nuu-e  ef|ual,  due  to  the  gold  particles 
being  broken  up  and  more  ei|ually  distributed. 

When  the  reiieated  assays  show  more  uniformity 
and  more  luu-mal  ligures,  the  high  one  could,  w-itli 
propriety,  he  rejected. 

When,  however,  the  'metallics'  are  really  abun- 
dant, or  can  be  found  by  i)annin;':  in  nearly  every 
sample,  it  is  clear  that  they  are  in  .sufficient  quanti- 
ties to  appreciably  rai-e  the  ore  value,  and  they 
should  be  therefore  taken  into  account  with  due 
caution. 

General  Conclusions. — The  conclusions  to  be  drawn 
from  these  experiments  and  tests  are,  in  the  opinion 
of  the  writer,  as  follows  : — 

Where  only  :i  comparatively  sm.-ill  number  of 
grains  of  i;(>ld  of  unusually  large  size  are  ]iresent  in 
an  ore,  the  sample  for  assay  shoul  1  he  crushed  to 
pass  sieves  of  3il  mesh  or  40  mesh  only.  The  fusions 
should  be  made  in  triplicate,  anu  in  the  case  of 
notable  variations  repeats  should  be  made,  the 
abnormally  high  results  being  rejected  and  not 
included  in  the  averages.  It  could  with  reason  be 
considered  in  such  cases  that  there  would  be  a 
tendency  for  any  '  average '  to  be  in  excess  of  the 
true  value. 

It  may  be  considered  that  this  would  involve  con- 
siderable work  .-ind  expense,  but  when  important 
interests  are  at  stake,  and  time  and  money  has  been 
spent  in  collecting  and  preparing  samples,  it  would 
be  short-sighted  not  to  obtain  as  full  and  accurate 
information  as  possible  just  for  the  sake  of  economis- 
ing a  comparatively  small  number  of  assays. 

There  is  more  chance  of  excess  errors  in  the  assays 
of  ore  charges  than  in  those  of  the  cyanide  residues, 
and  this  would  increase  the  probability  that  the 
'monthly  return'  will  show  an  apparent  loss  of  gold, 
or  -unaccounted  for,'  greater  than  is  actually  the 
case.''— Fl!.\N'icLlN  Wnirv..  —rnslitiifioti  of  Mininii 
and  MelalUn-fin,  April  10,  1913.     (A.  McA.  J.) 


NOME.VCI<.\TURE     IN'     URK-DRIvSSINO.    -  "  In     the 

paper,  Gelasio  Caetani  gives  revised  delinitions  of 
the  words  sand,  slime,  and  c(dloid,  revoking  his 
system  of  nomenclature  iiublisheil  in  the  I'mns- 
dctions  of  the  American  Institute  of  Mining  Engi- 
neers, Vol.  37. 

There  exists  oidy  one  well  markcil  di\  ision,  that 
is,  between  crystalline  matter  and  colloid.  The 
crystalline  matter  includes  all  particles  of  minerals, 
of  whatever  size,  that  show  a  crystalline  or  granular 
structure  :  it  has  little  or  no  chendc.-il  affinity  with 
water,  and  its  solubility  under  ordinary  ore-dressing 
conditions  is  negligible.  The  word  '  sand  '  includes 
all  crystalline  matter  that  is  not  too  coarse  to  be 
treated  on  reciprocating-tables  of  the  WilHey  type. 
Sand  may  be  sub-divided  into  '  coar.se  sand,'  Mine 
sand,'  aiid  Mine.'  '  Coarse  sand  '  may  be  defined  as 
including  all  sand  that  is  sufficiently  coarse  to  settle 
rapidly  and  that  is  not  carried  in  suspension  by 
water'running  at  moderate  speed.  Any  sand  coarser 
than  KXl  mesh  Mr.  t'aetani  designates  as  coarse 
sand.  'Fine  sand'  will  settle  in  a  short  time  in 
still  water  :  in  water  running  at  a  moderate  speed  it 
is  kept  in  suspension:  it  will  all  pass  a  100  mesh 
screen,  and  mm-h  of  it  is  found  in  the  undersize  of  a 
■250  mesh  screen  :  it  can  be  successfully  concentrated 
on  a  Wiltley  table.     'Fine'  includes  all  crystalline 


Hi 
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matter  su  minute  that  it  cannot  l)e  iiuOuiled  in  tlie 
line  sand  ;  the  diameter  of  the  smaller  particles 
is  measured  in  ten-tiionsands  of  an  inch.  At  this 
extreme  state  of  sul)  division  the  crystalline  matter 
loses  many  of  the  attributes  of  the  coarser  sand. 
The  viscosity  of  water  ami  electrostatic  reiniKion,  in 
^'reat  part,  or  even  completely,  oll'set  gravity  and 
the  particles  will  remain  in  suspension  for  a  lonj; 
time.  These  very  small  jiarticles  prolialily  have 
some  chemical  attinity  with  water. 

A  '  colhiid  '  is  an  amorphous  substance  of  gelatin- 
ous nature  ha\'ing  a  \\cll  inarUed  (dieniical  alfiidty. 
A  colloid  reading  with  ammonia  or  caustic  soda 
bei:onies  scdnble,  forming  a  turbid  suspension  that 
will  not  settle  clear.  The  ammonium  (U'  sodium 
combines  with  tlie  colloid,  forming  very  large  and 
(complex  polymerised  molecules  in  which  the  alkaline 
radical  is  an  exceeilingly  .small  part:  of  the  whole. 
This  is  the  'sol'  form  of  a  colloid.  Hy  adding 
sulphuric  acid  to  a  sol,  ihe  acid  combines  with  the 
soilium  or  ammonium  base  ami  the  colloid  passes 
into  the  'gel'  loiiji,  whicli  is  insoluble  and  preciiji- 
tates.  IJy  adding  barium  chloride  or  lime  to  a  sol, 
the  barium  or  c.ilcium  displaces  the  sodium  or 
ammonium,  forming  a  new  contp(jund  which  is 
insoluble  and  precipitates. 

Colloid  parti(des  carry  also  an  electrostatic  charge 
which  in  most  cases  is  negative  ;  under  the  influence 
<if  this  cliaige  the  particles  repel  each  other  :  beside* 
this,  with  mo-^l  clays,  the  negative  OH  ions  have  a 
marUeil  etl'ect  in  causing  the  colloid  to  assume  the 
sol  form. 

The  mixture  of  colloid  ami  line  ^[r.  Caetani  terms 
'  slime,"  though,  as  he  says,  this  term  is  usually 
applied  to  all  mateiial  that  will  pass  tlirongh  a  'JtlO 
mi.^sh  scieen,  reg.ardlcss  of  the  amonnt  of  fine  sand  it 
may  contain.  In  some  plants  it  is  applied  in  a  still 
broader  sense  to  all  material  that,  is  treated  in  the 
slime  department,  even  if  it  contain  some  com- 
jiaratively  coarse  sAni\,"  -Mniliuf  Mfiiirr.hir,  May, 
l!ll.3,  p.  m     (A.  ]{.) 


Uandlini;  Cv.\Nii)ii  I'rwiimi- \  rj:  -\  r  ].t.i:\  i.\  Die 
OltO. — "  As  explained  in  a  previous  articde  on  the 
practice  .at  the  mill  of  the  Idnvia  ile  Uro  (bild  Min- 
ing Co.,  ],luvia  de  Oro,  Chihuahua,  Mcx.,  zinc 
shavings  pre(-ipi(ration  is  giving  way  to  the  zinc  dust 
method.'  The  latter  has  proved  much  inoie  .satis- 
factory, since  expel  iciu'e  has  enabled  the  correction 
of  faulty  operation.  The  subslitution  of  a  centrifugal 
for  a  trijilex  plunger  ]iuiiip  has  also  lieen  of  advan- 
tage. 

']'he  emulsion  nf  zini  du>t  and  siilnti<iii  produced 
in  the  centrifugal  pump  is  liltered  thioiigh  a  press, 
as  in  the  usual  practice,  but  additional  capacity  was 
required,  and  a  system  of  sacks  is  now  used,  which 
is  proving  satisfactmy.  After  many  experiments 
Ihe  sacks  are  being  made  double,  with  the  outside 
sack  of  S  oz.  duck,  Miid  the  inner  sH(di  of  ]>laiii  cotti 


sheeting 


'i'lie  inner  sack   is  made  birgcr   than  the 


CUISlDt  SMK 

Patterns  for  making  l''iUcr  IJags  for  Cyanide 
Precipitate  at  Ijluvia  de  Oro. 

outer  saidc,  so  thai  it  does  all  the  liUeiing,  while  the 
(Miter  sack  takes  all  the  luessure.  Sacks  are  made 
tajiering,  and  by  using  the  jiatterns  as  shown  in   the 


accompanying  sketch,  are  cut  from  the  cloth  without 
any  waste.  Inner  sacks  are  sewed  im  a  regular 
household  sewing  machine,  and  outer  sacks  on  a 
heavy  belt-stitching  machine,  with  heavy  linen  cord. 
Jioth  are  sewed  by  duubling  over  the  edge  and 
se\\iiig  through  the  four  thicknesses.  Inner  sacks 
are  placed  inside  the  duck  sacks  by  means  of  two 
long  slender  sticks  similar  to  a  ]iair  of  shears,  and 
are  carefully  spread  so  that  when  sidution  is  turned 
on,  the  inner  sack  immediately  tills  out  agaiii>l  the 
outer  sack,  without  any  spaces  between. 

Each  of  two  sets  of  sacks  is  about  c(iiiivalent  to  a 
large  jiress  in  capacity,  and  consists  of  4-t  sacks, 
suspended  from  y  in.  pipes,  which  are  tapered  into 
4  in.  pipe  headers  and  sjiaceil  Sin.  centres.  The  two 
4  in.  pi|ies  are  suspended  about  eight  feet  above  the 
lloor,  with  centres  aliont  HI  in.  apart,  and  each  .sack 
connection  to  the  header  consists  of  a  short  J  in. 
nipple  next  to  the  header,  with  a  valve,  nipple, 
union,  ni[iple  and  sleeve  below.  .Sacks  are  tied  at 
the  lop  with  heavy  linen  twine,  the  inner  one  lirst, 
and  the  outer  over  it.  the  sleeve  on  the  lower  end  of 
the  pipe  serving  as  a  sbouhler  to  prevent  the  sack 
slipidng  oft  when  under  luessure. 

I'nderneath  each  set  of  sacks  is  placed  a  Hat  [•an 
or  launder  (ui  a  slight  grade,  which  catches  all  the 
dirt  and  is  piped  to  the  barren  scdution  vat.  Each 
sack  holds  about  ."HI  lb.  of  precipitate  when  taken  oil', 
and  costs  le.ss  than  5(1  ccMt>. 


liag  Precipitate   l''ilter,  LIuvia  de  Oro. 

In  operation,  two,  three  or  four  sacks  are  rejilaced 
each  day,  and  precipitation  is  not  ^tfipped  for  idean- 
ing  up.  The  cycle  of  a  sack  is  aliout  11  ilays. 
IJeginiiing  when  its  \al\e  is  upcned,  the  How  of 
solution  IS  rajiid,  but  after  the  lirst  ilay,  becomes 
iiimdi  less.  After  its  \alve  is  closed,  it  is  allowed  to 
hang  one  day  and  dry,  and  is  then  disconnected  at 
the  union  and  taken  down.  The  binding  twine  is 
cut,  nipple  washed,  .and  a  new  .sack  tied  on,  ready 
for  work.     The  tilled  sack  is  set  in  the  strong  room 


Au-.  I  ill:! 
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foL  a  lew  iliiys  to  dry  fartiier,  ami  is  then  cut  open, 
when  the  preripitiite  is  in  ii  hanl  cake.  Tlie  sacks 
are  hiirneil  in  the  eleciric  Inrnace  when  meltin},' 
preiipitate,  sd  tliat  there  is  no  h>ss. 

Itei^iihition  of  tlie  amount  of  solution  precipitated 
is  iililaiued  hy  nsiu..;  any  ilesireil  nuuilier  of  sacks, 
t'onlact  of  the  precipitate  willi  air  has  no  efl'ect,  and 
if  zini:  ilu.!t  is  properly  fed,  all  precipitation  has 
occurred  before  lilteriu;;,  .so  thai  the  efforts  of  some 
luanaLcers  to  prevent  air  enteriuj;  the  |)recipitate 
[)ress  seem  entirely  unnecessary.  Either  in  a  press 
or  in  these  sacks,  the  precipitate  builds  up  from 
the  bottom,  anil  an  excess  of  zinc,  once  placed  in  the 
lilter,  has  no  further  appreciable  ell'ect  in  precipita- 
tion. 

The  only  a  lvantaj;e  of  the  press  is  that  the  pre- 
<dpitate  is  locked  and  safe  ajjainst  lire,  but  sacks 
conid  just  as  well  be  placcil  iu  a  lireproof,  locked 
room,  or  isolated  buihlini;,  and  in  every  way  are 
more  satisfactory  than  the  (U'ess." — H.  R.  CoxKUK, 
Kiifjini'fr'uKi  oiitl  Mhtin'f  Jounutl,  May  17.  U)13, 
p.  iiliil.     (\V.  A.  C.) 


<!r.\I)INi;  Axai.vsks  ijv  Ki.urui.VTlux.— "  For  llie 
dassifyinjj  of  crushed  materials  into  groups  of 
similar  properties  there  are  two  means  at  our  dis- 
posal—that <if  sizing  liy  screens  and  that  of  hydraulic 
classilication.  As,  however,  the  diHiculties  attend- 
ing the  manufacture  of  a  correct  '20IJ  I.M.M.  mesh 
(IIMI02.")  in.)  have  not  yet  been  overcome,  and  as  the 
commercial  200  mesh  screens  are  unreliable,  it  will 
be  more  advisable  to  drop  this  mesh  number  alto- 
gether and  to  accept  the  preceding  120  I.M.M.  mesh 
(0  0042  in.)  as  the  limit  of  accuracy  for  screen 
measurement.  For  the  classilication  of  particles 
|)assing  this  mesh,  we  liave  uuavoi<lably  to  rely  on 
liydraulic  methoils  based  on  the  ditierences  in  the 
veliicities  of  biidies  falling  through  water. 

Elutriiitiim. ~^Vty  far  the  biist  and  most  reliable 
elutrialion  apparatus  is  that  devised  l)y  E.  Schoene, 
which  though  many  years  in  use  in  agricultural 
laboratories  for  the  me<'haidcal  analysis  of  soils  and 
'if  cl.'iys  in  the  ceramic  and  other  industries,  has,  so 
far  as  the  author  is  aware,  not  up  to  this  date  been 
adopted  hy  metallurgists. 

The  special  feature  of  this  apparatus,  illustrated 
in  Plate  I,  is  the  provision  of  a  piezometer  imme- 
diately above  the  small  discharge  opening  at  the 
liottom  of  the  Ijend  in  the  oveitlow  pipe.  The  water 
coming  under  constant  pressure  from  a  steady  head, 
is  introduced  from  below  into  the  vertical  classifying 
tube  in  which  the  material  under  e.xamination  is 
placed.  Passing  through  tliis  material  the  water 
rises  with  a  velocity  adjustable  by  a  cock  regulating 
the  inHow  and  consequently  also  the  overflow. 
Hefore  the  aiiparatus  can  be  used  some  preparatory 
work  must  be  undertaken  to  establish  once  for  all 
the  exact  relation  between  the  pressure  read  on  the 
piezometer  and  the  corresponding  velocity  in  the 
classifying  tube.  This  velocity,  in  addition  to 
depeniling  upon  the  pressure  and  the  area  of  the 
ilischarge,  depends  upon  the  sectional  area  (A,  in 
s(|.  cm.)  of  the  Column  in  the  classifying  tube.  As 
this  is  usually  not  perfectly  cylindrical,  the  average 
area  of  the  upper  portion  is  more  accurately  deter- 
mined by  dividing  tlie  number  of  cc.  recpiired  to  lill 
up  the  space  between  two  marks  by  the  distance 
between  them  measured  in  centimetres  than  by 
direct  measurement  of  the  diameter. 

With  regard  to  the  relation  between  the  pressure 
read  on  the  piezometer  and  the  volume  discharged, 
theoretically  this  volume  through  a  given  oritice 
varies  as  the  sijuare  root  of  the  heights  under  which 


it  takes  place.  I'nder  the  particular  conditions  of 
the  present  case  the  effect  of  this  height  is  consider- 
ably reduced  by  the  frictional  resistance  of  the 
abnormally  narrow  dis(diarge  opening  and  by  the 
capillarity  of  the  comparatively  small  diameter  of  the 
piezometer  itself.  .Acc-ording  to  Sdioenc,  fiu-  the 
purooses  in  view  these  particular  conditions  are 
sutticiently  allowed  for  if  from  ibe  observed  [iressure 
readings  a  factor  (c)  which  he  claims  to  be  constant 
for  all  heights  be  deduced  and  applied.  With  this 
correction  the  above  law  of  the  relation  between 
pressure  (h,  in  cm.)  and  lion-  quantity  (().,  in  cub. 
cm.  per  see.)  is  then  expres.sed  by  the  formula — 

Q,; 


and  li„ 


Q,;(h-c) 


-l-c,  or 


h  - 


'(A) 


(B) 


Q"  '    n - c 

To  establish  the  direct  relation  between  the 
velocity  V  (in  cm.  per  sec.)  in  the  classifying  tube  of 
a  sectional  area  {.\,  in  cm  '-)  and  the  quantity  (Q,  in 
cub.  cm.  per  sec.)  of  the  overllow,  we  substitute  in 


the  above  formula  (B)  for  the  values  of  Q  and  <.i,„ 
those  determined  by  the  relation  between  the  veloci- 
ties and  the  di.scliarge  qualities.     They  are — 

V  =  ^,  and  Q  =  Vx  A,  or  Q„  =  V„x  A 
the  above  equations  (B)  then  become  :- 


V,^c) 


-fc,   and  Y„-\x/^JLZltC) 


«6 
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If,  therefore,  the  ratio  of  tlie  velocity  (V)  to  the 
pressure  (li)  has  Ijeen  ascertained  for  one  single  case 
by  actual  measurement,  any  other  pressure  (h,,)  re- 
<iuire(l  to  eti'ect  a  given  velocity  (V„)  or  rice  rcrm, 
the  velocity  produced  by  a  given  pressure  can  be 
established  by  calculation. 

The  constant  (c)  must  be  determined  experimen- 
tally for  each  combination  of  sorting  cylinder  and 
discharge  opening  by  the  measurement  of  the  How 
quantities  for  two  dillerent  heights  of  pressure 
according  to  formula  (A).  As  the  writer  had  no 
opportunity  to  satisfy  himself  personally  that  the 
factor  (c)  is  really  constant  for  all  pressures,  it  seems 
to  him  to  be  just  as  expedient,  and  in  any  case  safer, 
to  establish  by  actual  measurement  for  a  few  heights 
of  pressure  the  corresponding  velocities,  and,  by 
plotting  the  values,  to  draw  a  curve  from  which  any 
intermediate  functions  might  be  read. 

The  apparatus  being  thus  prepared  for  use,  the 
material  to  be  examined  is  placed  in  the  cylinder, 
and  the  cock  regulating  the  water  inflow  is  slightly 
-opened  so  as  to  obtain  the  lowest  required  velocity. 
When  the  water  in  the  upper  part  of  the  cylinder  is 
no  longer  turbid  the  beaker,  in  which  the  overHow 
containing  the  linest  particles  has  been  collected,  is 
removed  to  make  room  for  another,  which  receives 
the  overflow  of  the  next  following  re(iuired  pressure 
(or  velocity),  and  so  on  as  long  as  the  length  of  the 
piezometer  allows  such  an  increase  of  pressure.  The 
displacement  of  the  finest  slime  takes  a  long  time,  but 
as  the  level  in  the  piezometer  keeps  extremely  steady 
the  apparatus  can  safely  be  left,  and  other  work  under- 
taken in  the  meantime.  With  the  finest  portion 
elutriated,  tliesandof  thenextfollowing  tinegrades — 
whatever  may  be  its  fineness — settles  with  a  remark- 
able rapidity,  and,  being  perfectly  permeable,  the 
water  can  immediately  be  drawn  off  to  the  last  drop. 

The  results  of  actual  measurenient.s  are  in  perfect 
accord  with  the  theoretical  deduction,  that  for 
obtaining  a  regular  reduction  scale  at  the  rate  1:2 
in  volume,  or  weight,  the  velocities  determining  these 
grades  must  vary  at  the  ratio  "J  4. 

The  grades  obtained  by  elutriating  Rand  ore  (den- 
sity i-l)  at  velocities  of  lOUS,  4-0,  l-oQ,  0-6.S  and 
0'25  mm.  per  sec,  are  fairly  ec|uivaleiit  to  those 
determined  by  the  1-20,  2(10,  (.'JUO),  (500)  and  (800) 
I.M.M.  mesh  respectively  (theexistence  of  the  latter 
being  theoretically  assumed. 

The  small  percentage  of  pyrite  contained  in  Rand 
ore  does  not  appreciably  affect  the  results,  as  might 
be  expected,  because  they,  too,  are  like  the  quartz 
])articles,  classitied  and  distributed  over  the  different 
grades,  with  the  only  diirerence  that  in  consequence 
of  their  greater  specitic  gravity  the  comparatively 
small  amount  contained  on  each  remains  in  size 
somewhat  behind  the  quartz  particles.  As  an  example, 
Plate  II.  gives  the  results  obtained  by  screening  and 
by  elutriation  of  a  1,200  mesh  batteiy  pulp. 

Hy  Schoene's  apparatus,  in  its  oidinaiy  foi'm,  a 
standai'd  of  accuracy  may  be  attained  which  i.s 
beyond  the  ordinary  ii'jeds  of  metallurgy.  Without 
sacrificing  too  much  of  this  standard,  the  writer 
modified  the  apjiaratus  in  the  fallowing  directions, 
.■ill  having  the  object  of  rendering  its  operation 
quicker  and  less  troublesome. 

1.  liy  the  use  of  the  funnel  the  sample  to  be 
ex.imined  can  be  placed  in  the  classifying  tube  with- 
out removing  the  stopper,  and  as  the  material  falls 
through  water  the  rough  classification  which  takes 
lilace  prevents  the  choking  of  the  inflow  opening. 
The  upper  portion  of  the  tube  remaining  compara- 
tively clear  during  the  operation  of  lilling,  elutriation 
can  at  once  be  started. 


•2.  The  setting  of  the  slime,  the  drawing-ofl'  of  the 
water,  and  the  drying  and  weighing  of  the  overflow 
products,  involves  much  trouble,  which  can  be 
avoided  by  weighing  the  residues  after  running 
them  into  a  glass  Hask  filled  to  the  mark  with  water. 

3.  The  difterent  openings  of  the  exchangeable  over- 
flow nozzles  allow  the  use  of  the  same  apparatus  over 
a  wide  range  of  grades  within  reasonable  limits. 

The  method  of  grading  by  elutriation  has  the  ad- 
vantage that  the  samples  need  not  be  dried,  as  the 
dry  weight  can  be  ascertained  by  thespecilic  gravity 
method.*  When  dry  samples  are  to  be  elutriated,  it 
is  advisable  to  take  their  quantity  in  grammes 
according  to  the  value  obtained  by  the  formula  : — 
^^^^lOO^iJensity  ^j^,.  j^^,^^|  ^^^  .-,.-  je„^itv,  there- 

°  density  -  1 

fore  1.58'S  gm. ).     This  amount,  if  weighed  in  water, 
will  then  show  on  the  scale  exactly  100  gin.,  so   that 
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the  weights  of  the  residues,  also  taken  in  water, 
give  directly  the  percentages. 

With  this  elutriation  apparatus  it  is  easily  possible 
to  continue  the  classification  of  mill-products  as 
many  grades  above  the  120  I.M.M.  mesh  as  the  30 
mesh  is  below  that  mesh.  Considering  that  this 
mesh  marks  about  the  limit  of  accuracy  of  screening, 
and  that  with  the  present  tendency  to  ultra  tine 
grinding  the  final  pulps  are  fre(|uently  as  tine  as  to 
leave  only  about  10%  on  the  so-called  200  mesh,  we 
have  of  necessity  to  turn  to  elutriation  to  obtain  a 
reliable  control  over  tube-mill  discharges,  hnal  pulps 
and  slime  pulps.  The  method  of  grading  by  elutria- 
tion is  also  much  more  in  accord  with  practical 
working  conditions,  as  the  pul])s  on  their  run  through 

*  This  Journal,  Vol.  XII.,  Nov.,  1911,  pp.  166-171. 
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the  i-yaniile  plant  are  excUisively  subjet't  t(i  liyilraulic 
liaiiillin^. 

Tlie  iiiticiiluction  of  tliis  apparatus  in  the  mining 
inilustry  "ill  j;ieatly  advance  our  knowledge  of  the 
physical  and  meLailurgical  conditions  of  the  linest 
nr.ll  products  including  slime.  As  far  as  the  aver- 
age Hand  ore  is  concerned,  it  appears  that  a  still 
further  reduction  of  sand  already  passing  120  or  21)0 
I.M.M.  mesh  is  waste  of  energy,  and  the  deterniina- 
tioii  of  the  amount  of  over-ground  slime  will  there- 
fore he  a  very  good  check  on  tlie  etticiency  of 
grinding  machines  from  this  economical  standpoint. 
For  instance,  it  would  be  interesting  to  ascertain  by 
elutriation  how  far  the  higher  etticiency  of  the  Nissen 
stamp  can  be  accounted  for  by  the  lower  percentage 
ot  overdone  slime  contained  in  its  discharge.  Tlie 
possibilities  of  this  apparatus  will  have  to  be  ascer- 
tained by  further  experiments,  but  already  it  can  be 
seen  that  it  promises  to  become  a  most  valuable  in- 
strument of  control  in  ore  dressing. 

TAco///.— Whilst  classitication  by  screening  is  ex- 
clusively dependent  upon  the  size,  and  to  a  small 
extent  upfiu  the  shape  of  the  particles,  many  other 
f.ictors  maUe  their  iuHuence  felt  in  hydraulic  classi- 
licalion.  With  this  method  the  time  of  settling  and 
consei|uently  the  terminal  velocity,  in  addition  to 
being  dependent  upon  size  and  sliape,  aie  alt'ected 
also  by  the  density  of  the  mineral,  the  inner  friction 
<.>f  the  tliiid  (viscr)sity),  the  temperature  (by  its  ett'ect 
on  viscosity),  and  by  numerous  other  factors  of  minor 
importance.  The  simultaneous  sediments  may  there- 
fore contain  very  heterogeneous  components,  but 
having  taken  the  same  time  for  .settling  through  a 
given  space,  they  are  said  to  be  of  equal  /ii/i/nix/ic 
vahie,  and  hydraulic  classitication  may  therefoie 
be  delined  as  ilie  separation  of  crushed  minerals  into 
groups  of  e([ual  hydraulic  value. 

Tliere  are  two  conditions  in  the  .settlement 
of  particles  wliioli  are  recognised  as  distinct  from 
each  oi  her,  and  >  hertfore  to  be  studied  independently. 

K.  H.  Kichaids*  deKnes  them  as  follows  :  — 

'  Fne  .setllinii  is  where  individual  particles  fall 
frilly^  either  in  still  water  or  against  an  opposing 
upward  current,  without  being  liindered  h}'  other 
particles.  (The  classifiers  and  settling  tanks  are 
instances  of  this  principle.)'  Settling  in  a  horizontal 
flow  may  be  considered  as  a  special  case  of  free  settling 

'Hindered  srft/iii;/  is  where  particles  of  mixed 
sizes,  shapes  and  gravities  in  a  eroxdid  iiiasx,  yet 
free  to  move  among  themselves,  are  sorted  in  a  rising 
current  of  water,  the  velocity  of  which  is  much  le.ss 
than  the  free  falling  velocity  of  the  particles,  but  yet 
enougli,  .so  that  Ibe  particles  are  in  motion. 
(The  jig  beil,  as  well  as  hindered  settling  classiliers, 
are  instances  of  this  principle  ) ' 

P'or  the  piir|iose  of  these  notes,  only  the  lirst  case 
of  free  settling  is  to  be  considered,  and  liere  we  may 
distingiiisli  between  the  two  following  conditions  of 
settling.  Sedimentation  is  liaseil  on  the  dillerence  of 
the  velocities  of  free  fall  in  still  fluids,  in  which  case 
the  falling  particles  have  only  to  overcome  the  resist- 
ance of  the  opposing  medium,  whilst  in  el iil nation 
the  particles  are  in  addition  subject  to  the  ojiposing 
force  of  the  upward  rising  curren*,  which  may  retard 
their  fall,  keep  them  in  suspension,  or  even  make  them 
overliiiw. 

Ac<-epting  the  correctness  of  the  axiom  laid  down 
by  l!ittinger,  that  the  velocity  of  fall  of  a  body  in  a 
still  lluid  is  equal  to  the  velocity  of  an  upward  rising 
-iirrent  sulKcient  to  keep  it  in  dynamic  equilibrium, 
the  theoretical  part  of  these  notes  refers  alike  to 
lioth  methods. 

■  ■•  Ore  Dressing,"  by  E.  H.  lUehanls. 


In  practice  a  clean  separation  of  the  particles 
according  to  their  hydraulic  value  is  with  the  method 
of  sedimentation  for  various  reasons  uiiolitainable. 
On  examination  it  will  be  foiiiKl  that  llie  lower  por- 
tion of  the  sediments,  which  should  consist  of 
partiides  of  the  hydraulic  value,  contains  also  smaller 
ones  of  loner  value  which,  having  been  nearer  to  the 
bottom  at  the  commencement  of  settlement,  had  to 
.settle  down  through  a  shorter  space.  .Another 
reason  is  that  the  fall  of  the  coarser  [larticles  takes 
i  the  smaller  ones  with  tlieiii  or  at  least  prevents  by 
j  tlie  agitation  of  the  water  a  uniform  settling.  By  a 
j  system  of  successive  operations  these  inconveniences 
can  be  reduced  to  a  minimum,  but  the  results  will 
never  be  so  accurate  as  those  obtained  by  the  quicker 
and  easier  process  of  eliitriation. 

The  velocity  attained  in  settlement  is  governed  by 
two  dillerent  laws.  Small  grains  settling  at  a  low 
velocity  follow  the  law  of  riscons  re.tistanee  (transla- 
tion) and  the  larger  grains  falling  with  greater  velocity 
obey  the  law  of  edflt/in<i  i-e.s  stftnee  (turbulence).  The 
change  from  the  one  law  into  the  other  is  rather  pro- 
nounced, as  the  inlluenee  of  either  law  on  the  other 
j  diminishes  rapidly  with  the  distance  from  the  critical 
point  or  transition  stage.  The  enplication  of  the 
laws  is  more  nearly  true — tlie  greater  the  velocity, 
in  the  case  of  eddj-ing  resistance,  and  the  slower  the 
velocity,  in  the  case  of  viscous  resistance. 

(1.)  Lan- of  Eddiiiiui Uesistanee  ( I'nrljnlcyiie  Flow). 
— From  the  above-mentioned  axiom  Rittingerevolves 
the  formula  : — 

(I.)     V  =  C  ^/  D  (c!  —  c)     V">'  free  fall  in  water — 
Of  quartz  (density  2li.3)  C=   ST 
Of  galena  (density  V-o)    C  =  100 
where  V  =  velocity  in  mm.  per  sec. 

D  =  average  diameter  of  grains  in  mm. 
0  =  density  of  the  mineral 
c'  =  speciHc  giavity  ot  tlie  lluid  (for  water  at 

20  C  =  1 )  ' 
C  =  a  constant 

Lsaac  Newton  arriveil  at  the  same  formiila  from 
the  assumption  that  the  resistance  due  to  eddying 
motion  set  up  in  the  Huid  may  be  expected  to  vary 
as  the  square  of  the  velocity. 

The  general  application  of  this  formula  is  limited, 
as  the  constant  t'  includes  a  factor  expressing  the 
viscosity,  which  increases  with  the  size  of  the  par- 
ticles in  sucli  rapid  progression  that  the  falling 
velocity  of  the  smallest  particles  |iractically  vanishes. 
The  formula  holds  good  therefore  only  if  applied  to 
grains  above  a  critical  size  when  skin  friction  and 
viscous  lesistance  becomes  negligible  in  constrast  to 
the  increasingly  important  part  played  by  the  eddy- 
ing resistance. 

For  any  given  material  c  —  d  (or  c  —  1  for  water)  i» 
a  know  11  quantity  which  may  be  merged  in  the  con- 
stant c,  and  with  this  new  constant,  c,  Hiltingers 
formula  becomes — 

(II.)     V  =  c    ^15      For  free  fall  in  water— 
Of  ([uartz  (density  (2-65)  e  =  I12 
<_)f  galena  (density  (7  5)    c  =  255 
or    expressed    in    words  : — 'J'lie    relocil;/   of  fall    of 
roiindixli  i/raiiis  aliove  a  rritieal  .size,  fnllini/  at  .■iiic/i 
a  reloeit)/  that  t/ie  law  of  eddi/imj  lexistanee  is  alone 
folloired,  is  a  eimstant  innlt<iilc  of  the  sauare  root  of 
tile,  arerai/c  diameter  of  tlie  [irains. 

(2)  Lav  of  I'iscuns  liesistnnre  ( translation  ).  —  For 
the  case  of  small  roundish  bodies,  settling  at  such 
slow  velocities  that  the  eddying  resistance  can  be 
neglected,  Stokes,  from  purely  theorelical  considera- 
tions, deduced  for  the  terminal  velocity  V,  the 
following  formula  :  — 
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where  V  =  velocity  of  fall  in  iiii.  per  see. 
1=  radius  of  the  sphere 
g  =  ,icceleration  ilne  to  «ravity 
n  =  the  (x>eHieient  of   viscosity   for  witter  at 
•Jil"  C  =  (I(M). 
If  \'  and  1)  are  taken  in  nun.  insfeadof  V  and  r  in 
cm.    the   formula    beoonies.   hy  .sulistitutui;,'  known 
•(iiantities  liy  the  constant  I\  :  — 

(III.)  V="k(c-   1)1)-'     For  fall  in  water— 

Of  ((uartz  (density  i-Go)  K=424 
Of  fialena  (density  VS)    K  =631 
It  must  lie  note<l  that  the  constant  K,   involving  n 
(broU!»ht  into  account  at  the  value  of  001   for  water 
at  20°  0. ),  clian-jes  about  2°^,  jier  degree  for  tempera- 
tures diH'ering  from  20°  C. 

For  any  given  material  c  -  t'  (or  c  -  1  for  water)  is 
constant  and  may  be  merged  in  the  constant  k.  By 
using  this  new  constant,  k,  the  formula  becomes  : — 


(1\'.)     V'  =  kD-         For  free  settling  in  water  — 
Of  quartz  (density  2  65)k  =   700. 
Of  galena  (density  7-5  )  k  =  4100. 
or  expresseil  in  wonls  ; — 

The  velocity  of  roundish  particles  bclinr  a  ciiOcnl 
xize,  settling  at  a  slow  velocity  at  which  the  lam  of 
viscous  resistance  is  alone  followed,  is  a  constant 
multiple  of  the  square  of  the  averaije  diameter  of  the 
parttele. 

Since  the  constants  C  and  K  in  the  general  formula 
(I)  of  the  eddying  re.sistance  and  (III)  of  the  viscous 
re.sistance  do  not  include  a  factor  involving  the  den- 
sity of  tlie  material,  these  formula'  should  theoreti- 
cally hold  good  for  all  materials  of  any  density. 
These  values  are,  however,  slightly  affected  by  the 
shape  of  the  falling  bodies,  and  it  is  therefore  not 
surprising  that  the  values  for  C  and  K  differ  for  two 
materials  of  such  a  widely  diil'erent  nature  as  quartz 
and  galena.  They  lie,  however,  on  either  side  of  the 
theoretical  value  of  5.50.  As  it  is  not  likely  that  a 
simple  formula  may  be  found  covering  both   laws  of 
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lesistance  and  proviiling  for  tlie  sliglitly  varying; 
effeet  of  the  .surface  friction  on  the  acceleration,  and 
therefore  on  the  constants,  the  difficulty  must  be 
overcome  for  practical  purposes  by  determinin;;  tlie 
constants  empirically  for  dilf'erent  .Materials  as  it  has 
been  been  dune  by  Richards  for  quartz  and  galena. 

Tliat  these  laws  of  settlinj;  are  clo.sely  followed  by 
the  actual  results  of  Richards'  experimental  series  is 
clearly  illustrated  by  the  accompanying  diagram 
(Table  III.)  in  which  the aliscissa^  are  the  logarithms 
of  the  average  diameters  and  the  ordinates  the 
logarithms  of  the  velocities. 

With  this  diagram  bef<ue  us  the  conclusions  may 
be  summarized  as  follows  : — 

1.  The  curves  for  quartz  and  galena  (this  latter  not 
plotted)  are  exactly  parallel,  proving  that  the 
laws  hold  good  for  both  minerals  of  widely  differing 
density  (i'G.j  and  To  respectively)  ; 

2.  The  constants  c  and  Ic  are  affected  by  the  den- 
sity. They  are  for  free  fall  of  quartz  in  water  as 
follows  : — 

Lrtir  of  eddying  resistance  fturbuhnce). — c  =  112. 

Law  offisi'oiis  resistance  (translation  ). — k  =  700. 

By  taking  the  logarithms  in  formula'  (II.)  and 
(IV.)  it  follows  that  the  logarithm  of  the  velocity 
increases  in  the  ea.se  of  eddying  resistance  onediaff 
as  rapidly  as  the  logarithm  of  the  diameter,  and  in 
the  case  of  viscous  resistance  twice  as  rapidly.  The 
slope  of  the  fir.st  curve  is  therefore  1  :  2  an"<l  of  the 
second  2  :  1.  The  constants  are  determined  by  the 
interception  of  the  straight  curves  with  the  ordinate 
at  the  point  where  log.  D  =  0. 

3.  The  logarithmic  plots  of  Richards' series  of  tests 
determine  e\idently  a  hyperbolic  curve — yet  at  a 
reasonable  distance  on  either  side  beyond  the  critical 
point  or  transition  stage,  the  arms  of  the  curve 
have  llattened  out  to  such  an  extent  that  they  can 
without  great  error  be  represented  by  straight  lines 
over  a  fairly  wide  range.  In  the  ca.se  of  slow-settling 
particles,  the  straight  line  representing  the  law  of 
viscous  resistance,  according  to  the  formula  for 
quartz,  V  =  700  D-,  covers,  with  a  quite  sufficient 
degree  of  accuracj'  for  all  practical  pu;pi>ses,  a  range 
of  velocities  from  about  IG  mm.  per  sec.  (O'l.j  diani.) 
down  to  about  (l'1.37  mm.  per  sec.  (0'015  mm.  diam.). 

4.  With  such  a  .simple  law,  the  velocities  required 
for  classifying  finely-ground  minerals  into  a  series  of 
groups  determining  a  regular  reduction  scale  in 
volume  or  weight,  at  the  ratio  1  : 2,  can  easily  be 
taken  from  the  diagram  or  calculated,  and  the 
values  for  V  in  Table  (1)  are  tho.se  obtained  by 
taking  the  velocity  of  1  mm.  per  sec.  as  starting 
point. 

5.  The  curve  of  a  series  of  elutriation  tests  carried 
out  witli  Rand  ore  by  the  author  with  a  prinntive 
laboratory  equipment  at  his  disposal  coincides 
remarkably  well  with  the  curve  of  Richards'  series 
of  settling  tests,  confirnnng  the  correctness  of 
Rittinger's  assumption  that  the  terminal  velocity  of 
falling  grains  in  ffuids  is  equal  to  the  velocity  of  an 
upward  rising  current  sufficient  to  keep  the  particles 
in  suspension.  The  comparatively  small  deviations 
may  easily  be  accounted  for  by  tlie  different  shape 
and  nature  of  the  minerals  under  examination  in  the 
two  tests,  by  unequal  temperatures,  purity  of  the 
water  (in  the  elutriation  tests  mill  water  had  to  be 
used),  and  especially  by  the  dilficulty  of  eliminating 
the  personal  factor  in  guessing  under  the  microscope 
a  representative  average  diameter  from  a  few  par- 
ticles out  of  millions. 

(It  is  difficult  to  understand  why  the  last  two 
observations  of  Richards'  series  should  deviate  from 
the  law   for  any  other  reason  than  that  of  experi- 


mental errors  wdiich  at  such  slow  velocities  may 
easily  be  due  to  changes  of  temperature  affecting  the 
viscosity  of  the  Huid. ) 

6.  The  limit  of  accuracy  is  without  special  pre- 
cautions apparently  reached  at  a  velocity  of  about 
li-I.')  mm.  per  sec,  but  for  all  mining  purposes  this 
limit  is  alieady  far  beyoml  our  most  pretentious 
requirements.  " — H.  Sr.ADl.KR,  ISidletin,  Institution 
of  Minintj  and  Metallurnii,  May,  1913.     (A.  R.) 


Ztxc-DusT  Fkkdkr.  —  "The  solution  having 
settled  is  admitted  into  a  10  in.  standpipe  besi.le  the 
clarifying  vats,  over  which  is  placed  a  (i  in.  x  12  in. 
tube  mill,  tlirou<;li  which  the  zinc  dust  is  fed  auto- 
matically into  the  standpipe  by  means  of  a  magnet 
connected  with  the  tripping  bucket  at  the  zinc  press 
in  the  precipitation  room  below.     As  the  bucket  is 
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Zinc-Feeding  Device  at  Zombona  Mill. 

filled  with  discharge  from  the  press,  an  electrical 
connection  is  made  with  the  magnet  at  the  zinc  mill, 
and  it  in  turn  ojierates  the  automatic  feeder  which 
lets  tlie  required  amount  of  zinc  dust  enter  the  mill, 
where  it  is  mixed,  burnished  and  discharged  into  the 
standpipe.  This  arrangement  is  shown  in  figure." — 
H.  A.  anil  K.  T  .Sit.l, — Enr/ineerintj  and  Mining 
Journal,  AinW  12,  1913,  p.  74.j.     (H.  A.  W.) 


The  riNi>Ki;-P.j:p,iiY  Stajip  Mill.—"  In  an  effort 
to  improve  upon  current  stami)  mill  construction,  a 
type  of  stamp  has  been  developed  that  involves  such 
differences  from  the  usual  form  as  to  warrant, 
perhaps,  special  description.  It  is  the  outgrowth 
especially  of  the  experience  of  .J.  W.  Pinder,  and  the 
first  stamp  of  this  type  was  built  and  placed  in 
operation  in  Shasta  county,  California.  Details  as 
to  its  work  are  given  below,  following  a  general 
description  of  the  stamp  as  now  built. 

The  mortar  has  a  base  of  standard  thickness  and 
width,  is  circular,  with  the  screen  around  the 
circumference  and  equally  distant  from  the  stamp, 
the  fiont  upper  part  of  the  body  cast  with  the  base, 
the  back  upper  part  removable  ami  secured  by  toggle 
clamps  for  ea.sy  handling.  The  screen  is  in  two 
pieces,  rectangular  in  shape,  permitting  reversal 
when  worn  at  the  bottom,  and  held  by  rubber-lined 
steel  bands  secured  by  toggle  clamps.  Screen 
changing  is  easily  and  ijuickly  done,  and  the  entire 
mortar  can  be  opened  for  clianging  shoes  and  dies, 
and  for  cleaning  out.  The  feed  water  is  introduced, 
under  pressure,  at  six  points  around  tlie  bottom  of 
the  mortar,  in  order  lo  keep  the  material  loosened 
to  facilitate  the  rapid  settlement  of  free  gold  through 
the   mass.      When   (juicksilver  is  used,   it  will  he 
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protected  from  being  splashed  about  by  the  stamp 
and  lost. 

The  concrete  foundation  shown  is  reinforced,  and 
is  provided  with  a  tunnel  to  allow  access  to  the 
liiwer  ends  of  the  bolts.  Cast-iron  sole  plates  are 
used  under  the  battery  posts,  and  the  posts  are 
fastened  directly  to  the  foundation  by  two  heavy 
rods. 

Boss-head  and  shoes  are  proved  witli  holes  forming 
linally  a  central  channel  to  deliver  the  ore  to  the 
centre  of  the  die,  resulting  in  a  nuiximum  crushing 
capacity.  This  feature,  combined  with  the  long 
screen  and  increased  number  of  drops,  peimits  a 
heavy  duty,  as  has  been  proved  by  test. 

The  guide  shown  is  iron,  bored  to  fitthe  well 
finished  stem,  thus  reducing  vibration.  It  is  adjust- 
able for  alignment  with  the  stem  in  both  directions, 
has  no  nuts  or  threads  in  contact  with  it,  and  is 
split  so  that  the  stem  can  be  taken  out  by  slackening 
the  nuts  on  the  back  .side  of  the  girth  and  turning 
the  bolts  part  way  round. 

With  the  present  form  of  tappet,  held  on  to  the 
stem  by  friction,  the  practical  limit  in  the  number 
of  drops  per  minute  has  been  about  reached.  This 
is  due  partly  to  the  ditriculty  of  preventing  slipping 
of  the  tappet  and  partly  to  the  violence  of  the  blow 
struck  by  the  cam.  With  the  construction  em- 
ployed, a  broad,  shallow  thread  on  the  stem,  a 
sectional  tappet  provided  with  clamping  keys,  and 
a  simple,  practical  cushion  between  a  cast-steel 
wearing  plate  and  the  body  of  the  tappet,  this  limit 
has  been  greatly  e.xtended.  It  is  now  feasable  to 
make  as  many  as  l.SS  six-inch  drops  per  minute,  by 
proper  cam  design.  The  i|uestion  of  cam  design  for 
.any  reasonable  number  of  drops  is  a  simple  one,  no 
(liiiiculty  at  all  Iteing  found  with  the  above  number. 

With  this  mill  there  may  be  used  any  kind  of  cam 
desired,  the  standard,  the  noisele.ss,  or  the  high- 
speed, the  selection  depending  upon  the  results 
desired.  The  threaded  tappet  would  be  used  with 
all  styles,  the  cushion  feature  with  the  high-speed, 
and  with  the  standard  if  (piieter  operation  is  desired. 
The  advantages  of  the  threaded  tappet  are  found  in 
the  greater  ease  of  adjustment  ami  the  greater 
security  against  slippage.  Two  taper  keys  are  used, 
and,  as  the  frictional  element  has  been  removed, 
these  do  hot  require  to  be  set  up  with  anything  like 
the  same  degree  as  with  the  old-style  tappet. 
Adjustment  for  wear  consists  in  slackening  the  keys 
with  a  machinist's  hammer,  turning  the  tappet  on 
the  stem,  or  the  stem  in  the  tappet,  and  keying  up. 
No  sledging  is  required. 

In  general,  the  battery  frame  is  of  the  size  and 
constiuction  used  for  a  live-stamp  battery,  but  an 
improved  method  of  bracing  it  has  been  worked  out, 
leaving  it  free  from  the  influence  of  a  settling  ore 
bin.  Two  l,3o0  lb.  stamps  can  be  placed  in  a  frame 
having  the  posts  60  in.  apart. 

In  mills  large  enough  to  warrant  it,  it  is  proposed 
to  use  a  short  crane  having  a  span  of  about  S  ft.,  and 
available  for  handling  cam-shafts,  pulleys,  and  stamp 
parts.  It  is  the  intention  to  change  shoes  and  dies, 
and  other  stamp  parts,  from  the  floor  behind  the 
battery,  leaving  the  front  entirely  clear  for  jdates  or 
other  machinery.  For  this  purpose  the  feeders 
would  be  moved  back  and  part  of  the  upper  floor, 
which  is  left  loose,  removed. 

Advaiitdfjcs  of  this  Type. — The  advantages  of  this 
type  of  construction  are  :  — 

1.  The  feed  is.  at  all  times,  even  and  regular, 
being  distributed  instantly  under  every  part  of  the 
crushing  surface  of  the  shoe,  giving  the  greatest 
possible   duty   to   the  stamp  at  each  blow  and  in- 
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ereasiug    tlie    crushing   capacity    to   a    remarkable 
extent. 

2.  The  wear  of  shoes  and  dies  is  comparatively 
true  and  even. 

3.  There  are  no  flying  pieces  of  ore  to  cut  and 
break  the  screens.  This  is,  at  times,  a  serious 
detriment  to  the  standard  stamp,  where  ore  is  fed  to 
the  outside  of  the  die,  the  larger  pieces  struck,  but 
not  cruslied,  by  the  shoe,  fly  with  great  force  against 
the  screen. 

4.  The  feed  being  central  and  even,  there  is  no 
wrenchins;  strain  on  the  shank  of  the  stem  to  cau.se 
it  to  crystallize  and  break,  as  so  often  occurs  on 
back-fed  or  solid  stamps. 

5.  The  screen  lengt't  being  so  much  greater  than 
(m  the  standard  Ijattery,  also  greatly  incren.ses  the 
capacity  of  the  stamp  by  permitting  immediate 
discharge  of  the  pulp  as  fast  as  crushed,  avoiding 
unnecessary  sliming. 

(J.  The  injection  of  the  feed  water  into  the  bottom 
of  the  mortar,  as  described,  permits  the  collection  of 
the  free  gold  without  amalgamation.  The  forced 
injection  of  the  water  keeps  the  pulp  soft  and 
agitated,  and  prevents  packing,  while  the  liberated 
gold  will  immediately  go  to  the  bottom  without  the 
aid  of  i|uicksilver.  But  quicksilver  may  be  used  if 
desired,  ami  to  much  better  advantage  than  in  the 
standard  morlar  where  it  is  constantly  splashed 
about  from  under  the  stamp  and  much  of  it  lost. 
No  chuck-blocks  or  inside  plates  are  required. 

Kecognising  the  great  value  of  injecting  feed  water 
into  the  bottom  of  the  mortar  for  the  above  reason, 
many  ett'orts  have  been  made  from  time  to  time  by 
prominent  metallurgists  to  accomi)lish  this  object, 
i)ut  without  success.  The  failure  was  due  to  the 
comparatively  small  discharge  capacity  of  the 
standard  mortar,  and  the  limited  amount  of  water 
that  coulil  be  used  for  that  purpose  did  not  serve  to 
prevent  the  solid  packing  of  the  pulp  before  it  could 
l>e  discharged,  the  injection  of  so  small  a  quantity  of 
water  into  the  comparatively  large  l)ox  area  having 
but  little  ettect.  The  angular  form  of  the  mortar 
was  also  a  preventative,  the  packing,  beginning  to 
form  in  the  corners  and  between  the  dies,  .soon 
blocked  the  inlets. 

The  comparatively  small  size  and  weight  of  the 
Pinder-Berry  mortar  otters  a  great  advantage  in 
economy  of  hauling  and  transportation. 

A  Comparntive  Test. — The  following  is  the  com- 
parative result  of  a  test  run,  of  23  days,  of  the 
Finder-Berry  and  standard  stamp,  in  a  Shasta 
county  mill,  September,  1909. 

The  original  mill  was  provided  with  ten  stamps. 
After  preliminary  experiments,  Mr.  Finder  had  a 
mortar,  boss-head,  cam,  shoe,  and  die  cast  in  Red- 
ding. The  cam-shaft  was  long  enough  to  allow  the 
new  cam  to  be  put  on  the  overhanging  end  by  moving 
it  endwise  as  much  as  possible.  Five  stamps  and 
the  single  one  were  run  21  days  at  about  109  drops 
per  minute,  the  live  stamps  crushing  52  tons  per 
stamp  and  the  single  one  11  .5  to  12  tons.  For  two 
days  the  five  were  hung  up  and  the  single  run  at 
about  13S  drops,  crushing  162  tons.  The  ore  was 
measured  by  cars  and  was  hand  fed  to  the  single 
mill.  During  the  run  the  battery  water  was  fed  in 
at  the  usual  place  in  both  mills,  the  experiments 
with  the  water  entering  at  the  bottom  following 
later.  The  stem  w'as  not  threaded,  but  the  tappet 
was  held  by  set-screws  in  addition  to  the  usual  keys. 
A  cushion  was  used,  consisting  of  rubber  packing 
protected  by  boiler  plate  J  in.  thick.  Details  of  the 
run  follow  : — 


Pinder-Benj'.      ^Standa^d. 
Weight  of  stamp,  lb.  ...     1348000        1000000 

Drops  per  minute    ...  ...       138-.300  109-60O 

Horse-power  per  stamp         ...  2-6o0  1-750 

Ore  crusheil  i)er  stamp,   tons         I6'200  5"200 

Ore  crusheil  per  horse-power, 

tons     ..  ..  ...  .J  890  2-970 

Horse-power    per   ton   of  ore 

crushed  ...  ...  0-169  0-336 

Screen,  30  mesh  steel  wire,  drop  6  in.  ;  ore,  black 
slate  with  quartz  stringers. 

Actual  runtnng  time  :  Pinder-Berry,  22  days,  23 
hr.,  40  niin.;  standard,  20  days,  19  hr.,  35  rain.  The 
standard  was  hung  up  53  hr.  25  niin.  for  screens, 
tappets,  and  clean-outs.  The  Pinder-Berry  was 
hung  up  '211  min.  on  the  loth  day  for  dean-out,  and 
to  adjust  the  tappet  for  shoe  and  die  wear.  Since 
the  foregoing  test  the  mortar  and  stamp  details  have 
been  remodeled  and  greatly  improved. 

In  addition  to  the  greatly  increased  tonnage  of 
this  stamp,  the  important  saving  in  lost  time,  as 
compared  w  itli  the  standard,  on  account  of  slipping 
tappets,  breaking  screens  and  ste.ns,  may  be  placed 
at  15%,  and  in  cost  of  labour  and  attention  at  50% 
in  favour  of  the  Pinder-Berry.  — S.  L.  Berry, 
Mininrj  aiut  Scientific  Press,  May  17,  1913,  p.  739. 
(A   McA.  J.) 


Thk  Cru.shing-Surface  Dl\<iV.\'S\.—"  Synopsis. 
—  An  ertbrt  to  reduce  to  graphic  form  the  exposition 
of  the  energy  absorbed  in  reilucing  rock  from  one 
size  to  a  smaller  one.  The  diagram  is  based  on  Rit- 
tinger's  law,  which  is  believed  to  be  more  applicable 
to  the  problem  than  that  of  Kick.  The  diagram  pre- 
sents a  Gonvenienl  means  of  comparing  the  crushing 
eliiciences  of  various  machines,  a  system  which  will 
be  valuable  in  many  branches  of  metallurgy.  The 
conclu.sions  are  contrary  to  those  found  and  expressed 
hy  other  investigators. 

In  view  of  the  importance  of  crushing  efficiencies 
in  various  industritfs,  and  the  frequent  discussion 
taking  place  on  this  subject,  the  diagram  which  may 
be  called  the  crushing-surface  diagram  is  submitted 
as  a  means  of  comparison  and  study  of  crushing  con- 
ditions. The  scheme  was  discovered  during  the 
summer  of  lillO,  when  trying  to  understand  why  one 
tul)e  mill  did  not  do  the  work  ex|j  ■cled  of  it  on  the 
basis  of  what  another  was  doing  on  '  a  similar  ore 
just  as  hard.' 

Dktijram  Based  on  Bittinger's  Law-.— First  it  should 
he  stated  that  this  diagram  is  based  on  Rittinger's 
law,  which  is  interpreted  to  mean  that  the  work  done 
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Fig.   1. — Kick's  Law. 
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in  crushing  is  proportional  to  the  surface  exposed  by 
the  operation,  or  better  expressed  for   this  purpose, 
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the  work  done  on  a  given  mass  of  rock  is  proportional 
to  the  reciprocal  of  the  diaiiieter  of  the  final  product, 
assuiiiinf,'  that  all  the  mass  has  been  reduced  to  one 
exact  size,  wliich  is  only  theoretically  possible. 

Kick's  law  is  freipiently  referred  to  in  connection 
with  this  subject,  especially  since  the  publication  of 
H.  Stadler's  work,  and  is  thus  expressed  :  '  The 
energy  required  for  producing  analogous  changes  of 
configuration  of  geometrically  similar  bodies  of  equal 
technological  state  varies  as  the  volumes  or  weights 
of  these  bodies.'  This  law  does  not  apply  as  much 
to  crnshing  as  to  deformation  of  bodies  before 
rupture  takes  place. 

Kick's  Lair  Not  Applicable— in  Vig.  1  are  repre- 
sented two  particles  of  ore  'of  equal  technological 
state'  shown  as  cubes  between  the  faces  of  a  crush- 
ing or  testing  machine.  Assuming  the  theoretical 
mesh,  equivalent  to  the  reciprocal  of  the  diameter, 
and  using  concrete  values,  we  have  a  100  mesh  par- 
ticle with  eight  times  the  volume  of  the  200  mesh 
paiticle,  and  with  an  area  per  face  four  times  that  of 
the  ion  mesh  particle.  The  dimensions  are  as 2  to  1, 
and  the  bodies  being  similarly  deformed  within  the 
elastic  limit  without' fracture, 'the  energy  that  nuist 
be  applied  in  each  case  to  produce  this  deformation 
is  the  jiroduct  of  the  average  resisting  force  per 
square  inch,  the  same  in  both  cases,  into  the  area 
worked  against  and  into  the  distance  through  which 
this  average  force  works.  As  shown  in  the  ligure,  in 
this  particular  instance  the  energy  absorbed  is  pro- 
Iiortioual  to  volume  and  it  can  be  similarly  shown 
for  the  general  case.  On  the  giadual  release  cf  the 
external  press\ire  the  energy  absorbed  is  given  back 
to  the  machine  producing  the  deformation  and  the 
body  returns  to  its  original  shape.  It  should  be 
noted  that  the  body  has  been  deformed  only  by  a 
gradually  increasing  pressuie,  the  first  increment  of 
defornuition  not  requiring  so  much  pressure  as  the 
last.  In  case  the  body  has  been  deformed  beyond  its 
elastic  limit  either  the  whole  mass  of  particles  have 
been  reduced  to  the  molecular  state  by  the  freeing 
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Fig.  2. — Rittinger's  Law. 
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of  their  l)onds  with  adjacent  particles,  which  never 
happened,  or  fracture  takes  place  along  a  few  sur- 
faces by  the  breaking  down  of  some  of  the  weaker 
bonds,  and  the  new  particles  thus  formed  are  free  to 
resume  their  original  shape  in  sn  far  as  they  are  not 
held  between  the  machine  surfaces.  The  energy 
given  up  by  them  is  probably  used  in  some  sort  of 
lever  acti(m  in  making  fracture  planes.  So  the 
energy  absorbed  according  to  Kick's  law  does  not 
stay  in  the  particle  after  pressure  is  released  and 
therefore  this  law  does  not  goiern  to  any  great 
extent  the  amount  of  energy  absorbed  in  crushing. 


Eneniy  Proportional  to  Surface  Produced. — Refer- 
ence to  Fig.  2  will  explain  how  Rittinger's  law 
applies.  Supjiosing  that  it  were  possible  to  hold 
similar  cubes  between  the  two  ott'set  faces  as  shown, 
and  that  forces  were  ap|)lied  until  the  deformation 
shown  by  the  dotted  lines  was  obtained,  it  will  be 
seen  that  only  the  molecules  along  the  vertical  centre 
line  are  stressed  and  deformed,  the  mass  of  the  cube 
away  from  this  surface  receiving  pr.actically  no  pres- 
sure or  deformation.  The  energy  in  this  case 
required  to  produce  rupture  will  be  the  jiroduct  of 
the  average  resistance  to  shearing  per  square  inch  by 
the  area  along  which  rupture  takes  place,  and  by  the 
distance  the  liwo  ott'set  faces  move  together.  The 
average  resistance  to  shearing  is  a  variable  quantity, 
as  the  deformation  increases  up  to  rupture.  To  re- 
duce to  cubes,  this  amount  of  energy  must  be 
multiplied  by  three,  as  three  similar  fracture  planes 
must  be  made  to  produce  cubes.  And  it  will  not  be 
hard  to  see  that  the  distance  through  which  the  offset 
faces  must  move  in  either  case  must  be  the  same  and 
not  proportional  to  the  thickness  of  the  piece.  To 
break  tlie  molecular  bond  between  adjacent  particles 
would  require  the  same  movement  regardless  of  the 
thickness  of  the  piece. 

It  will  be  noted  that  if  eight  of  the  half-diameter 
c\ihes  be  sheared  to  produce  cubes  of  half  their  size, 
the  new  surface  presenteil  will  lie  double  that  formed 
when  the  single  large  cube  is  sheared  into  hal'f-size 
cubes,  and  also  that  the  energy  reiiuired  in  the  case 
of  the  smaller  cubes  is  double  that  required  in  the 
case  of  the  larger  cnbes.  This  should  demonstrate 
that  energy  a]qdied  to  crushing  is  proportional  to 
the  surface  produced.  <^ 

Surfore  Propoi/ional  to  lleciproral  of  Diameters. — 
In  this  scheme  we  start  from  an  infinite  mass,  say 
the  side  of  a  nuiuntain,  and  consider  that  particles 
are  sheared  oil' in  the  form  of  cubes,  each  particle 
having  new  surface  added  to  it  equal  to  that  exposed 
before  the  new  .^hearing  operation  was  started. 
This  eliminates  the  '  minus  one  '  part  of  the  equation 
given  in  Richards'  'Ore  Dressing'  on  the  subject. 
For  example,  if  we  cut  oft'  from  a  cubical  corner  of 
this  infinite  mass  100  slabs  1  in.  thick  and  100  in.  sq., 
and  then  cut  the  slabs  up  into  1  in.  cubes,  6,000,000 
sq.  in.  of  new  surface  is  produced.  If  instead,  '200 
I  in.  slalis  were  cut  from  the  same  corner  and  likewise 
cut  up  into  I  in.  cubes,  the  area  would  be  12,000,000 
sq.  in.,  just  double  the  surface  of  the  1  in.  cubes. 
This  shows  that  the  surface  produced  on  equal  masses 
of  rock  is  proportional  tj  the  reciprocal  of  the  dia- 
meters, as  can  be  proved  in  a  similar  manner  for  any 
sizes.  Also  the  surfaces  of  two  lots  of  the  same  sized 
particles  will  be  proportional  to  their  values,  and  if 
of  the  same  substances,  proportional  to  the  weights 
of  the  lots. 

Eiicrr/y  Ma;/  be  licprcscnled  bi/  an  Area. — From 
the  above  we  see  that  the  energy  absorbed  by  a  lot  of 
given  sized  particles  is  proportional  to  the  product 
of  their  surface  by  their  weight,  which  can  be  shown 
graphically  by  an  area.  And  if  we  have  a  series  of 
these  areas,  placed  side  by  side,  and  representing 
the  summation  of  the  energies  of  the  dift'erent  sizes 
produced  by  a  crushing  operation,  the  tutal  area  is  pro- 
portional to  the  energy  expended  on  the  rock.  And 
when  the  cumulative  weights  of  the  ditt'erent  sizes 
arc  plotted  consecutively,  as  in  Fig.  8,  the  area 
between  the  sizinganalysis  curve  and  tlie  zero  lines 
is  proportional  to  the  work  ex|)ended  on  the  rock  in 
breaking  it  down  from  the'infinite  mass.  And  then 
if  further  crushing  takes  ^lice  on  all  or  part  of  this 
rock  and  the  new  sizing  analysis  is  plotted,  the  area 
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between  tlie  two  curves  is  pio|iortional  to  the  further 
■work  done.     This  is  the  cnishingsurface  diasrani. 

For  roujih  work,  comparinc;  the  work  of  one  day 
with  tliat  of  another,  tlie  screen  analysis  may  he 
plotted,  mesh  against  the  peroentajjes  and  areas  com- 
pared, etc.  For  accurate  work,  such  as  the  ileter- 
mination  of  constants  for  ilitl'erent  rocks,  or  for  the 
comparison  of  the  etticiencies  of  iHH'ereiit  crushin" 
machines,  etc.,  the  actual  reciprocals  of  the  diameters 
should  he  plotted.  In  fact,  it  is  no  hard  matter  to 
locate  on  the  diagram  the  reciprocals  of  the  diameters 
for  the  screens  used  ;  or  hetter  still,  screen  manufac- 
turers could  be  sutticiently  induced  to  furnish  pads 
of  coordinate  paper,  on  which  are  drawn  these  lines 
corresponding  with  their  standard  sets  of  screens. 

Several  Cues  for  the  Diafpam. — Two  uses  are 
already  suggested  ;  the  first,  determination  of  crush- 
ing resistances  of  various  rocks,  and  .second,  the  de- 
termination of  crushing-machine  efficiency.  Only 
with  a  knowledge  of  the  fcunier,  can  comparisons  be 
made  of  the  operation  of  two  machines  at  dill'erent 
places.  And  I  believe  that  this  diagram  will  make 
necessary  some  revision  of  the  constants  for  the 
crushing  resistance  of  rocks.  -'All  tests  of  rocks  have 
been  made  on  single  pieces  and  the  crushing  strength 
determined  from  an  average  of  a  number  of  tests. 
Where  surface  has  been  determined  it  is  oidy  that  of 
the  larger  pieces  involved  in  the  fracture.  Xo  cal- 
culations based  on  the  surface  of  the  very  tine 
particles  have  been  made.  One  thing  which  will  be 
noticed  in  nearly  every  screen  analysis  that  is  plotted 
as  a  crushing-surface  diagram,  that  the  curve  is  of 
the  form  of  a  hyperbola,  indicating  a  strong  proba- 
bility of  the  presence  of  particles  of  1000  and  even 
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Fig.  3. — The  Crushing-Surface  Biagram. 

10,000  mesh.  Some  allowance  for  the  probable  area 
of  these  very  line  particles  umst  he  made,  and  when 
that  is  done  it  will  very  likely  he  found  that  there  is 
a  greater  area  in  the  minus  200  mesh  particles  than 
in  the  plus  200  mesh  material.  There  is  no  question 
but  that  the  surface  of  the  minus  200  mesh  particles 
must  be  considered  in  crusliing  calculations.  The 
neglect  of  this  surface,  which  usually  is  not  wanted, 
makes  any  reasonable  compari-son  impossible, 
between  crushing  operations  that  are  not  very  much 
alike.  The  agriculturists  in  the  study  of  soils  do  not 
hesitate  to  measure  and  discuss  particles  of  clay  as 
small  as  00002  in.  dia.,  and  so  I  see  no  reason 
why  milling  operators  should  avoid  these  sizes  and 
talk  of  colloids  as  soon  as  they  get  past  the  200  mesh 
line.  The  use  of  logarithmic  paper  can  be  invoked 
to  find  out  about  the  minus  200  mesh  jmrtieles  as  I 
may  show  later. 

Imjmrtant  I'sr  in  ihr  Cijanidc  Plant. — Other  uses  for 
this  diagram  should  be  in  the  cj-anide  plant,  where 
time  of  dissolution  depends  u])OU  surface  exposed, 
and  the  amount  of  surface  is  a  factor  in  liltering 
operations.  In  the  cement  industry,  surface  must 
play  an  important  part,  for  each  particle  of  stone  or 
sand  or  tine  material  must  be  coated  with  cement 


particles  before  a  good  hoiul  can  be  made.  The 
amount  of  ciunent  could  he  made  proportional  to  the 
area  of  the  diagram  for  the  material  used. 

In  coiu'entrating-mill  operations,  surface  is  fully  as 
important  in  the  concentrating  departnu-nt  as  in 
crushing  operations.  It  is  surface  that  limits  the 
tonnage  that  can  be  put  through  a  given  machine, 
only  a  certain  number  of  layers  of  particles  can  be 
treated  at  one  time  on  a  given  surface,  which  ex- 
plains the  sm.ill  capacity  of  line  concentrating 
machines.  Based  on  surface,  the  distribution  of 
feed  to  ditl'erent  machines  can  be  made  nujre  elll- 
ciently.  .-M.so  the  character  of  the  crushing  opera- 
tions can  be  moililieil  to  give  the  largest  reduction 
possible  with  the  minimum  production  of  useless  line 
surface. 

The  first  experiments  to  prove  some  of  the  facts  in 
^he  case  were  made  in  Salt  Lake  City,  in  1910,  when 
I  u.sed  a  small  gravity  stamp  of  22  lb  weight,  but 
the  foundation  was  not  satisfactory  and  other  condi- 
tions compelled  the  dropping  of  the  work  which  was 
only  taken  up  again  when  I  came  to  Purdue  Univer- 
sity a  year  ago.  Here  I  found  in  the  laboratory  for 
testing  materials,  a  hydraulic  testing  machine"  cap- 
able of  e.xerting  and  recording  pres.sures  up  to 
150,000  lb.  which  just  suited  this  class  of  work. 

Diagram  of  Testn  Made— The  two  diagrams.  Figs. 
4  and  5,  are  made  from  the  logsheets  of  this  test,  all 
records  of  crushing  pressures  being  plotted  directly 


200     240     260     520     550  400    440     480  ^ 
*7ov%«  Reciprocols  of  Dio-neiersdnches) 

Fig.  4. — Diagram  of  Tests  on  Testing  Machine. 

on  the  sheet  against  the  movement  of  the  faces  of 
the  machine.  The  triangular  curved  areas  are  the 
records  of  the  work  on  the  machine,  and  are  a  mea- 
surement of  energy.  Each  crushing  movement  wa.s 
continued  until  the  pressure  was  rapidly  going  up 
with  little  movement  of  the  faces,  then  the  pressure 
was  gradually  reduced  and  we  got  the  return  curve 
showing  that  some  energy  was  being  given  up  by  the 
rock.  The  machine  was  then  opened,  the  finer  size.? 
screened  out  and  the  coarse  returned  and  crushed 
again.  After  the  crushing  was  complete  as  far  as 
was  considered  advisable,  the  screen  analj'sis  was 
made  and  plotted  as  the  weights  were  determined. 
One  hundred  grams  was  used  in  each  case,  its 
original  screen  analysis  being  the  first  thing  plotted 
on  the  paper. 

Without  going  into  the  calculations  in  detail,  the 
energy  absorbed  in  the  case  of  Fig.  4  was  166  3  ft. -lb., 
while  in  the  case  of  Fig.  o,  the  energy  absorbed  was 
2<).i-6  ft.-lh.,  about  80%  nmre.  And  yet  the  area  of 
the  surface  under  200  mesh  was  greater  in  the  case 
of  the  former.  The  only  way  to  account  for  the 
energy  is  to  go  beyond  the  200  mesh  line,  aiul  doing 
this,  using  logarithmic  paper  and  assuming  that  the 
curve    continues    its    law    indclinilcly    among    the 
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smaller  particles,  I  find  that  out  to  5,000  mesh  for 
Fig.  4  the  energy  is  equal,  per  unit  area,  to  that  in 
Fig.  5,  out  to  11,000  uiesh.  Both  are  calculated  to 
have  one- half  of  1%  at  those  sizes. 


120     160     200     240     260     320     360 
Reciprocals  of  Diameters  (Incnes) 

Fig.  5.— Diagram  of  Tests  on  Testing  Machine. 

I  do  not  see  any  other  way  of  accounting  for  this 
energy,  but  it  is  so  revolutionary  as  to  make  a  ser- 
ious study  necessary  hefore  it  will  be  universally 
adopted.  "  It  ought  to  be  definitely  known  whether 
Rittinger's  or  Kick's  law,  or  either  of  tliem,  applies 
to  the  ciusliing  problem  in  mill  work,  and  if  I  have 
started  a  discussion  whicli  will  produce  this  result,  I 
shall  b"  .satislied." 

[Fig.  3  sliows  a  curve  much  more  like  the  well 
known  'frequency  curve"  than  a  hyperbola. — Editorial 
Committee.]— .-v.  0.  Gates,  Engineerivq  mid  Min 
imi  Journal,   May  -24,  1913,  p.   1039.     (H.  A.  W.) 

ELECTROLYTtC    MKTHODS    FOR    PREVENTING   THE 

Corrosion  OF  Metals.  —  "The  corrosion  of  metals 
can  be  lessened  or  jirevented  in  two  ways:  (1)  By 
connecting  the  metal  to  be  protected  to  a  more 
electro  positive  metal,  so  tliat  a  primary  cell  is  pro- 
duced ;  (2)  by  making  the  metal  to  lie  protected  the 
catliode  in  an  electrolytic  cell  supplied  by  an  ex- 
ternal electrical  pressure.  Various  types  of  primary 
cell  arrangements  that  could  be  employed  in  practice 
were  clas>.ilied.  The  ellicieiicy  of  the  cell  for  protec- 
tion will  depend  on  the  current  density  at  the 
cathode,  and  this  will  lie  controlled  by  the  resistance 
of  the  cell  and  the  eti'cctive  voltage.  The  importance 
of  overvoltage  in  determining  the  effective  voltage 
was  discu.ssed.  The  history  of  Sir  Humphry  Davy's 
application  of  zinc  and  iron  protection  for  the  pre- 
vention of  thi^  corrosion  of  the  copper  !!heathing  of 
ships,  and  subsequent  inventions  for  the  protection 
of  I'onilensers  and  pipes  were  detailed.  The  patents 
of  Harris  and  Anderson,  in  which  aluminium  alloys 
are  used  for  the  prevention  of  the  corrosion  of  con- 
denser tubes,  were  shown  to  be  primary  cell  methods. 
The  use  of  zinc  in  lioilers  involves  a  knowledge  of 
the  electrolytic  resistance  of  the  boiler  waters  and 
the  ell'ective  voltage  at  temperatuies  from  150°  C. — 
"200°  C,  concerning  which  there  is  great  need  of 
experimental  data.  The  amoixnt  of  zinc  used  in 
some  marine  boilers  is  as  great  as  from  400 — 600  lb. 
of  rolled  zinc  per  annum.  If  the  zinc  is  efficient  in 
producing  eleetiical  i-ui  rents  then  the  average  current 
may  be  from  17  to  'i.")  amperes.  It  is  obvious  that 
such  currents  would  be  obtained  much  more  econo- 
mically by  the  use  of  a  dynamo.  The  direct  use  of 
electrical  currents  has  been  the  basis  of  a  number  of 
patents.  Those  of  Mr.  Elliott  Cumberland  were 
especially  described.  Iron  anodes  are  placed  in  the 
water  of  the  boiler,  which  latter  is  made  the  cathode. 


A  low  voltage  of  supply  provided  by  a  small  motor- 
generator  is  used.  The  method  has  proved  effective 
not  only  in  preventing  corrosion,  but  also  in  remov- 
ing scale  from  the  heating  surface  and  preventing  itx 
formation.  Experiments  carried  out  at  the  Man- 
chester School  of  Technology  have  shown  that  the 
current  den.sities  necessary  to  protect  iron,  copper, 
and  other  metals  from  the  corrosion  of  fresh  and 
salt  water  are  of  low  value,  and  hence  in  the  case  of 
boilers  and  condensers  the  annual  cost  of  the  electri- 
cal energy  required  is  a  small  item.  The  chief  cost 
will  he  in  the  renewal  of  anodes.  Harris  and  Ander- 
son liave  also  applied  electrical  currents  for  the 
prevention  of  the  corrosion  of  condensers.  They  find 
that  a  condenser  with  a  cooling  surface  of  1,025 
sq.  ft.  requires  only  2  volts  and  2  amperes,  and  the 
special  anodes  used  by  them  cost  from  £3  5s.  per 
1,000  sq.  ft.  per  annum.  The  use  of  eleetiical  cur- 
rents may  also  be  applied  in  chemical  works  to 
prevent  the  corrosion  of  metallic  screens  and  vessels 
from  acid  liquids."— Prof.  W.  W.  Haldane  Gee, 
Journal  of  the  Society  of  Chemical  Industry,  May  31, 
1913,  p.  520.     (F.  \y.  \V.) 

Losses  in  Tin  Dressing. — "At  the  meeting  of 
the  A.ssociation  of  Cornish  Mining.  Mechanical,  and 
Metallurgical  Engineers,  held  on  April  5,  William 
Thomas  read  a  paper  discussing  the  lo.sses  incident 
in  the  dressing  of  Cornish  tin  ores.  After  reminding 
his  hearers  that  the  introduction  of  the  chemical 
assay  was  not  the  occasion  when  these  losses  were 
Hrst  disclo.sed,  but  that  the  assay  only  confirmed  in 
a  scientific  manner  a  matter  which  was  of  common 
knowledge,  he  proceeded  to  refer  to  the  disinclina- 
tiiin  of  nmst  mine  managers  to  investigate  the  causes 
and  remedies.  The  average  manager  in  the  old  days, 
and  even  now,  did  not  care  about  sampling  his  tail- 
ing. He  was  keener  on  mixing  it  with  tailing  from 
other  mines  as  soon  as  possible  and  so  sharing  his 
burden  with  his  neighbour,  by  discharging  them  into 
the  streams,  or  better  still,  by  sending  them  over  the 
cliff's.  However,  systematic  sampling  of  tailing  had 
been  introduced  at  some  mines  of  late  years. 

In  addition  to  sand  and  slime  losses  and  losses 
after  roasting,  there  were  other  losses  to  be  reckoned, 
which  in  mines  handling  complex  ores  were  consider- 
able. Some  of  these  losses  liad  been  substanliallj' 
reduced  of  late  years  For  example,  not  long  ago  it 
was  not  unusual  for  a  parcel  of  wolfram,  as  sold,  to 
carry  15%  to  20%  of  black  tin.  This  has  now  been 
reduced  generally  to  2%  or  3%.  Black  tin  as  sold  a 
few  years  ago  from  three  or  four  of  the  leading  mines 
carried  from  0%  to  9%  of  tungst.ic  acid,  and  such 
jiarcels  of  tin  were  heavily  penalized  by  the  smelters. 
Mr.  Thomas  quoted  correspondence  and  notes  relat- 
ing to  endeavonis  niade,  on  the  initiative  of  the  late 
professors  Le  Neve  Foster  and  Bauerman,  to  intro- 
duce the  Wetherill  magnetic  separator  into  Cornwall 
in  1898.  In  September  of  that  year,  the  lecturer 
called  on  East  Pool  and  other  mines  with  Alfred 
Martin,  of  Frankfurt,  who  then  represented  the 
AYelherill  patents  in  Europe.  The  efforts  were  un- 
availing as  far  as  Cornwall  was  concerned,  but  Mr. 
Thomas  exchanged  ideas  with  Lake  and  Carrie  in 
1899,  and  they,  with  Joseph  Richards  as  manager, 
erected  on  their  San  Finx  mines,  in  Sjiain,  the  first 
Wetherill  machines  applied  commercially  to  tin  and 
wolfram  ores.  Complete  success  was  obtained,  and 
the  San  Finx  example  was  promptly  followed  at  the 
Glitters  mines  in  east  Cornwall. 

If  all  sources  of  loss  were  taken  into  account  and 
due  allowance  made  for  inaccurate  weighing  of  the 
ore,  the  average  loss  of  tin  in  Cornish  mines  at  the 
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present  time  was  not  less  than  40%.  He  did  not 
know  a  Corniph  mine  where  the  loss  was  less  than 
30%.  He  knew  of  some  where  it  exceeded  40%,  and 
in  two  cases  he  had  investiijated  it  approached  60%. 

Mr.  Thomas  then  prnceedeil  to  indicate  lines  along 
which  inipro\ements  might  he  made  in  the  treatment 
of  tin  or<"s  in  Cornwall. 

(1).  By  avoiding  unnecessarily  fine  crnshing.  This 
involved  substituting  a  coarser  screen  in  the  .stamps, 
and  adopting  stage  crushing.  The  first  tube-mill 
ever  inserted  as  a  permanent  part  of  an  automatic 
plant  in  Cornwall  was  that  put  in  by  Mr.  Thomas  at 
King  Edward  mine  about  10  years  ago.  One  of  his 
successors  removed  it  :  but  at  South  Crofty,  East 
Pool,  and  several  other  mines  tube  mills  now  formed 
a  permanent  and  efficient  feature  in  the  plant.  The 
nse  of  tube-mills  at  this  stage  of  crushing  necessi- 
tated the  selection  of  a  suitable  concentrator  imme- 
diately below  the  stamps.  He  had  strong  reasons 
for  declining  to  favour  any  concentrator  below  the 
stamps  that  could  not  be  made  to  yield  one  finished 
product  at  the  outset,  that  is  to  saj-,  valueless  tail- 
ing. There  were  concentrators  in  plenty  on  the 
market  that,  on  most  Cornish  tins  ores  crushed 
through  a  10  to  15  mesh,  would  yield  a  considerable 
portion  of  coarse  tailing  runriir]g  under  5  lb.  It  was 
a  great  advantage  to  get  rid  of  this  at  once  No 
profit  could  be  made  out  of  it.  K  ground  to  slime, 
it  ran  to  waste  at  10  lb.  instead  of  5  lb.,  stealing  tin 
from  the  richer  portions  of  the  ores. 

H.  W.  Hntchin  proved  with  his  heavy  solutions 
that  certain  portions  of  the  matrix  carried  practi- 
cally no  tin.  This  entirely  confirmed  his  own  obser- 
vations on  lode-structure  in  general,  and  the 
distribution  of  tin  throughout  the  lodes.  As  a  rule, 
the  distribution  was  not  uniform.  Tin  was  confined, 
in  the  main,  to  leaders,  branches  or  parts  of  the  lodes, 
while  other  parts  were  practically  barren.  If  in  a 
granite  capel,  the  tin  was  not  in  the  quartz,  but  in 
the  altered  felspar.  It  was  essential  to  select  a  con- 
centrator that  should  discard  a  substantial  portion  of 
those  barren  grains,  in  as  large  a  size  as  possiVjle  ; 
thus  following  up,  automatically,  the  hand  selection 
begun  on  the  spalling  floors  or  the  picking  belts  ;  and 
for  precisely  the  same  reasons. 

It  was  notable  that,  following  the  lead  of  South 
Crofty,  several  other  mines  in  various  parts  of  the 
country  had  abandoned  the  20,  2.5,  and  30  mesh 
screens,  or  their  misleading  equivalents  in  the  form 
of  punched  grates,  in  favour  of  10,  12,  and  15  mesh 
screens.  In  every  instance,  satisfactory  results  had 
followed  the  change.  There  was  a  limit,  of  course, 
to  the  range  of  coarser  crushing,  and  in  the  author's 
opinion  the  limit  was  about  10  mesh. 

(2).  It  was  time  to  substitute  automatic  plant  for 
the  hand-treatment  of  roasted  ores.  Automatically- 
fed  machines,  whether  grinders  or  concentrators, 
would  handle  more  stufl' and  maintain  a  more  uniform 
.set  of  conditions.  Experiments  in  this  section  were 
enforced  at  King  Edward  mine  in  the  early  days, 
because  no  other  plant  existed.  They  were  entirely 
successful.  The  first  mine  to  select  such  a  plant  on 
commercial  lines  was  Stormsdown,  in  Devonshire,  by 
Ernest  Terrell,  followed  just  after  by  .Jo.siah  Paull, 
at  South  Crofty,  with  considerable  elaboration. 
Stage-crushing  formed  a  main  feature  in  that  plant. 

(3).  The  roasting  furnaces  in  use  in  Cornwall  were 
defective  for  complex  ores.  The  Brunton  furnace 
v/as  not  sufficiently  supplied  with  oxygen  when 
treating  such  ores  carrying  a  high  percentage  of  sul- 
phides. Those  in  charge  of  the  furnaces  did  not 
always  distinguish  between  temperature  and  com- 
bustion ;  and,  finding  something  going  wrong,  were 


apt  to  '  stoke  np,'  and  so  commit  a  folly  in  innocence. 
Another  serious  defect  in  the  Brunton  was  its  ineffi- 
cient stirring  gear.  Portions  of  the  charge  were 
never  in  actual  contact  with  the  heated  air.  It  was 
not  surprising  that  arsenic  stayed  in  the  charge  and 
gave  tnmble  to  the  smelter. 

Temjieratures  were,  as  a  rule,  raised  much  higher 
than  they  need  be  in  Brunton  furnaces  in  Cornwall, 
and  he  strongly  suspected  that  the  consequent  evils 
extended  farther  than  he  had  intimateil. 

(4).  Classification  at  the  outset  was  essential.  It 
seemed  late  in  the  day  to  refer  to  this  first  law  of 
ore-dressing.  It  had  become  fairly  general  in 
Cornish  mines,  but  a  few  still  maintained  the  old- 
fashioned  disregard  of  this  essential. 

(5).  An  investigation  of  the  burnt  leavings  ques- 
tion was  important.  In  this  matter  those  who  were 
attempting  to  work  out  a  connnercial  method  of 
chemical  extraction  had,  in  his  opinion,  excellent 
opportunities  for  a  start,  much  belter  opportunities 
than  the  raw  ore  attbrded." — Mininq  Magazine,  May 
1913,  p.  376.     (A.   R.) 

Influence  op  Sulphur  on  t^Asr  Iron.— ".-V 
series  of  test  bars  was  prepared  from  pure  materials 
nnd  was  examined  chemically,  physically,  ami 
tiietallographically.  The  results  show  that  :  (ri) 
With  Kiw  silicon  content  a  small  amount  of  sul[ihur 
causes  nearly  all  the  carbon  to  become  combined. 
With  high  silicon  content  the  effect  of  sulphur  in 
this  respect  is  much  le-s  marked,  (b)  There  appears 
to  be  a  critical  point,  which  varies  with  the  silicon 
content,  at  which  the  effect  of  sulphur  changes 
suddenly.  (<■)  The  addition  of  sulphur 'increases 
tenacity,  transverse  strength,  and  hardness.  This 
influence  is  due  partly  to  its  effect  on  the  condition 
of  the  carbon,  partly  to  its  modifying  the  dendritic 
character  of  the  silicious  irons.  (d)  Manganese 
neutralizes  the  infiiience  of  sulphur  on  the  condition 
of  the  carbon,  and,  if  in  excess,  eliminates  sulphur 
by  separation  as  manganese  sulphide.  Sulphur  is 
most  dangerous  in  irons  low  in  silicon  and  man- 
ganese. These  results  were  olitained  in  the  absence 
of  phosphorus,  and  probably  would  be  modified  in 
the  case  of  commercial  pig  iron.  Cast  iron  is 
ilesulphurized  either  by  the  addition  of  ferroman- 
ganese  or  by  Saniter's  process,  which  con.sists  in 
mixing  burnt  lime  and  calcium  chloride  with  the 
molten  charge,  thus  producing  calcium  sulphide. 
For  malleable  cast  iron,  if  the  Keaumur  process  is 
employed,  0-2  to  0-4%  of  sulphur  may  be  present, 
but  for  '  Blackheart '  (castings  0-05%  is  the  maximum 
permissible,  since  in  the  Reaumur  process  the  anneal- 
ing is  oxidizing,  and  the  stability  of  the  carbide  as 
regards  decomposition  into  iron  and  graphite  is  of 
little  importance,  while  the  production  of  '  Black- 
heart'  castings  depends  essentially  on  the  decora- 
position  of  iron  carbide.  As  sulphur  prevents  this 
decomposition,  it  is  therefore  harmful."— H.  I.  COE 
(Proc.  Brit,  fomuhy men's  As.ioc,  1911-1912,  78), 
Journal  of  the  Franklin  Institute,  clxxv,  May,  1913, 
No.5,  p. '534.     (J.  G.) 


Grinding  Pans  v.  Tube  Mills.—"  Experiments 
in  the  regrinding  of  sand  at  the  Homestake  mine, 
Siiuth  Dakota,  have  resulted  in  the  adoption  of  tube 
mills  in  preference  to  grinding  pans.  The  details  of 
the  practice  with  both  machines  are  given  by  Mes.srs. 
A.  J.  Clark  and  W.  J.  Sharwood,  in  Bulletin  No.  98, 
Inst.  Mill,  and  Met. 

The  regrinding  machinery  consists  of  seven  pans, 
each  5  ft.  in  dia.,  and  a  tube  mill  5  ft.  x  14  ft. 
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The  pans  are  a  moililioation  of  the  Wheeler  type, 
arranged  to  maintain  a  contmnous  discharKe  at  the 
periphery,  the  depth  of  discharge  heing  adjusted  by 
the  use  of  overflow  rings  of  varying  lieight,  wliieh 
are  readily  mounted  upon  tlie  permanent  lower  por- 
tion of  tli'e  sliell.  This  shell  extends  20  in.  above 
the  base-plate  and  determines  the  minimum  depth 
of  discharge. 

The  pulp  fed  to  the  pans  is  introduced  in  a  distri- 
buting hopper,  cast  about  the  central  shaft  and 
forming  part  of  the  muller  carriage.  This  hopper  is 
tapped  with  pieces  of  pipe,  throngli  which  the  pulp 
is  led  to  the  bottom  of  the  pan  and  di.scharged 
directly  in  the  path  of  the  mullers. 

The  total  weight  of  mo\ing  parts  when  the  pan  has 
been  equipped  with  new  mullers,  is  nearly  "2,'200  lb., 
to  which  total  the  mullers  contribute  860  lb.  The 
pans  operate  at  58  r.p.m.,  grind  a  triHe  less  than  20 
tons  per  day,  and  consume  8*4  h.p.   each. 

Meicury  is  fed  in  small  i|uantities  to  the  pans,  and 
the  pulp,  after  overllowing  the  pans,  passes  over 
amalgamating  plates,  one  plate,  4  ft.  6  in.  wide  and 
6  ft.  long,  being  provided  for  each  pan. 

These  plates  are  dressed  twice  daily,  and  the  amal- 
gam is  removed  on  alternate  days  ;  the  pan  is  cleaned 
up  when  new  dies  and  mullers  are  to  be  installed, 
usually  about  once  in  three  weeks. 

The  tube  mill,  driven  by  gearing  from  an  electric 
motor,  and  provided  with  a  scoop  feeder  is  lined  with 
sile.x'  block.s,  formerly  S  in.  and  now  5  in.  thick. 
Flint  pebbles  are  used  for  grinders,  experiments  with 
ore  having  jiroved  unsatisfactciry. 

The  pulp  fed  to  the  tube  mill  is  diluted  with  suffi- 
cient water  to  carry  it  freely  through  the  pipes  into 
which  the  concentrating  cones  discharge,  and  is 
delivered  into  a  dewatering  cone,  3  ft.  6  in.  x  70° 
slope,  which  is  mounted  above  the  feed  hopper  of 
the  tube  mill.  The  thickened  pulp  discharged  from 
this  cone  carries  fully  62%  solids,  but  it  is  interesting 
to  note  that  the  cone  remains  clear  of  any  a-:cumula- 
tion  of  sand,  a  rod  introduced  at  the  top  meeting 
with  no  resistance  until  it  encounters  the  bottom  of 
the  cone  immediately  above  the  bushing. 

As  this  adjustment  depends  entirely  upon  the  dis- 
charge area,  it  is  necessary  to  frequently  renew  the 
bushing,  and  at  this  point  the  life  of  a  bushing  is  not 
more  than  two  weeks. 

The  overflow  of  the  dewatering  cone  is  nearly  free 
from  solids,  containing  but  a  small  iiuantity  of  .sand, 
over  90%  of  which  will  pass  a  200  mesh  screen.  This 
is  led  aroun<l  the  tube  mill  and  unites  with  the 
ground  sand  at  the  discharge,  where  it  dilutes  the 
pulp  sufficiently  to  carry  it  over  an  amalgam  table, 
12  ft.  X  IS  ft.  of  silvered  copper. 

The  null  L'rinds  73  tons  per  day,  and  consumes  37 '5 
h.p.  when  driven  at  27  r.p.m. 

All  pulp  discharged  from  the  grinding  machines 
unites  with  the  main  stream  of  pulp  before  arriving 
at  the  second  battery  of  classifying  cones. 

The  pans  show  a  slightly  greater  recovery  of  amal- 
gam, but  the  excessive  wear  of  iron  more  than  off-sets 
all  other  considerations,  and  on  this  account  we  are 
preparing  to  install  the  tube  mills  for  all  future 
work  in  this  department. 

The  loss  of  mercury  at  this  plant  amounts  to 
0-061  oz.  per  ton  grouml  :  the  amalgam  retorts  about 
26%  and  has  a  gold  fineness  of  630. 

The  two  types  of  grinding  machines  have  been 
operated  on  similar  mal(^rial  with  a  view  to  deter- 
mining winch  is  the  Letter  suited  for  the  work,  and 
the  conclusion  arrived  at  is  in  favour  of  the  tube 
mill.  A  comparison  of  the  work  done  shows  the 
pan  to  be  more  economical  of  power,  but  we  consider, 


and  experiments  have  shown,  that  if  30%  to  40%  more 
sand  were  fed  to  the  tube  mill,  and  the  discharge 
elevated  and  returned  to  classification  system,  the 
tube  mill  would  be  at  least  equal  to  the  pan  in  this 
respect. 

The  daily  pei-formance  of  the  tube  mill  and  pans  is 
determinecl  by  timing  the  filling  of  a  5  gal.  bucket 
(2/3  cu.  ft.)  and  weighing  the  catch.  Wherever 
possible  the  tipple  is  used  for  diverting  the  flow  to 
the  sampler.'' — Mcvican  Mining  Journal,  INIay  1913, 
p.  230.     {A.  R.) 


Side  Tip  for  Conveyor  Belt.— "The  accom- 
panying sketches  show  a  very  simple  and  efl'ective 
side  tip  for  a  14  in.  conveyor  belt,  installed  for  filling 
the  ore-bins  of  a  30-head  mill.  Previously  a 
mechanical  distributor  was  nseil  to  deliver  the  ore  at 
various  points  in  the  bins  ;  this  had  the  advantage  of 
being  able  to  deliver  at  any  point  in  the  bin,  but  was 
very  severe  on  the  belt.  As  at  present  arranged  the 
ore  from  a  rock-breaker  is  delivered  by  the  belt  at 
three  points,  two  of  the  points  being  fitted  up  for 
.side  delivery,  as  in  the  sketches,  and  the  other  point 
is  over  the  end  pulley. 


\ 

^   1— !« 1- 

'1 1     ^A 

1                II 

i         ^                  [ 

M 

^. 


■-r — -r^a  -\'"" 


^ 


3> 


When  the  side  tip  is  in  operation  the  lever  A  is 
raised  and  held  at  an  angle  by  a  pin  at  C  ;  when  the 
lever  is  in  its  lowest  position  the  ore  on  the  belt  is 
carried  past  the  tip.  With  this  arrangement  the 
wear  and  tear  and  strain  on  the  belt  is  very  much 
less  than  with  the  usual  mechanical  distributor,  and 
it  is  inexpensive  to  install,  as  the  apparatus  is  merely 
a  rearrangement  of  one  set  of  three  troughing  pulleys, 
two  of  theiri  being  used  as  carriers  on  the  lever  A, 
and  the  third  one  as  a  guide  pulley  running  on  a 
vertical  spindle  as  shown  at  D." — W.  J.  NlcOL, 
Milling  and  Engineering  Jkvieir,  May  5,  1913,  p.  314. 
(H.  A.  W.) 


l'l,.\TI.\UM  AND  IT.S  PRICE  FlUCTU.VTION.— "  Pie- 

bably  no  metal  has  experienced  nuu-e  fluctuation  in 
value  than  has  platinum.  In  1874Jt  was  worth  §6  or 
S7  per  oz.  In  1898  it  had  increased  to  between  §10 
and  .$20.  In  1907  its  price  averaged  $3.").  Though  it 
fell  to  less  than  .S30  in  1908,  probably  through  lack 
of  commercial  demand,  it  has  risen  steadily  since 
then  and  has  now  reached  the  highest  point  in  its 
history,  being  quoted  at  •*;46  per  oz.  ;  .?.')0  per  oz.  is 
the  present-day  value  of  iridio-iilatinnm  suitable  for 
jewellery  making.  The  limited  distribution  and  the 
steady  increase  in  its  demand  during  a  long  term  of 
years  give  every  assurance  that  its  value  will  not 
depreciate. 


Aujr.  1913 


Notkes  and  Abstracts:  Metallurgy. 


The  siileiiiliil  cliiirac-ter  uf  iilatimim  may  best  lie 
expresseil  by  those  laie  physical  qualities  whioh  not 
only  siirpiss  the  properties  of  all  other  coniiiieicial 
metals,  but  plaoe  it  regally  in  a  class  by  itself.  First, 
it  lias  a  j;reater  specilie  giavity  than  any  other 
known  substance,  excepting  only  iriiliuni  and 
o«niinni,  with  which  it  is  always  fonml,  and  "o  which 
it  has  the  slroriges:,  mineralogical  alliance.  Secondly, 
its  inelting  point  is  far  higher  than  that  of  any  metal 
known  in  the  histoiy  of  maniifaclnring  (most  melals 
volatilize  at  thetemperatnre  in  wliich  platinum  starts 
to  melt).  Thirdly,  it  has  a  remarkably  low  co-ctlicient 
of  expansion  Fourthly,  no  acid  but  aqua  regia  can 
attack  it.  Unlike  all  other  metals  which  are  used 
in  the  arts,  it  remains  ab.solutely  impervious  to  the 
coirosive  actimi  of  oxygen  or  any  other  gas.  Its  un- 
tarnishabie  brilliancy  delies  the  elem"nis. 

When  it  is  combined  with  its  natu.'al  alloy, 
iridium,  it  poss  sses  a  hardness  that  ap|>roaclies  the 
absolute.  The  greatest  evidence  of  its  superlative 
worth  is  that  the  nations,  seeking  a  medium  that 
would  maintain  its  charac^lei  forever,  chose  idalinnm 
from  which  to  make  the  standards  of  the  weights 
and  measures  of  (he  civilized  world.  Platinum  of 
standard  hanlness  weigh-*  58o%  more  than  14-carat 
gold.  And  while  the  gold  costs  but  64c.  per  penny- 
weight, the  platinum  h.is  a  value  of  .*i.."i().  .Asa 
concrete  illustration  ot  the  ditlereni-c  in  \alucs  of  the 
two  metals,  a  gold  jewel  weighing  lOdwt.  would  be 
worth  .$6.40.  If  duplicaleil  in  platinum  it  would 
require  15  dwt., -20  gr.,  and  would  have  a  value  of 
SS9..5S. 

The  cost  of  woi  king  platinum  is  far  greater  than 
that  of  working  gold.  However,  the  pio])ortion  of 
cost  in  leKtion  to  the  value  of  the  metal  is  so  much 
less  that  the  liMished  jewel  will  p^issess  a  far  greater 
per-entage  of  metal  value  than  if  made  in  gold." — 
Milling  am/  Kiir/hierriiif/  W'rirld,  May  17,  1913, 
p.  941.     (A.  i;  )■    ■ 


Zinc  Dust  I'ltKcipnATiox.  —  "  The  continued  and 
increasing  use  of  zinc  dust  as  a  precipitant  for  gold 
solutions  in  the  cyanide  in<lustry  is  gradually  ex- 
tending our  practical  knowledge  of  the  operation, 
even  though  all  the  chemistry  involved  miy  not  be 
definitely  knovn  As  in  the  development  of  any 
novel  process  the  original  advocates  of  zinc  dust 
precipitation  hedged  the  method  about  with  certnin 
precautions  and  restrictions  which  were  dictated  1)3' 
tlmir  best  judgment  ami  reason.  Rut  likewise,  as  in 
the  further  appliiMtlon  of  such  novel  processes,  the 
actual  ii.se  of  zinc  dust  in  the  hands  of  various 
m^i.illurgists  ami  under  a  variety  of  conditions  has 
gradually  altered  the  original  practice  Step  by 
step  some  of  the  negative  pi^ecatitions  Iiave  lieen  <lis- 
regardeil  with  apparent  ioipunity,  while  at  the  same 
titu'?  the  original  posit i\-e  instructions  have  been 
altered  with  cjinsequent  improvement.  Thus,  both 
by  jiccident  and  design,  fallacies  have  been  exposed 
and  our  practical  knowledge  increased. 

I'  will  be  rpcalle  I  that  one  of  the  points  strongly 
emphasized  in  the  e  irly  liicialure  on  zinc  dust  pre- 
cipitation was  the  necessity  of  preventing  oxidation 
of  the  dust  prior  to  its  mixture  with  tlip  gold 
solution.  The  idea  was  strongly  held  that  elhcient 
precipitation  would  occur  only  when  the  dust  par- 
ticles were  fresh  and  uncontaminated  by  oxidation 
products.  In  fact,  small  tube  mills  were  used  to 
brighten  the  zinc  just  before  using  and  successive 
charges  of  dust  were  I'onstantly  undergoing  this 
treatment  in  order  that  fresh  material  might  be 
available  for  precipitation. 


This  feature  was  embodied  in  patents  granted  to 
one  metallurgist,  who  proposed  to  use  a  tube  mill  or 
other  grinding  apparatus  in  the  precipitali(ui  circuit 
so  that  the  mixture  of  dust  ami  solution  slnuild  pass 
through  it.  This  procedure  was  adopted  because 
such  precipitants  as  zinc  dust  'are  rendered  less 
etiicient  ami  active  by  reason  of  the  presence  of  a 
deterrent  coating  upon  the  surfaces  of  the  particles 
thereof,  caused  in  part  at  least  by  their  well-known 
property  of  oxidation.'  The  mechanical  removal  of 
the  c  lating  of  oxide  by  abrasion  was  reganled  as 
essential  to  cHicient  precipitation,  because  idherwise 
it  must  be  lemoveil  by  solution  before  good  contact 
could  be  obtained. 

It  has  come  about,  however,  in  at  least  one  instance 
that  the  protection  of  zinc  dust  against  oxidation  by 
exposure  to  air  is  wholly  disregarded.  At  the 
Homcstake  slime  plant  where  zinc  dust  precipitation 
was  first  installed  on  a  large  .scale  the  dust  is  expo.sed 
to  air  in  shallow  )ians  for  periods  ranging  from 
several  days  to  a  week  or  more.  No  provision  is 
made  for  subsequently  grimling  the  dust  to  remove 
any  coating  of  oxide  that  may  have  torined,  and  it  is 
fed  dry  to  the  gold  solution  and  pumped  to  the 
press.  Nor  have  any  ill  ell'eitts  followed  tliis  dis- 
regard of  a  generally  acccpteil  precaution,  all  of 
which  suggests  the  probable  fallacy  of  the  original 
iilea. 
'  Another  feature  of  zinc  dust  precipitation,  which 
was  early  adopted  and  later  abandoned,  was  the 
practice  of  fiu'ming  an  emulsion  of  dust  and  solution 
which  was  then  added  to  the  noiin  body  tif  the  latter 
ami  pumped  to  the  piesses.  The  method  usually 
adopted  for  forming  the  emulsion  was  to  mix  zinc 
dustw'iiha  small  stieam  of  barien  solution  in  an 
inverted  cone  and  to  agitate  the  mixture  by  a  jet  of 
air.  The  emulsi(ni  overflowed  fnjm  the  cone  and 
joined  the  g(dd  .solution  (m  its  way  to  the  press.  An 
investigation  into  this  method  of  precipitation  maile 
some  lime  ago  by  Mr.  A.  J.  t'larU,  metallurgist  for 
the  Homestake  Corn])any,  leil  to  the  condeMinatiim 
of  air  agitation  in  connecti(m  with  gold  solutions 
prior  to  precipitation  The  reaction  of  the  carbon 
dioxide  of  the  air  with  the  lime  dissolved  in  the 
solutiim,  forme<l  calcium  carbonate  w  liich  was  found 
to  exercise  a  gemiine  deterrent  ell'ect  on  precipitation 
by  coating  the  zinc  particles  ami  preventing  contact 
with  the  solution.  t)n  tin-  remrival  of  the  air- 
agitated  mixing  cones  an  I  the  substitution  <jf  dry 
feeding  direct  to  the  precipitation  line  the  troubles 
due  to  lime  coating  disappeared 

The  ill  effects  of  calcium  carbonate  as  first  deter- 
mineil  at  the  Homestake  are  now  generally  recogidzed 
and  the  emulsifying  cone  with  its  air  agitation  is  no 
longer  in  general  use.  The  oiigiTial  theory  seems  to 
be  well  founded  and  has  not  been  changed.  On  the 
other  han<l,  the  exposure  of  zinc  dust  to  tb"  air 
before  using  is  not  yet  generally  practised,  but  it 
may  be  only  a  short  lime  until  the  old  ojiinion  on 
this  point  may  be  broadly  regarded  as  a  fallacy." — 
Metatlurqivnl  and  ChmiinU  Jiif/hieerinj,  Vol.  xi. 
No.  e,  June,  1913,  p.  3tl4      (J.  A.  W.) 


I'RtX'llMT.XTlOX  OF  CVANIDK  S()I,UTION'S.  -"  i  n 
the  method  of  precipitating  cyanide  solutions  by 
means  of  zinc  ciirst,  Mr  (Iliarles  \V.  Merrill,  of 
Herkeley,  Cal.,  has  discovered  that  it  is  desirable  to 
maintain  reilueiiig  conditions  not  only  to  the 
entrance  of  the  press,  but  also  tluougliont  the  pre- 
cipitation an<l  KltralioM  in  the  press  (Jwin;;  to  the 
f.-ict  that' some  solutions  filter  freely,  and  that  in 
some  cases  the  supply  of  sfdution  to  the  lilter  is 
insuHicient  to  keep  the  press  entirely  full,  the  upper 


98 


The  Journal  of  Tht  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       Aug.  1918" 


portion  of  the  press  is  apt  to  contain  air  or  other 
oxidiziiiH  gases.  Tlie  effect  of  this  air  is  to  oxiilize 
tlie  mixture  or  the  solid  component,  and  thus 
decrease  the  efticiency  of  precipitation  and  the  cost 
of  the  precipitant. 

In  presses  wliich  discharge  their  filtrate  from  the 
bottom,  it  is  not  always  possible  to  maintain  reduc- 
ing condiiions  in  the  press,  and  Mr.  Merrill  proposes 
to  ailopt  a  discharge  at  or  near  the  top  of  the  press, 
so  that  the  filter  will  always  be  full  of  the  mixture, 
and  thereby  avoid  the  accnnnilation  of  air  in  the 
press.  Any  filter  or  press  from  wliicl]  the  atmosphere 
is  completely  excluded  and  which  is  capable  of  being 
maintained  full  of  the  mixture  during  the  operation 
of  tiltrati"n,  may  be  used  in  connection  with  this 
process.  (1,06.3,567.  June  3,  1013."— C.  \V.  MERRILL, 
Mefnlliiniiral  and  Chemical  Eiigineeriiig,  Vol.  xi, 
No.  7,  July,  1913,  p.  414.     (J.  A.'  W.) 

MINING. 

The  Miners' Phthisis  Prevention  Committee 
(Interim  Report  to  the  Minister  of  Mines). — "It  is 
now  propoed  to  submit,  for  your  information,  a  brief 
account  of  the  itivestigatioris  which  the  Committee 
has  carried  out,  together  with  a  sunimai'y  of  such 
information  gained  as  seems  to  have  a  bearing  on 
mitrers'  phthisis. 

Mramtixmeiit  of  Dust  in,  .^m'.  -  The  first  point  to 
which  attention  was  devoted  was  the  measurement 
of  the  amount  of  dust  in  mine  air.  Investigation 
has  shown  that  the  ilust  founil  irr  a  mirrer's  luirgs  is 
exceeiliirgly  small  in  size.  The  nrajorily  of  tlie 
particles  of  it  are  1  nricron  (dOOl  mm.)  or  less  in 
diameter,  only  an  oilil  grain  or  two  being  as  large  as 
10  mici-ons.  Corrseipiently  ii;  appeared  of  first  im- 
portance that  all  the  tine  dust  shonlil  be  caught  and 
measured,  whereas  the  estimation  of  the  coarse  dust 
was  of  little  irrteiest,  aird  the  latter  was  therefore 
elinrirratcd  irr  these  experimerrts.  The  earlier  methods 
employed  for  collectirrg  and  estimating  dust  were 
itot  siiHii'ierrtly  accurate,  and  the  comrrrittee,  after 
consiilerable  experirnerrtal  work,  has  evrdved  an 
apparrrtus  which  collects  the  whole  of  the  hue  dust, 
but  rejei'ts  the  coarser  particles,  iramely.  those  of  60 
microrrs  arrd  upwards  in  diameter.  l)n  the  whole,  it 
irray  be  sJiiil  that  whilst  an  a|)paratus  has  been 
evolved  which  is  (|nile  sati-factory  fi.r  experimerrtal 

]iui(iosHs,  the  CO littce  feels  tirat  there  is  si  ill  roorrr 

for  some  sirrrple  rrnil  corrveiricrrt  ajiparalns  which 
could  be  used  regularly  oir  irrirres  to  ascertain  the 
anrouirt  of  ilnst  irr  the  air  at  various  points. 

AiimiDit  of  Dust  in  Air. — All  the  measurements  of 
the  coirrmittee  deal  with  mirrcral  dust.  No  attempts 
hav(>  beetr  mnde  to  estimate  the  atrtount  (if  orgairic 
dust  in  air.  In  this  reprrrt,  all  quantities  are  given 
in  niilligrariis  per  cubic  metre. 

(a)  Drives. — When  drilling  irr  drives  wirh  machine 
drills,  wirhout  water,  certain  rrre.isuretrreirts  in  1903 
on  the  Witwatersiand  showed  as  much  as  307  nrgnr. 
The  average  of  nine  rireasurements  in  1910  showed 
170  irrttm.  (rangirrg  frorrr  61  mgirt.  to  .IXO  mgrn.). 
Ex|ieiirrrciits  in  ('ortrish  mines  showed  air  average  of 
460  rrrgrrr.*  It  is,  however,  probable  that  all  the 
above  ligrrr-es  are  vitiated  by  the  fact  that  iro  pr-e- 
cauliorr  was  takerr  to  preverrt  the  larger  particles 
from  1,'eltirrg  into  the  lilter  lube.  All  the  following 
deterrrrirralions  refer  to  Hne  dust  otrly.  In  1912.  at 
the  Jrirrrpcrs  D>ep  nriire,  coirrparative  experimerrts 
were  made  wherr  dry  drilling  was  lieirrg  car rieii  <ui, 
the  sides  of  the  drive  being  also  dry,  when  arr  average 
of  nine  estimations  showed  59  mgni.  of  Hne  dust. 


^See  Transactions  of  Institution  of  Jlir 


;•  and  Metallurgy,  1904. 


Another  nine  estimations,  when  drillirrg  wet,  and 
with  the  sides  of  the  drive  wet,  gave  13  mgnr.  Four 
other  series  of  experirrreirts  (made  chieHy  at  the  City 
Deep  mine  in  1912),  whire  water  was  used,  showed 
averages  of  from  4  lugin.  to  8  nigra,  of  dust  in  the 
air. 

The  committee  is  ipiite  satisfied  that  dust  catchers 
are  of  little  value  in  diilliirg  ;  and  that  the  only  way 
to  keep  the  atmosphei'e  reasonably  clear  of  floating 
dust  is  to  prevent  its  formation  by  the  abundani  use 
of  water  delivered  intu  the  boles  whilst  beirrg  drilled. 

Immediately  after  blasting  in  a  drive  a  sample 
taken  200  ft  from  the  face  gave  151  mgrn.;  aird  an 
experiment,  w  here  two  spr'ays  were  installed,  showed 
that  the  air  contained  91  mgm.  of  dust  after  passing 
the  spraj's  ;  in  one  hour  after  blasting  the  anrount 
had  become  reduced  to  8  mgrn.,  and  in  two  hours  to 
2  mgirr.  In  another-  experiment,  where  a  watei -blast 
was  used,  two  estirrrations,  30  minutes  after  blasting, 
gave  8  n;grrr.  and  16  mgm.  of  dust  in  the  air,  lespec- 
lively;  one  hour  after  blastirrg  6  mgm.  were  found. 
These  experinrenls  show  that,  although  with  a  free 
use  of  water  much  the  greater  proportion  of  the  dust 
is  (juickly  laiil,  a  certain  anrount  remains  in  suspen- 
sion in  the  air  for  a  loirger  period. 

(b)  SIfiries. — The  average  amount  of  dust  irr  stopes, 
whilst  drilling  was  proceeding,  varied  from  4  mgnr. 
to  6  mgrn.  No  rrreasurenreirts  have  yet  heeir  made 
with  regaril  to  thedust  in  stopes  after  blastirrg. 

(c)  lSh',velliii(). — An  experimeirt  was  rrrade  in  an 
engiire  chamber  which  was  being  cnt  underground, 
with  a  view  to  testirrg  the  effect  of  shovelliirg  roek 
dry,  as  compared  wilib  shovelling  it  wet.  When 
sliovelling  tire  rock  dry,  six  measnrenrerrts  showed 
that  there  was  arr  average  of  IS  rrrgrrr.  ot  dust  in  the 
air;  wherr  sbovellirrg  the  rock  wet,  three  measure- 
ments each  showed  2  mgm.  of  ilust.  It  wonld  seem, 
therefore,  that  the  proper  wetting  of  lock,  before 
aird  during  shovelling,  is  an  efficient  means  of  pre- 
verrtirrg  the  dissemination  of  dust  by  such  o[ierations. 

(d)  llitvrn  Air-inii/s  and  Upmsts. — An  irrterest- 
ing  series  of  ex])eririients  was  nrade  at  the  Aurora 
Wtst  mine,  where  the  curient  of  air  passes  down- 
wards through  a  series  of  stopes  to  the  lOlli  h  vel, 
which  serves  as  the  return  air-way.  Two  measure- 
ments of  the  dust  in  the  return  air-way,  in  the 
morrrinrr,  gave  1  3  mgm  andr2tngm.  In  the  air-way 
a  water-blast,  two  sprays,  ainl  a  water-door — that 
is,  adoor  with  cojrrs*'  wire  gauze  thoronglrly  wetted — 
were  placed  to  see  what  amount  of  the  dust  mnde  in 
blasting  could  be  laid  by  tlr(^se  devices.  Nriinerous 
measurements  were  made,  of  which  the  following 
may  be  consiilered  typical.  Before  the  air  reached 
the  devices,  iinmeiliately  after  blasting,  the  liust, 
taken  over  a  ]ierioil  of  twerrly-frve  minutes,  proved 
to  be  280  mgm.*  The  air  which  passed  the  spraying 
devices,  taken  over  three  con.secutive  irrrerva's  of 
fi'teeir  minutes  each,  contairred  80  mgrrr.,  40  mgm., 
ami  36  mgnr.  of  dust,  respectively.  Another  series 
of  experiments  was  made  to  see  hov,'  quickly  the  dust 
abated  by  settling  after  passing  through  the  dust- 
laying  devices.  In  the  lirst  live  minutes,  there  were 
164  mgrrr.  of  dust  in  the  air,  in  the  second  five 
minutes  84  mgnr.  ;  aird  then  in  four  consecutive 
intervals  of  lifieen  minutes  each,  the  follov\ing 
amounts  were  obtained:  24  irrgm.,  17  mgm.,  11  mgm. 
and  13  mgm. 

The  results  obtained  in  these  experiments  are 
instruciive.  In  the  lirst  place,  they  show  how  large 
an  amount  of  dust  may  be  present  in  mine  air  after 
general  blasting.     It  may  be  that  the  amount  was 

"On  two  other  occasions,  under  these  circuinstancea,  th«  dust 
was  returned  at  540  ni^ni.  and  425  ntffni.,  respectively. 
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larger  than  is  usual  in  other  mines,  which  might 
have  been  due,  in  part,  to  the  fact  that  the  current 
passed  downwards  through  the  slopes.  Secondly, 
the  e.xperimeuts  show  that  water-blasts,  sprays  ami 
other  devices,  are  powerless  to  eliminate  entirely  the 
dust  from  the  air  immediately  after  blasting.  The 
most  important  inference  is,  that  the  currents  of  air 
in  a  mine,  and  the  sequence  of  blasting,  should  be  so 
arranged  that  men  need  not  travel  in — much  less 
remain  in — a  return  air-way,  after  blasting  has  taken 
place. 

An  experiment  made  in  1912  at  the  Village  Deep 
mine,  near  the  exhaust  fan  by  which  the  whole  air 
circulating  in  the  mine  is  drawn  upwards,  gave  the 
following  results  : — 


Fan  stopped  part  of  time. 
Smoke  appeared  at  3.35  p.m. 


Time. 

Milligram^. 

2       p.m. 

3-5 

2.40  p.m. 

10     I 

3. 15  p.m. 

9.0    (; 

4.40  p.m. 

12-5 

5 "45  p.m. 

9  0 

()-40  p.m. 

5-5 

8.45  p.m. 

3  0 

The  efl'ect  of  blasting  on  the  amount  of  dust  in  the 
air  is  heie  clearly  seen  ;  but  the  amount  of  dust  is 
very  much  less  than  in  the  case  of  the  Aurora  West 
return  air-way. 

The  amount  of  dust  in  the  upciist  air  of  the 
Simmer  Deep  mine  was  measured  by  Mr.  McArthur 
Johnston  at  the  top  of  the  shaft,  both  before  general 
spraying  w'as  installed  underground  and  afterwards. 
The  results  are  interesting  : — 


Sept..  1911 

.4pril,  1912 

Sept.,  1912 

Without 

With 

With 

Time. 

Spi-;ly.<. 

•^praya,  & 

Sprays,  & 

Milligram 

Wetting. 

Wetting. 

Total 

Milligram 

Milligram 

Dust. 

Totaliiust 

Total  dust 

Miner.al. 

Mineral. 

Mineral. 

9  a.m.  to  10  a.m. 

280  0 

32  0 

3  3 

11.311a.m.  to  12.30  p.m. 

1300 

21  0 

0-2 

2  p.m.  to  3  p.m. 

80  0 

39  0 

21 

4. 15  p.  ra.  to  5. 1 5  p.  m.  . . . 

100  0 

140 

171 

It  will  be  seen  that  the  introluction  of  sprays  in 
the  underground  workings  had  a  marked  etl'ect  on 
the  amount  of  dust  in  the  air  which  bad  circulated 
through  the  mine. 

More  recent  experiments  in  the  upcast  air  of  mines, 
at  times  other  than  immediately  after  Ijlasting,  show 
very  small  quantities.  Thus,  at  the  City  Deep,  the 
average  of  13  experiments  wiis  16  mgm.  At  the 
Brakpan  Mines,  the  average  was  15  mgm. 

(e)  General. — The  amount  of  fine  dust  in  the  air 
of  Johannesburg,  as  ascerlaine.l  from  18  measure- 
ments taken  in  the  streets  during  April  and  May, 
1912,  ranged  from  2  mgm.  to  16-5  mgm.  of  mineral 
dust.  If  these  measurements  had  been  taken  in  the 
same  manner  as  in  foreign  cities,  namely,  total  dust, 
the  results  would  have  been  much  higher.  The 
avera;;e  amount  of  dust  (total),  present  in  the  streets 
of  I'aii.s,  is  quoted  at  75  miltmi.,  or,  after  eight  days 
of  dry  weather,  23  niL'm.  This  is  reduced  to  6  mgm. 
after  heavy  rain.  Hesse*  states  that  in  an  iron 
foundry  there  are  piesent  from  72  mgm.  to  100  mgm. 
of  mineral  dnst,  and  in  an  iron  mine  about  14  mgm. 
(These  estimations  are,  presumably,  total  dust.) 

Thus  it  will  be  seen  that  the  amount  of  dust 
present  generally  in  the  air  of  a  \VitNvatersran<l  mine 
may,  eventuallv,  be  reduced  so  as  to  compare  favour- 
ably with  that  in  the  air  of  a  city,  or  in  factories,  or 

*See  Dr.  Soper'a  *  Air  and  VenliLition  of  Subways,'  p.  301. 


in  other  kinds  of  mines.  Of  cour.se,  at  particular 
points  in  a  mine,  and  at  certain  times,  the  amount 
of  dust  may  be  excessive,  but  except  immciliately 
after  blasting  these  local  accumulations  of  du.st  in  air 
can  be  prevented  by  the  free  use  of  water.  The 
amount  of  dust  is  not  necessarily  a  comparative 
measure  of  the  danger  to  health  which  may  exist,  as 
the  character  of  the  dust  is  also  important. 

Numerous  experimeiMs  were  made  to  test  whetlier 
a  solution  of  molasses  in  water  was  superior  to  water 
for  laying  dust  in  mines.  The  result  showed  that 
water  was,  on  the  whole,  superior  for  laying  dust  in 
mine  workings  by  spraying,  thougb  j)roliably  once 
the  dust  is  caught  and  coats  the  sides  of  the  work- 
ings, the  molassine  solution,  since  it  does  not  dry 
out,  holds  the  dust  more  persistently. 

ff)  Iies/)irfif(>rs.  —  Numerous  experiiuents  were 
made  with  ditl'erent  types  of  respirators  in  order  to 
test  tlieir  etiiciency.  Where  the  amount  of  dust  in 
the  air  was  small,  the  efficiency  was  fairly  good  in 
one  or  two  cases.  The  best  result  was  obtaineil  in 
one  ease  where  the  dust  amounted  to  B  mgm.  The 
respirator  pa.ssed  only  0  7  mgm. — that  is  88%  of  the 
dust  was  caught.  Wliere  the  amount  of  dust  in  the 
air  was  high — say  about  50  mgm. — ah  the  resjurators  . 
failed  to  catch  the  <lust,  and  some  passeil  100%  of  it. 
On  the  whole,  the  experiments  demonstrated  that 
respirators  were  not  etticient  as  dust-catchers. 

(frj  Character  of  the  Dust  in  Mine  Air. — The  dust 
in  the  air  of  mines  is  exceedingly  small  in  size,  and 
sharply  angular  in  character.  .\  microscopic  exami- 
nation of  the  dust  in  air  after  blasting,  where  no 
water-blast  was  used,  showed  that  10%  was  over  0  007 
mm.  in  diameter,  and  that  the  remainder  was  mostly 
of  a  diameter  of  0  003  mm.,  and  less.  Where  sprays 
were  used  the  average  size  of  the  dust  was  smaller. 
Several  hundred  millions  of  such  ]iarticles  were 
cauf;ht  in  each  of  the  samples  taken  after  blasting. 

Both  chemical  analysis  and  microscopical  examina- 
tion seem  to  indicate  that  the  dust  in  the  air  of  mines 
on  the  Witwatersrand  has  less  silica  than  the  original 
ore,  and  that  the  dust  in  air  which  has  been  sub- 
jected to  sprays  of  water  has  again  less  silica  than 
that  which  has  not  been  so  treated.  The  following 
analy.ses  are  of  inleiest  in  this  connection  : — 


Dust 

Dust 

(Ignited) 

Constituents. 

Original 
Ore. 

Consti- 
tuents. 

(Ignited) 

from 
Blasting. 

Passing 

Sprays, 

after 

Blasting. 

Per  cnt. 

Per  cent. 

Per  cent. 

SiO.. 

87-4 

SiO., 

69  1 

66  0 

A1..0, 

9-8 

AlA 

22-5 

23  0 

Fe-      

1-75 

Ke.,03 

4  5 

4  0 

CaO.MgO.TiO.. 

Traces 

CaO 

10 

40 

S          

11 

JI«0 

20 

3  0 

TiO.. 

0-2 

— 

Medical. — Repeated  microscopic  examinations  of 
the  lungs  of  silicotic  victims  have  been  made,  and 
comparisons  have  been  instituteii  between  the  physi- 
cal chaiacters  of  the  extraneous  mineral  matter  in 
these  lungs  and  those  of  dust  arising  from  various 
mining  operations.  At  the  present  'ime  it  may  be 
provisionally  stated  that  the  dust  originated  by 
blasting  most  closely  resembles  the  dust  incarcerated 
in  the  silicotic  lung,,  and  that  in  order  of  .similarity 
this  is  closely  followed  by  that  arising  from  drilling 
operations — both  hand  and  machine.  Dump  dust, 
and  dust  from  compounds  and  streets,  are  not 
characteristically  present  in  silicotic  lungs. 
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fhj  Risk  of  Direct  Infection  hi)  Tuberculosis  in 
Underground  Workinffs  and  on  the  Surface. — For 
this  purpose,  samples  of  expectorated  material  have 
been  collected  from  the  ladder-ways,  stations,  and 
ways  underground,  and  from  the  compounds,  single 
quarters  and  beer  halls  on  the  surface.  Of  322  speci- 
mens examined,  120have  been  obtained  on  the  surface, 
and  202  underground.  Of  the  surface  specimens,  about 
2 '5%  have  been  found  to  contain  the  bacillus ;  and  of  tlie 
underground  specimens,  about  1.5%  have  been  found 
similarly  infected.  As  far  as  they  have  gone,  these 
investigations  appear  to  justify  the  assertion  that 
the  underground  workings  are  infected,  to  a  certain 
extent,  with  the  bacillus  of  consumption,  and  that 
the  ladder-ways,  owing  to  expectoration  which  is 
induced   by    the    great    exertion    of    climbins 


General.— A  synopsis  is  appended  showing  the  im- 
provements in  dust  allaying  effected  since  190.3.  The 
committee,  at  a  later  date,  will  present  a  more 
detailed  account  of  its  various  experiments  and  in- 
vestigations. 

We   have   the   honour   to   be.   Sir,    Your    obedient 
Servants, 

James  G.  Lawn  (Acting  Chairman),  W.  L. 
Honnold,  C.  E.  Knecht,  W.  McO.  Cameron,  Robert 
Pill,  C.  U.  Leslie,  S.  C.  Thomson,  U.  1*.  Swinburne, 
C.  .1.  N.  Jourdan,  .lames  Moir,  Hugh  Mitchell,  \V. 
Watkins-I'itchford,  K.  Raine,  L.  G.  Irvine, 
M.  Trenick,  S.  Richards,  R.  A.  Barry,  Malcolm 
Fergusson,  A.  Mcirlbnr  Johnston,  E.  H.  Bulman, 
Edward  J.  Way,  B.  Madew,  A.  Spicer  (Secretary). 
Johannesburg, 
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the    great    exertion   oi    ciiminng,    are 
especially  infected. 

ArrENDlx. — Synopsis  of  Progress  in  Dust  Allaying  Since  1903. 
Quantities  of  dust  (mineral)  are  stated  in  milligrams  per  cubic  meter  of  air,  and  are  rounded  off 

to  the  nearest  10  or  100.) 
References  :—M.P.C.         =   Miners' Phthisis  Commi.s.sion,  1903. 
R.C  =  Regulations  Commission,  1907. 

E.R.P.M.    =   East  Rand  Proprietary  Mines'  Investigations. 
P.I.  =  Present  Investigations. 


Working  Place  and  Conditions. 

rt.ite. 

Dust,  Mgni. 

Reference. 

Remarks. 

(A).  Drives. 

(Dry  drilling) 

1903 

400 

M.P.C. 

(1904 

450 

Cornwall) 

1910 

1,500 

E.R.P.M 

Counts  large  particles. 

-     1912 

100 

E.R.P.M. 

Normal  average. 

1912 

60 

Jumpers  Deep... 

Dry  conditions,  after  thorough 
wetting. 

1912 

15  to  30 

P.I. 

'  Collaring'  in  wet  drives. 

Dry  holes  in  wet  or  sprayed 
drives 

C   1903 
1911 

50 
10 

M.P.C. 

Simmer  Deep... 

Aver.age. 

Spray  in  wet  drives. 

(Holes  not  wetted  inside 

1912 
I    1912 

20  to  40 
10  to  15 

Robinson    Deep 
Jumpers  Deep 

Holes    in    wet    or    sprayed 
drives,    with    water   jets 
into  holes 

{   1903 
1907 
1910 

40 
5  to  30 
5 

M.P.C. 

R.C. 

Nourse  Mines 

Water  poured  in. 

nft"_.     ii,^iv^a 

.  1913 

4  toS 

P.L 

No  high  results. 

(B).  Slopes. 

(Drilling) 

1903 

25 

M.P.C. 

Dry. 

1907 

3(?) 

R.C. 

Wet. 

1910 

20 

Nourse  Mines... 

Wet. 

1912 

15 

Robinson    Deep 

Wet. 

1912 
1913 

j       3  to  8 

P.I. 

Thoroughly  wet 

Slopes 

(Shovelling) 

All 

1        5  to  30 

Dry  rock. 

dates 

J        2  to  5 

Wetted  rock. 

(C).  Blastrnt) 

(No  devices) 

1903 

90 

M.P.C. 

Not  much  explosive. 

1912 

200  to  550 

P.I. 

With  si)rays,  etc. 

/   1912 
\    1913 

1     30  to  90 
50  to  60 

P.I. 

Dust  very  fine 

Settling  of  blasting  dust  by 
gravitation 

{     do. 

P.I. 

In  ^  hour. 

do. 

do. 

10  to  30 

P.I. 

In  1  hour. 

do. 

do. 

5  to  15 

PI. 

In  IJ  hours. 

do. 

do. 

6 

IM. 

In  3  hours. 

do. 

do. 

20 

IM. 

With  >i  hour  waterblast. 

Spreading  of  blasling    dust 

do. 

20 

PI. 

1 ,000  ft.  from  face. 

(D).   Compressor  Air 

1912 

1 

P.I. 

<E).   Pre.sent    dust    in   open 
■  parts  of  wet  mines 

1   1912 

1  to  10 

P.L 

/Higher    (juantities     only    in 
\  special  places,  or  after  blasting 

(J.  M. 
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Notes  ox  Sinking  Opkkations  at  tiik  Springs 
Mines,  Transvaal. — "The  .shafts,  now  in  course 
of  being  sunk  at  the  Springs  Mines,  present  some 
new  features  in  sinking  through  water-hearing  strata, 
so  fai  as  e.xperienue  on  the  Kand  is  concerned,  and 
therefore  a  few  notes  on  the  subject  may  be  of 
interest. 

Gof  ml.  — Two  shafts  are  lieing  sunk,  each  of  seven 
compartments.  Six  of  tlie  compartments  are  6  ft. 
6  in.  X  5  ft.,  inside  timbeis,  and  the  seventh,  or  pump 
compartment,  is  6  ft.  6  in.  x  6  ft.  The  excavation 
measures  approximately  42  ft.  x  9  ft.,  and  the 
arrangement  of  the  shaft  is  shown  in  Fig.  I. 

I 


Fig.  I. 

The  sinking  conditions  to  which  tliese  notes  refer 
may  be  divided  into  two  periods,  viz.  : — 

(1)  The  period  from  the  date  the  water  was  struck 
in  the  dolomite,  of  the  Black  Keef  series,  to  the  time 
the  pump  cliamber  was  started  in  the  W'twatersrand 
quartzites. 

(2)  The  period  from  the  installation  of  the  pump 
station  to  the  time  the  permanent  electric  pumps 
were  started. 

As  the  two  shafts  are  ecjuipped  in  the  same  manner 
and  the  conditions  vary  merely  as  to  the  quantity  of 
water  dealt  with  per  day,  only  the  north  shaft,  in 
which  the  maximum  amount  of  water  is  met  with, 
need  be  referred  to  in  detail. 

FIRST  PERIOD. 

Equipment.  —  This  consisted  primarily  of  the 
following  plant  :  — 

Wooden  headgear,  65  ft.  high,  erected  over  com- 
partments 2  to  6. 

Two  16  in.  X  30  in.  double  drum  Ruston  Proctor 
geared  winding  engines,  set  down  to  haul  in  com- 
partments 2  and  3,  and  5  and  6. 

Four  6O0gal.  tank.s  with  24  ft.  shoes  for  baling 
below  timoers. 

One  single-drum  winch  for  hauling  rock  from  the 
sinkers  through  No.  4  compartment. 

Two  horizontal  low-lift  \Vorlhington  pumps,  10  in. 
suction,  8  in.  delivery,  size  7A  in.  x  IdJ  in.  x  10  in. 

The  plan  of  the  shaft,  with  the  equipnjent  provided 
for  this  initial  period,  was  therefore  as  shown  in 
Fig.  11. 
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The  winding  engines  were  equipped  with  reversing 
lever   alarms,    which    reduced    to    a  minimum     the 


chances  of  overwinding  due  to  the  lever  being  in  the 
wrong  position  at  stai  ting. 

The  Worthington  pumps  were  carried  on  the 
bottom  sett  of  timbers  in  such  a  way  that  they  could 
he  lifted,  lowered,  or  handled,  in  any  way,  within 
their  own  compartn.ents.  They  were  further 
equipped  with  a  patent  pipe  joint  on  the  suctions, 
whereby  the  suctions  could  be  disconnected  by 
merely  raising  a  lever.  The  joint  was  invented 
and  constructed  on  the  mine.  The  suctions  were 
further  connected  by  wire  ropes  to  hand  winches  on 
the  surface,  in  order  that  they  could  be  raised  when 
blasting  was  being  can-ied  oat.  The  pumps  were 
used  solely  for  lifting  the  water  from  the  shaft  and 
delivering  it  to  a  ring,  whence  it  was  baled  by  the 
engines  to  the  surface. 

As  the  pumps  were  overloaded  all  the  time,  the 
head  was  never  allowed  to  exceed  30  ft. :  and  when 
this  lift  had  been  reached,  a  new  ring  was  installed, 
the  head  reduced,  and  the  haling  tanks  lowered  to 
the  new  level. 

Water  was  struck  at  460  ft.  below  the  surface,  and 
followed  the  shaft  down  along  the  lissure  to  a  depth 
of  605  ft.,  at  which  point  the  Witwatersrand 
quartzite  was  entered. 

Altogether,  six  rings  were  put  in  at  depths  varying 
from  450  ft.  to  619  ft  ,  the  deepest,  which  afterwards 
delivered  the  water  to  the  permanent  pump  sump, 
being  below  the  dolomite.  All  these  rings  werecon- 
ne>.ted  by  down  pipes  to  run  any  water  caught  up  bj' 
them  to  the  lowest  or  baling  ring. 

The  construction  of  the  rings  was  as  follows  :  A 
wooden  bottom,  4  in.  thick,  was  litted  carefully  from 
the  outer  edges  of  the  wall  plates  to  the  walls  and 
ends  of  the  shaft  between  the  blocks.  Deal  baulks, 
y  in.  x3  in.,  planed  and  blauketted,  were  placed  on 
edge  right  round  the  shaft  Hush  with  the  inner  side 
of  the  wall  plates  and  end  plates,  and  the  space 
between  the  deals  and  the  shaft  walls  was  hlled  in 
with  concrete  to  the  top  of  the  deal.  Similar  deals 
were  then  built  up  on  edge  to  the  height  of  the  ne.xt 
wall  plate  above,  thus  forming  a  vat  all  round  the 
shaft  about  5  ft.  deep.  The  sides  of  the  vat  were 
then  htted  with  two  8  in.  sluice  valves  to  each  com- 
partment containing  a  baler,  and  the  ring  was  ready 
for  use.  Crushed  ant  heap  was  most  successfully 
used  for  stopping  any  small  leaks  against  the  shaft 
wall. 

Procedure  at  Blasting  I'ime. — The  sinkers  used 
24  ft.  fuses  which  were  tied  to  and  lighted  from  the 
bottom  set  of  timbers.  A  man  stood  by  each  pump, 
and  when  the  sinkers  were  ready  to  light  up  the 
fnses  signals  were  given  :  the  pumps  were  sto]iped, 
suction  joint  levers  raised,  and  the  signal  to  hoist 
suctions  given.  On  the  pumps  stopping,  the  baling- 
ring  gang  went  to  the  surface,  and  as  soon  as  the 
suction  started  to  move,  the  fuses  were  lighted,  and 
pumpmen  and  sinkers  went  to  the  surface  in  the 
sinking  bucket.    • 

No  damage  was  done  to  the  pumps  by  blasting,  as 
the  water  over  the  holes  prevented  damage  by  rock, 
and  the  time  was  so  short,  between  breaking  suctions 
and  blasting,  that  the  wate^  never  quite  reached  the 
pump  platforms.  .After  blasting,  tlie  bottom  set  of 
timbers  was  examined,  marks  given  to  drivers,  and 
the  two  engines  started  baling  from  the  bottom  until 
the  vats  were  no  longer  full.  By  this  time,  the 
pumps  having  been  examined  and  tested,  the  engines 
were  clutched  in  to  the  baling  ring  and  the  remainder 
of  I  he  water  got  out.  .\fter  blasting,  it  took  about 
six  hours  to  get  the  water  out  of  the  bottom,  and  so 
allow  the  sinkers  to  resume  work. 
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Following  is  a  suiiiniary  of  tlie  work  done  during 
Period  No.  1,  witli  the  equipment  as  .stated.  The 
quantities  of  water  were  estimated  from  the  number 
of  600  gal.  tanks  pulled  per  hour  while  the  shaft  was 
being  drilled. 

Su7mnary. 


Average 

No.  of 

fJ.allons  of 

600  gallon 

Footage 

Total 

Month. 

Water 

Tanks 

Sunk  for 

Depth  of 

per  Day. 

Hauled  per 
Hour  with 
each  engine 

57-5 

Month. 

Shaft. 

1910 

August     ... 

1,656,000 

21 

/459 

1480 

September 

2,073,600 

72  0 

20 

500 

October    ... 

1,872,000 

65  0 

23 

523 

November 

2,304,000 

80  0 

41 

564 

Dec^ember 

2,102,400 

73  0 

19 

583 

1911 

January   ... 

2,073,600 

72  0 

32 

615 

February... 

1,920,000 

66-6 

35 

650 

Averages... 

2,000,230 

69-5 

27-3 

The  shaft  reached  the  bottom  of  the  dolomite  on 
the  12th  of  January,  1911,  at  6n5  ft.,  and  work  was 
started  on  the  pump  station  at  650  ft. 

SECOND  PERIOD. 

Additional  Equipment. — This  consisted  of: — 

An  extension  of  the  headgear  over  No.  1  compart- 
■  ment. 

A  double-drum  geared  engine  to  haul  1,000  gal. 
tanks  through  Nos.  1  and  2  compartments. 

Two  1,000  gal.  tanks  with  24  ft.  shoes. 

A  double  drum  winch  to  haul  lock  from  the  pump 
station  through  No.  7  compartment. 

Tlie  provision  of  false  dividers  and  guides  in  No.  7 
compartment,  to  allow  rock  to  be  hauled  by  the 
winch  from  the  pump  station. 

This  additional  equipment  was  put  into  commission 
on  the  2nd  of  March,  191].  The  ropes  of  the  old 
North  engine  were  deflected  to  wiiul  in  No.  3  and  4 
compartments,  the  single-drum  sinking  winch  was 
discarded- and  the  South  engine  equipped  with  sink- 
ing huckets.  The  object  of  the  re-arrangement  was 
to  relieve  the  tremendous  strain  on  the  Ruston 
Proctor  engines,  and  to  concentrate  the  water  haul- 
age at  the  other  end  ;  to  release  one  engine  exclu- 
sively for  sinking,  and  provide  another  for  use  at  the 
pump  station. 

The  plan  of  the  shaft  at  the  begiiniing  of  the  second 
,  period  was  as  shown  in  Fig.  III. 
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Fig.  III. 
The   final  ring  below  the  lissuie   was   put  in   at 
619  ft.,  and  all  the  water  was  baled   from  this  level. 
The  actual  pump  station  level  was  654  ft.,  or  3.5  ft. 
below  the  bottom  ring. 


The  pump  chamber  portion  of  the  station  was  com- 
pleted by  the  31st  of  May,  1911,  and  a  temporary 
centrifugal  pump  installed  with  its  suction  connected 
to  the  ring  at  619  ft.  This  pump  was  driven  electric- 
ally, bad  a  capacity  of  l,5(l0,00<l  gal.  per  day  under 
a  head  of  1,000  ft.,  and,  being  situated  at  654  ft., 
with  a  suction  head  of  35  ft.,  was  actually  working 
under  a  bead  of  619  ft.  With  an  overload  of  10%, 
and  the  sixth  stage  of  the  pump  replaced  by  a  Idank, 
the  pump  dealt  with  all  the  water  comfortably,  the 
quantity  having,  fortunately,  decreased  considerably 
since  the  shaft  got  below  the  ILssure.  This  pump 
started  on  the  19th  of  June,  1911,  when  the  sump 
was  scarcely  begun,  and,  therefore,  when  the  power 
went  of!',  there  was  no  storage  for  the  water.  This 
ditlicully  was  got  over  liy  keeping  the  ring  manned 
for  haling  day  and  night,  with  the  tanks  stationed  in 
front  of  the  sluice  valves,  and  it  was  found  that 
baling  could  be  re-started  in  about  three  minutes. 

Occasionally,  however,  the  ring  ran  over,  extin- 
guishing all  tlie  lights  in  the  shaft  bottom,  and  this 
danger  was  relieved  by  installing  a  motor  head  lamp 
connected  with  accumulators  on  the  bottom  set  of 
timbers,  thus  ensuring  some  light,  at  least,  for  the 
sinkers  to  get  away  by.  When  it  is  known  that  70 
natives  and  two  white  men  constituted  the  shift  in 
the  bottom  of  the  shaft,  it  speaks  well  for  the  effici- 
ency of  the  system  described  that  only  once  were  the 
natives  in  any  danger  of  drowning,  and  this  occurred 
before  the  accumulator  was  provided. 

The  whole  station  was  completed,  and  the  two 
permanent  centrifugal  pumps  installed,  by  the  30th 
of  September,  1911. 

The  following  is  a  summary  of  tlie  work  done 
during  the  second  period.  The  number  of  tanks 
hauled  with  each  engine  is  not  given,  as  the  tanks 
were  then  of  different  sizes;  but,  on  the  average, 
about  45  an  hour  were  pulled  wiili  the  1,000-gal. 
tanks  and  the  remainder  with  the  600. 

Siimman/. 


Month, 

Gallons 

Footage 

Total  Depth 

1911. 

per  Day. 

Sunk. 

of  Shaft. 

March 

1,881,600 

38 

688 

April     .. 

1,814,400 

46 

734 

May      

1,710,000 

52 

786 

June     

1,710,000 

54 

840 

July      

1,650,000 

82 

922 

August 

1,650,000 

110 

1,032 

September 

1,650,000 

110 

1,142 

Averages . . . 

1,7J6,571 

70-3 

— 

In  conclusion,  it  might  be  of  interest  to  mention 
that  the  permanent  pumping  plant  has  been  so 
satisfactory  that  no  delay  has  since  been  caused  in 
the  shaft  bottom  on  account  of  this  waier,  and  the 
only  stoppage  of  the  pumps  was  caused  by  the  power 
supply  being  cut  off.  The  average  rate  of  progress 
in  the  shaft  from  September,  19U,  to  October,  1912, 
has  been  130  ft.  per  month. 

APPENDIX. 

Chronology  of  Sinking  of  the  Two  Shafts  at  the 
Springs  Mines. 

The  first  sod  was  otiicially  cut  22nd  May,  1909. 
No.  1  (North  Shaft).— 

Sinking  with  windlasses  commenced  August,  1909. 

Hoisting  engines  started  26lh  October,  1909. 

Hard  ground  reached  end  of  October,  1909,  at  a 
<lepth  of  101  ft. 
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Willi  legarii  to  tlie  rate  of  sinking,  when  not 
troubled  liy  water,  Mr.  Busliell,  in  his  notes,  gives 
the  monthly  average  from  Septersber,  1911,  to 
October,  19 1'-',  as  13i)  ft. 

For  the  ten  months,  January  to  Ortober,  1912,  the 
average  number  of  feet  sunk  per  month  was  125. 

Tlie  depth  of  this  shaft  at  the  end  of  October, 
191  J,  was  -i.SiO  ft.,  of  which  2,794  ft.  were  timbered. 

Tlie  total  cost  to  the  end  of  October  was 
£138,663  Os.  od.,  or  an  average  of  £49  Os.  3d.  per  foot. 
Ko.  2  (.south  aha/t).— 

Sinking  with  windlasses  commenced  August,  1909. 

Hoisting  engines  started  30th  November,  1909. 

Hard  giound  reached  end  of  October,  1909,  at  a 
depth  of  84  ft. 

For  tlie  ten  months,  January  to  October,  1912,  the 
average  number  of  feet  sunk  per  month  was  126. 

The  depth  of  the  shaft  at  the  end  of  October,  1912, 
■was  2,ot)9  ft.,  of  which  2,532  ft.  were  timbered. 

The  total  cost  to  the  end  of  October,  1912,  was 
£131,728  19s.  Id.,  or  an  average  of  £51  os.  6d.  per 
foot. 

Note. — Since  the  above  was  written  the  reef  was 
struck  in  the  North  shaft  on  March  25th,  at  a  depth 
of  3,432  f t ,  and  development  is  now  actively  proceed- 
ing."—  B.  D.  BusHELL.  —  i)»//c<(H,  Institution  of 
Mining  and  Mctalliirgfi,  May,  1913.     (A.  R.) 


Method  of  Bl.\.stisg  in  the  Lake  Superior 
Iron'  Dlstrict.—"  Herewith  is  a  description  of  a 
very  effective  round  of  holes  used  for  driving  in  hard 
rock  in  the  Lake  Superior  Iron  District.  This 
method  is  used  generally  for  driving  large  main- 
haulage  drifts  through  jaspar  ami  diorite.  The 
machines  commonly  used  are  of  the  piston  ty|je,  No. 
3J  or  No.  3i  size.  The  air  pressure  at  the  drill 
varies  from  70  to  90  lb.  The  holes  are  drilled  large 
enough  to  permit  the  loading  of  l.Un.  cartridge.  It  is 
a  well  known  fact  that  when  large  bore  holes  are  used 
the  number  required  to  lilast  a  face  can  be  reduced. 
The  round  here  described  is  drilled  to  pull  5  ft. 
in  the  clear  and  it  is  a  very  rare  occurrence  with  this 
style  of  round  for  the  cut  to  be  blasted  a  second 
time. 

The  crossbar  on  which  two  machines  are  placed  is 
set  up  at  about  the  level  of  holes  number  3  and  4. 
From  this  set-up  it  is  possible  to  drill  all  holes  in  the 
face  except  the  lifters.  The  round  is  planned  to  take 
out  a  large  clean  cut  from  the  centre  and  then  e.xtend 
it  on  either  side  to  the  entire  width  of  the  face. 

Holes  3  and  4  form  the  top  of  a  '  V  cut  and  are 
given  just  enough  slant  to  hold  water.  Holes  No.  1 
and  2  are  started  about  18  in.  below  the  collars  of 
lioles  No.  3  and  No.  4  and  given  a  steep  pitch. 
Holes  5  and  6  are  started  at  a  height  midway 
between  the  collars  of  the  two  pairs  of  cut  holes  and 
about  1  ft.  outside  of  the  sides  of  the  '  V  "  cut.  They 
are  given  a  steep  pitch,  their  purpose  being  to  clean 
■out  the  cut  proper  in  good  shape.  These  boles 
together  with  the  four  back  boles  are  drilled  with 
the  machine  above  the  bar.  Holes  No.  7  and  No.  8 
which  complete  the  horizontal  cut,  are  flat  water 
holes  drilled  with  the  machine  below  the  bar.  The 
men  go  back  as  soon  after  blasting  as  the  air  is  suf- 
ficiently clear  to  allow  them  to  work,  set  up  the  bar 
and  start  work  on  the  top  of  tlie  muck-heap,  to  drill 
the  holes  from  the  upper  jiosition  of  the  bar.  When 
the  holes  diilled  from  the  upper  set-up  are  finished, 
"the  muck  should  lie  cleaned  up,  leaving  everything 
ready  for  drilling  the  lifters.  In  short,  this  system 
insures  the  greatest  possible  economy  of  time. 

The  location  of  the  collars  on  the  holes  is  such 
that  if  the  lifters  are  loaded  heavy,  the  muck  at  the 


face  will  not  interfere  with  the  drilling  of  any  other 
holes  on  the  first  set-up.  The  holes  are  blasted  in 
the  same  order  as  they  are  numbered.  As  I  have 
already  stated,  in  Lake  Superior  District,  it  is  a 
very  rare  occurrence  when  the  cut  holes  do  not  break 
bottom  at  the  first  blast.  I'he  steep  slant  of  hole.s 
No.  1  and  No.  2  form  a  combination  of  the  '  V  '  and 
flat  cuts  which  makes  them  very  eflei-tive  ground 
breakers.  H  jles  3  and  4  complete  a  good  centre  cut 
and  the  rest  of  the  work  is  very  easy.  It  can  also  be 
seen  that  after  the  cut  is  out,  the  burden  on  the  two 
midille  back  holes  and  lifters  is  not  unduly  great.  In 
short,  a  c^irtfiil  e.xamination  of  the  arrangement  of 
holes  on  this  round  will  show  that  every  hole  has  a 
good  chance  to  do  its  pro  er  amount  of  work. 

In  the  Jasper  and  Dioiites  of  the  Lake  Superior 
districts,  the  explosives  commonly  used  are  60% 
and  80%  gelatine,  which  correspond  very  closely  to 
the  51%  and  62%  gelignites  in  that  the  gelatinns  are 
com|iared  to  the  equivalent  strength  of  nitroglycerine 
dynamite,  while  the  gelignites  are  rated  according  to 
their  iiitro  glycerine  contents  regaidless  as  to  how 
their  strength  compares  with  any  other  standard. 
The  cartridges  used  are  1^  x  8  in.  wlii<h  allow  a  very 
dense  and  eflective  load.  In  large  diameter  bore 
holes,  a  more  eflective  load  can  be  olitained  by  using 
cartridges  of  a  diameter  slightly  less  than  that  of  the 
bore  hole,  slitting  the  shells  and  ramming  them  in 
place,  than  by  the  mashing  of  small  cartridges  to  fill 
the  bore  hole."— Charles  S.  Hurtek,  Mexican 
Miuinn  Journal,  May  1913,  p.  229.     (A.   R.) 

Comparative  Sakety  of  Electric  and  Fuse 
Blasting. — "  It  it  usually  urged  in  favour  of  electric 
blasting  that  on  account  of  its  being  controlled  from 
a  distance  it  is  safer  than  detonation  by  fuse.  A 
recent  accident  in  a  Catskill  aqueduct  tunnel,  where 
electric  tiring  is  employed,  was  reporteil  in  the  daily 
press  as  cau.sed  by  premature  e.xplosion.  .As  a  matter 
of  fact,  it  was  not,  but  the  report  suggested  that 
possibly  there  is  a  danger  concealed  in  this  method 
which  is  not  duly  appreciated.  It  is  pi8>ible  to  take 
great  precautions  in  electric  firing  such  as  making 
it  necessary  to  cbise  several  connections  to  complete 
the  circuit,  and  placing  t  e  operation  in  the  hands  of 
an  experienced  man  with  the  apparatus  under  lock 
and  key.  But  the  danger  of  accidental  closing  of  the 
circuit  cannot  be  entirely  eliminated,  and  the  system 
has  the  disadvantage  of  setting  ort'  the  blast  instanily 
and  without  warning,  whereas  a  spit  fuse,  like  a 
rattlesnake,  gives  fair  warning  of  iljs  presence.  In 
connec^i'm  with  this  an  abstract  by  Enqineering 
Record,  February  15,  1913,  of  a  report  by  O.  Dobbel- 
stein,  in  (iliirlccinf,  is  interesting. 

Many  of  the  new  German  regulations,  he  says,  are 
bised  on  the  belief  that  the  system  of  firing  by 
electricity  is  safer  than  that  of  ignition  by  the 
ordinary  cord  fuse.  Electric  firing,  for  example,  has 
been  made  compulsory  since  January  1,  1912,  in 
certain  classes  of  mines  in  the  Dortmund  district. 
The  belief  is  founded  on  statistical  evidence  given 
below.  These  figures  deal  with  the  years  19(18  to 
1911,  inclusive,  and  show  the  number  of  fatal  injuries 
in  that  period  to  have  been  43  with  electric  firing  and 
51  with  safety  fuse,  the  injuries  causing  perminent 
disablement  being  44  and  66,  and  temporary  disable- 
ment 131  and  146,  respectively.  These  figures,  Mr. 
Dobbelsteiii  contends,  tieing  absolute  are  valueless. 
In  place  of  them  he  gives  a  table,  in  which  the  figures 
are  related  to  the  number  of  men  at  work  in  the 
mines.  In  those  in  which  electric  firing  only  was 
permitted,  71,555  men  were  employed,  the  number  in 
the  mines   using   the   ordinary   fuse   being   1 12,698. 
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The  proportion  per  1,000  is  as  follows:  For  fatal 
injuries  0111  for  electric  tiring  and  0  076  for  fuse  ; 
for  permanently  injured  0101  and  0105:  and  for 
slightly  injured  0-328  and  0220,  respectively.  Thus 
these  statistics  are  in  favour  of  the  ordinary  fuse 
system.  This  fact,  it  is  state<i,  must  be  attrihuted 
to  the  often  imperfect  electric  fuses  and  unsuitable 
firing  machines  used,  and  to  the  ignorance  of  the 
miner.  It  is  practically  inip'ssit)le  either  to  mis- 
uuderstand  or  to  misuse  the  cord  fuse.  IJut  in  this 
case  also  safety  depends  largely  on  the  quality  of 
the  fuse.  The  relative  value  of  these  two  systems  is 
said  to  be  becoming  a  question  of  the  highest  prac- 
tical importance  in  view  of  the  government  regula- 
tions which  are  now  being  formulated  to  cover  this 
subject. 

Doubtless,  as  Mr.  Dobbelstein  states,  the  accidents 
with  electric  firing  are  largely  due  to  the  poor 
detonators  and  firing  app^tratus  and  to  the  ignorance 
of  the  min-rs,  buli  even  the  elimination  of  these 
unfavourable  conditions  would  probably  only  put  the 
melhoci  on  a  parity  with  fu-^e  firing  in  point  of  safety. 
The  chciice  between  the  two  sj'stems  would  not  seem 
to  lie  capable  of  legislative  regulation  There  are 
many  defects  in  our  state  mining  laws,  and  some 
grave  omissions,  but  the  choice  of  electiic  or  fuse 
firing  is  one  thati  may  be  safely  left  to  the  judgment 
of  tlie  opt-rators,  for  the  present,  at  least.  Data  of 
wider  deiivation  and  especially  data  on  comparative 
results  in  America,  may  eventually  show  definite 
advantages  for  one  system.  The  collection  and 
analysis  of  such  da'a  is  a  thing  highly  to  be  desired." 
— Enf/ineerinir  and  Mininij  Jomiial,  May  17,  1913, 
p.  1014.     (A.R.) 


Selkctive  Mining  on  the  Witwatersrand. — 
"A  difference  of  opinion  seems  to  e.xist  still  as  to  the 
best  mining  policy  to  pursue  on  the  Rand.  Some 
engineers  mHintiin  that  the  big  mill  policy  has 
proved  a  mistake,  while  others  maintain  the  reverse 
opinion. 

The  past  five  years'  experience  on  the  Rand  has 
been  a  somewhat  peculiar  one.  Until  last  year  the 
yield  and  profits  per  ton  milled  were  constantly 
declining,  while  since  1909  the  costs  are  steadily 
increasing,  and  this  despite  the  fact  that  the  tonnage 
milled  was  ye  ir  by  year  steadily  increased.  With  a 
higher  divi-^or  in  the  shape  of  a  higher  tonnage  milled 
at  individual  mines,  a  lower  cost  per  ton  with  every 
show  of  reason  migh'  be  anticipated.  This,  however, 
has  mit  ahva\  s  proved  to  be  the  case,  and  jierhaps  it  is 
to  some  extent  on  this  account  that  the  big  milling 
policy  has  in  some  (juarters  been  condemned.  Tlie 
year  1902  is  the  firs*,  for  which  reliable  figures  as  to 
cost  are  available,  and  since  that  date  down  to  1909 
working  costs  steadily  declined,  from  2.5s.  9d.  per 
ton  milled,  to  17s.  Id.  Since  1909  working  costs 
steadily  increased,  but  what  is  perhaps  more  remark- 
able, is  tliat  until  last  year  in  face  of  the  increasing 
costs,  the  yield  and  profits  per  ton  Tnilleil  continued 
to  decline.  Last  year's  improved  yield  from  27s.  I  Id. 
to  29s  per  ton,  does  not  appear  to  be  due  to  better 
sorting,  because  oHicial  figures  show  that  less  sorting 
was  actually  done.  Improved  extraction  cannot  by 
any  means  account  for  it,  ami  the  only  explanation 
seems  to  be  that  a  better  grade  of  ore  was  sent  to 
the  mills. 

If  the  figures  publi-^hed  by  the  Transvaal  Chamber 
of  Mines  aie  to  be  relied  upon,  and  there  is  no  reason 
whatever  to  doubt  their  reliability,  some  reason  must 
exist  for  the  marked  and  sudden  improvement  in  the 
grade  of  ore  .sent  to  the  mills.  No  one  fully 
acquainted  with  the  Hand  will  for  one  one  moment 


claim,  that  taken  on  the  whole,  the  reefs  on  the 
Rand  are  improving  in  value.  In  the  majority  of 
cases  as  greater  depths  are  attained  by  mining  opera- 
tions, the  rever.se  is  the  case.  Then  again  on  the 
Central  Rand  many  of  the  richest  mines  have  prac- 
tically exhausted  the  best  ore,  and  have  no  other 
alternative  but  to  send  to  the  mill  ore  of  a  lower 
grade.  The  only  explanation  that  can  be  advanced 
to  account  foi  the  higher  grade  of  ore  sent  to  the 
mills,  is  that  selective  mining  on  a  much  more 
extended  scale  has  been  practiced.  Proofs  of  this 
exist  by  noting  last  year's  results  at  the  East  Rand 
Proprietary  Mines,  where  not  only  selective  mining 
as  ordinarily  understood,  but  selective  development 
was  also  practised.  Then  again  it  is  known  that 
selective  mining  has  been  introduced  on  several 
mines  on  the  far  East  Rand,  while  in  addition,  the 
starting  up  of  such  comparatively  rich  mines  as  City 
Deep  and  Alodder  '  B  '  must  also  produce  some  im- 
provement on  the  general  grade. 

.\t  a  recent  meeting  of  the  Consolidated  Goldfields 
of  South  -Vfricii,  Lord  Harris,  the  chairman,  implied 
in  his  speech,  that  'selective  mining'  was  the  same 
as  the  old  condemned  practice  of  picking  the  eyes  out 
of  a  mine.  Now  such  a  defiiiiti(ui  of  selective  mining 
must  not  for  a  moment  be  allowed  to  pass  unnoticed, 
because  while  it  may  be  true  in  some  instances, 
it  doe.-  not  convey  a  correct  meaning  of  selective 
mining  as  generally  applied  on  the  Hand.  Whereas 
on  the  Rand  payable  areas  alternate  with  unpayable 
stretches  of  ground,  a  manager  woulil  indeed  be 
foolish  to  follow  a  fixed  rule  of  mining,  involving  the 
leaving  of  pillars  of  payable  lu'e,  and  the  stoping  of 
unproiitable  ground,  or  wilfully  work  without  suffi- 
cient reason,  any  part  of  the  mine  known  to  be 
unpayable.  Both  in  the  eastern  and  w  estern  sections 
of  the  Rand,  varying  proportions  of  unpayable 
ground  are  proved  to  exist,  while  on  the  ('entral 
Rand  the  gold  contents  occur  in  a  more  uniform 
manner.  In  the  eastern  and  western  .sections  of  the 
Rand,  it  has  therefore  been  fouml  expe  lient  to  limit 
the  mining  operations  more  or  less  to  the  payable 
zones  :  leaving  the  unpayable  areas  for  subsequent 
working,  when  working  costs  may  be  perhaps  lower. 
Now  this  is  selective  mining  in  its  broadest  sense, 
and  where  mining  conditions  require  it,  the  practice 
cannot  be  condemned,  but  if  on  the  other  hand  its 
adoption  is  not  ab-iolutely  necessary,  orcalculaied  to 
damage  the  future  of  the  mine,  then  some  careful 
consideration  is  required  before  its  ailoption  seems 
justified. 

It  will  therefore  be  perfectly  clear  that  the  under- 
ground conditions  of  each  individual  mine  must  be 
carefully  consiilered  and  weighed  before  recommend- 
ing any  particular  method  of  mining.  When  Lord 
Harris  made  the  remark  mentioned  above,  he  was 
replying  to  the  demand  made  by  several  shareholders 
in  the  Simmer  Deep  and  other  low-grade  mines  that 
selective  mining  should  be  tried,  with  the  object  of 
increasing  the  profits  and  earning  a  dividend.  To 
this  request  the  directors  of  the  Consoliilated  Gold- 
fields  of  South  Africa,  have  given  I  heir  attention 
even  to  the  extent  of  ^ending  their  London  consulting 
engineer  to  the  Rind,  to  con-ider  the  suggestion  on 
the  spot,  and  to  report  his  recommendat'ons  to  the 
board.  Now  at  the  Simmer  Deep  mine  the  total  ore 
reserves  amount  to  1,574,989  tuns  of  an  average 
value  of  4'2  dwt.,  and  of  this  amount  mdy  H%  or 
barely  snilicient  to  keep  the  mill  running  for  two 
months,  assay  ns  high  as  4'75  dwt.  It  is  clear  there- 
fore that  in  tlie  case  of  the  Simmer  Deej)  the  adoption 
of  selective  mining,  no  nuitter  how  carefully  carried' 
out,  could  add  but  little  to  the  value  of  the  yield,  in. 
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all  piob  ibility  not  sutticieDt  to  cover  the  extra  costs 
incurred  l)y  its  adoption.  It  would,  it  is  certain, 
result  in  crippling  the  future  piofit-earnin','  capahili- 
ties  of  the  mine.  If  the  yield  cannot  be  apprecial)ly 
increa.ied,  it  follows  that  the  only  way  to  increase 
the  piotits,  is  to  lower  the  working  costs,  so  tliat  the 
Simmer  Deep  may  be  regarded  as  a  striking  example 
of  a  mine  where  selective  mining  cannot  lie  recom- 
mended.  Figures  show  that  at  the  Simmer  Deep, 
large  scale  working  lowers  the  working  costs  to  an 
appreciable  extent,  and  this  method  of  increasing 
the  profits  is  about  to  be  tried. 

It  is  probable  that  the  East  Rand  Proprietary 
mines  aflbrd  a  u\or>'.  normal  illustration  of  an  average 
Ran  I  mining  property  tban  the  Simmer  Deep,  and 
as  selective  mining  has  apparently  been  in  full  swing 
on  tlie  East  Rand  Proprietary  mines  for  the  last 
year,  a  comparison  with  previous  years  may  prove 
interesting.  It  is  well  known  that  for  purposes  of 
comparison  the  results  for  1911  ought  perhaps  to  be 
avoided  ;  so  1910  will  he  taken  as  being  a  more 
norm  1  year.  The  results  for  the  two  years  come 
out  as  follows  :  — 


1910 
1912 


Yt-ar.  Stamps, 

1910  ...         82U 

1912        ...  ...        820 

, Yield ^ 

Amount..         Per  tun. 

£2,H38,S31     27s.  7d. 


2,9tJ7,443 


'f'on.s  Milled. 
2,126,3.34 
1,848,050 

Costs ., 

Amount.        Per  ton. 

£1,689,792     I5s.  lOd. 

1,928,349     20     1(1 


32     I 

Profits 

Amount.  Per  ton. 

£1,249,0.38  lis.  9d 
1,039,(193  11  3 
If  the  results  for  1910  are  truly  indicative  of  the 
capibilities  of  the  East  Rand  Proprietaiy  mines 
under  normal  conditions  of  mining,  the  results  of 
last  year's  selective  methods  of  mining  were,  to 
reduce  the  tonnage  milled,  increase  the  yield  by 
5s.  61.  per  ton,  add  5s.  per  ton  to  the  working  costs, 
and  reduce  the  working  profits  by  6d.  per  ton. 
Another  effect  of  adopting  -elective  mining  has  been 
to  1  educe  the  tonnage  of  payable  ore  reserves  from 
10,0110,000  to  6,(jr)0,000  and  apparently  without  any 
advantage  as  far  as  prolils  are  concerned.  Most 
mining  engineers  would  therefore  conclude  that  if 
1910  results  are  reliable,  selective  mining  carried  on 
to  the  extent  it  was  at  the  East  Rand  Proprietary 
mines  1912,  can  scarcely  be  regarded  as  a  striking 
success,  or  a  policy  that  ou^ht  to  be  permanently 
adopted  It  must  not,  however,  be  concluded  frorii 
what  has  been  stated  about  the  Simmer  Deep  and 
East  Rand  Proprietary  mines,  that  selective  mining 
should  be  always  avoided  on  the  Rand.  In  some 
mines  some  species  of  selective  mining  will  always 
be  necessary  if  the  best  results  are  to  be  obtained. 
At  the  Simmer  Deep  for  instance,  wholesale  large 
scale  mining  in  its  fullest  sense  must  be  aimed  at  to 
kee|j  down  the  working  costs  and  increase  the 
profits.  At  the  Ea-t  Rand  Proprietary  mines  a  more 
judicious  application  <if  selective  mining  than  was 
tried  in  1912,  coupled  with  large  scale  mining,  seems 
to  ^)>'.  prnferable.  Generally  speaking,  the  be-t  prdicy 
of  tlie  Rand  to-day  would  seem  to  be  to  take  an 
estimate  of  the  average  caiialnlities  of  the  mine  and 
make  the  iiiiniiig  policy  what  seems  best  calculated 
to  produce  the  best  results  spread  over  the  life  of  the 
prop-rty.  The  majority  of  the  mines  on  the  Rand 
to-day  are  compelled  to  adopt  some  species  of 
selective  mining,  but  the  advantages  of  large  scale 
wholesale  mining  shonbl  he  recognised  and  reaped 
wherever  possible." — RowlandGx.SCOYNK.  — .1/j'  //if/ 
and  EiiqinKcring  World,  May  31,  1913,  p.  1041. 
(A.  R.)  •  I! 


Lkjuid  Aik  (■■ok  Blasting.  - "  Experiments  made 
at  the  Riider.sdorf  works,  under  the  auspices  of  the 
(Jerman  Society  for  the  Oxygen  and  Nitrogen  Indus- 
tries, are  otKcially  state.l  to  have  given  highly  satis- 
factory results.  The  main  advantages  of  the  inethod 
are  that  no  danger  whatever  is  incurred  in  iiiarmfac- 
tuie,  storage  and  transport  of  the  explosive,  or  in 
replacing  cartridges  which  have  missed  fire.  Furtlier- 
niore,  the  working  safety  underground  is  considerably 
increased,  and  owing  to  the  presence  in  the  mines  of 
considerable  iinantities  of  oxygen  in  the  shape  of 
liquid  air,  rescue  work,  if  ncce.s.sary,  is  greatly  facili- 
tated. Lastly,  owing  to  the  advantage  that  the 
component  parts  of  the  new  explosive  can  easily  be 
produced  at  tlie  mines  themselves,  the  mining 
industry  is  made  independent  of  the  explosive 
factories.  The  only  drawback  connected  with  the 
new  method  is  the  at-present  comparatively  high 
price  of  liquid  air,  but,  as  the  main  item  in  the  cost 
of  production  is  the  power  required  for  working  the 
plant,  it  appears  probable,  in  view  of  the  clieapne.ss 
of  fuel  for  [lower  generation  in  coal  mines,  that  pro- 
ces.ses  will  soon  be  elaborated  enaliling  liquid  air  to 
compete  successfully  willi  the  explosives  at  present 
in  use.  Tlie  manner  of  operating  with  liquid  air  is 
very  simple.  The  cartridge  with  the  dry  carbon 
carrier  is  placed  in  the  borehole  without  the  liquid 
air.  Only  at  tlie  last  moment,  when  all  tlie  prepara- 
tory work  has  been  completed,  the  liquid  air  is  added 
and  at  once  ignited.  Cardboard  is  used  for  the 
cartridge  case.  A  tube  of  Hnely  meshed  wire  work 
placed  through  its  longitudinal  axis  distributes  the 
liquid  air  through  the  whole  cartridge  mass.  The 
liquid  air  is  kept  in  cans  constructed  after  the  Dewar 
system  and  pressed  into  the  cartridge  by  a  hand 
pump  with  0-4  atm.  pressure.  The  cartridge  is  placed 
in  the  borehole  with  a  mixture  of  kieselguhr  and 
petroleum.  The  simultaneous  filling  of  three  blast- 
ing holes  does  not  lake  more  than  one  minute.  The 
shots  proved  to  he  at  least  as  ertective  as  those 
with  ammonium  caliiicite,  the  explosive  which  had 
formerly  been  in  use.  The  cost  of  one  shot  with  the 
latter  would  have  been  about  6d.,  while  the  quantity 
of  liquid  air  consumed  amounted  to  about  one  quart." 
— Lnnrloa  Miniiui  Jonrmil,  May  31,  1913,  p.  528. 
(.\.  R., 


C0NGL0MERATF:.S  of  the  WlTWAXl-nfSRAND.— 
■'Opinions  regardingtheoiigin  of  theseenoriiiousgold 
ore  deposits  still  dill'er  considerably.  Four  principal 
tlieories  have  been  adduced  which  are  shortly  dis- 
cussed as  follows  : — 

1.  The  theory  of  the  purely  mechanical  distribution 
of  the  gold  m  its  jjrescnt  condition. — According  to 
this  theory,  the  conglomerates  are  '  fossil '  fluviatile 
placers  ;  formerly  loose,  now  consolidated  pebbles 
and  pebble  deposits,  whose  gold  particles  have  Hoated 
in  purely  mechanically.  This  view  is  at  once  nega- 
tived by  the  microscopical  examination  of  the  gold 
in  the  conglomerates.  The  gold  particles  have 
absolutely  no  resemblance  to  mechanically  trans- 
ported placer  gold.  Its  distribution  in  the  reef  is 
also  not  that  usual  in  placers.  Moreover,  the  con- 
glomerates, in  spite  of  their  approximately  low  gold 
content,  are  as  a  rule  richer  tli m  placers.  Finally, 
the  ab.sence  of  gold  in  the  <inartz  of  the  pebbles  is 
evidence  against  Huviatile  origin,  as  also  the  fact 
that  nuggets  which  are  occasionally  found  in  placers 
never  occur  in  the  bankets. 

2  The  theory  nf  tlie  purely  chemical  precipitation 
tifthcyoldandthr.pyrile  in  the  sea. — According  to 
this  precipitation  theory,  as  it  may  be  shortly  called, 
advocated  especially  by  Penning  (1S8S),  .1.  P.  Hamil- 
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ton,  De  Lannay,  Stelzner,  F.  W.  Voit,  and  others, 
tlie  gold  lias  been  precipitated  solely  chemically 
from  the  wa'er  at  the  time  of  the  deposition  of  the 
pebbles  in  a  portion  of  the  sea  near  the  coast.  This 
seems  unlikely  [a)  because  in  disturbed  water,  as  in 
a  littoral  zone  where  pebbles  could  be  carried  and  de- 
posited, such  a  precipitation  is  difficult  to  imagine  ; 
(6)  because  it  should  at  least  also  have  occurred  dur- 
ing the  deposition  of  the  sands  from  which  the 
quartzite  beds  are  formed  ;  (c)  because  the  maximum 
gold  value  of  the  present  day  sea.  as  proved  by 
Liversidge  and  others,  does  not  suffice,  and  assist- 
tance  ha.s  to  be  obtained  from  auriferous  mineral 
springs  ;  and  it  is  further  very  unlikely  that  these 
springs  should  have  ceased  to  How  whenever  sand 
wa.s  deposited  to  again  break  out  when  pebble  masses 
were  brought  down.  Considering  the  very  great  dis- 
tance between  the  Main  lieef  and  the  Black  Reef, 
these  hypothetical  springs  must  have  tiowed  in  this 
wonderful!}'  intermittent  mannei  during  a  very  long 
period  of  time. 

Recently  the  possibility  of  a  precipitation  of  such 
a  very  small  amount  of  gold  as  is  contained  in  sea 
water  has,  through  the  experiments  ot  J.  R.  Don, 
been  seriously  questioned.  In  no  wise  was  be  able 
in  his  experiments  to  precipitate  gold  from  sea  Mater 
with  the  reagents  occurring  in  nature.  Moreover,  it 
may  be  mentioned  that  the  ailherenls  of  this  theory 
seek  to  explain  the  precipitation  through  the  occur- 
rence of  finely  distributed  organic  substances.  They 
even  consider  that  tlie  strong  movement  of  the  water 
during  the  deposition  of  the  conglomerate  layers  has 
favoured  precipitation.  (F.  W.  Voit  )  But  this 
organic  substance  is  not  generally  distributed. 

,).  The  ilicurii  of  former  pincers  in  which  the.  gold 
has  stthsequcntlt/  been  re-dcpnsited. — This  view  was 
propounded  by  E.  Cohen  and  adopted  by  F.  Posepny, 
but  C  F.  Becker  has  more  fully  attempted  to  prove 
it.  Mr.  Becker  compared  the  conglomerates  with 
the  recent  marine  placers  on  the  coasts  of  California, 
Oregon,  and  Alaska,  the  material  of  which  undoubt- 
edly originated  from  the  denudation  of  gold  quartz 
veins.  Gold  seldom  occurs  in  tlie  pebbles  of  such 
recent  marine  placers  :  it  also  eviilently  occurs  in 
them  re-crystallized,  and  its  distribution  is,  contrary 
to  that  in  flnviatile  placers,  approximately  even  over 
its  whole  width  ;  finally,  nuggets  are  here  also 
absent.  He  connects  the  re-crystallization  of  the 
gold  and  of  part  of  the  pyrite,  which  be  admits  occurs 
on  the  Rand  on  an  extended  scale,  with  the  eruption 
ot  diabase.  This  theory  is  certainly  fascinating,  but 
it  dues  not  attempt  to  remove  a  weighty  objection, 
namely,  that  were  it  cmrect,  the  gold  should  by 
rights  occur  primarily  in  the  quartzite  sandstone 
layers,  as  the  material  of  recent  marine  placers  are 
generally  principally  sandy.  J.  \V.  Gregory  has 
recently  advanced  tlie  theory  in  a  somewhat  altered 
manner.  He  attempts  to  explain  ilie  auriferous 
conglomerates  as  shore  deposits  whiidi  have  been 
subjected  to  the  action  of  the  waves  during  a  long 
interval  of  time,  being  thus  enabled  to  retain  the 
minute  gold  particles  within  their  interstices,  while 
tlie  light  sand  and  mud  was  continually  removed, 
[iiin  oxiile  grains  were  oiiiiinally  present,  which  later 
were  converted  into  pyrite.  But  why  is  ilmenite,  so 
characteristic  of  marine  [ilacer  conglomerates, 
ab-ent  ? 

'/.  The  theory  of  the  subsequent  transportation  of 
c/nhl  tn  the  ronrf/nmemtex. — The  view,  well  worthy  of 
conside'ation,  which,  rightly  described,  has  also 
been  called  the  theory  of  subsec|uent  mineralization 
and  enrichment  of  the  conglomerates,  has  been 
s])ecially  defended   by  E.   Dorsey,    A.  R.    Sawyer, 


Gardner  F.  Williams,  J  S.  Curtis,  J.  Kuntz,  K. 
von  Kraantz,  P.  Krause,  dolm  Hays  Hammond,  F. 
H  Hatch,  G.  S.  Corstorphine,  and  R.  B.  Young.  It 
can  be  described  as  the  pievailing  view  in  the  circle 
of  Johannesburg  mining  engineers. 

The  assumed  subseqneni  penetration  of  auriferous 
solutions  is  connecled  with  the  eruption  of  diabase. 
The  pyrite,  according  to  tliis  theory,  is  con-idered  as 
primaiy  and  at  the  same  lime  a.s  a  precipitating 
material  of  the  gold,  as  actually  deiniur-trated  by 
Johansson  and  Liversidge,  who  obtained  a  precipita- 
tion of  gold  in  very  dilute  solution  of  chloride  of 
gold  through  pyrite  ;  or  at  least  the  precipitation  of 
pyrite  occurred  a  liitle  sooner  than  that  of  the  gold. 
It  certainly  cannot  lie  pioved  that  the  amount  of 
gold  is  proportional  to  that  nf  the  pyrite  'I'liere  are 
even  higher  pyritical  hides  without  gold.  Hatch  and 
Corstorphine  have  therefoie  suggested  organic  sub- 
stances which  actually  occur  in  the  comjlomeratesas 
a  precipitation  medium  I  have  already  mentioned, 
however,  that  these  are  not  generally  present.  The 
uneven  distribution  of  the  gold  within  the  con- 
glomerates and  the  occasional  enriclmient  of  the 
lodes  in  the  vicinity  of  eruptive  nia'ses  favour  the 
intiltration  theory. 

The  fact  that  elsewhere  in  the  Transvaal,  in  the 
LydenbuTg  district,  undoubted  sediments,  here  dolo- 
mite of  the  Malniani  horizon,  have  been  mineralized 
through  solutions  which  deposited  quartz  and  gold, 
together  with  copper,  is  corroborative  of  the  inhltra- 
tion  theory.  The  ob-ervation  that  in  a  much  higher 
geological  horizon,  that  of  the  Black  Reef,  the  auri- 
feious  character  of  a  conglomerate  is  repeated,  also 
the  absence  of  a  constmt  iiorizon  of  ore  deposits  of 
this  nature,  is  favinirable  to  the  theory. 

The  principal  objection  to  ibis  theory  should  cer- 
tainly not  be  passeil  over;  namely,  that  only  single 
layers,  not  all  conglomerate  reefs,  are  found  im- 
pregnated with  gold,  that  therefoe  no  equal 
impregnation  zones  run  through  all  layers  of  the 
Witwatersrand  along  fault  planes  or  dikes. 

Against  this  the  originally  unecjual  porosity  of 
such  rock  layers  should  be  pointed  out.  Thus  it 
appears  that  the  cement  of  those  beds  kmrwii  as  poor, 
like  I  he  Main  Reef,  Elsbiirg,  Bird,  and  Kimlierley 
Keef,  have  become  denser  tlirough  a  larger  admix- 
ture of  finest  quartz  sand  than  the  other  richer  reefs. 
When  apparently  porous  layeis,  such  as  the  breccia- 
like '  Bastard  Reef'  below  the  Main  Reef  Leader  in 
the  New  Goeh  mine  (J.  W.  Gregory)  is  found  poor  in 
gold  or  with  gold  absent,  this  is  certiiinly  remark- 
able. Yet  the  qni-stion  is  whether  this  condition 
has  not  been  occasioned  by  later  removal  of  cement. 

Objeetinns  to  Infiitrcition. — A  statement  frequently 
brought  forward  against  the  infiltration  theory  is 
the  view  that  channels  are  absent.  J.  Kuntz  has 
meanwhile  (190S)  pointed  out  that  south  of  Greys 
Mynjiacht  on  the  We-t  Rand  auriferous  quartz 
veins  were  formerly  worthed,  ;ind  that  possibly  such 
poor  reefs  have  frequently  o  curred  but  been  little 
ol)served.  Also  an  aiirifir  us  diabase  dike  with  up 
to  12  gni.  to  the  ton  is  kmiwn  at  the  Meyer  and 
Charlton  and  the  City  and  Surburban.  I  also  noted 
an  apophysis  in  the  conglomerate  which  was  pro- 
jected from  a  diaba-e  dike  which  intersected  it. 
This  oft'sboot  was  full  of  visible  free  gold,  and  even 
the  South  Reef  was  enormously  rich  at  the  imme- 
diate contact  (over  6,000  t.'m.  per  ton).  The  diabase 
mass  had  in  part  replaced  and  filled  the  interstices 
between  the  pebbles.  Much  more  numerous,  accord- 
ing to  J.  Kuntz,  are  instances  in  which  non-auriferous 
diabase  dikes  or  faults  have  exerted  a  visible 
enriching  influe.ice  on  the  conglomerates  in  contact ; 
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on  either  side.  Siicli  an  enricliment  is  known,  for 
instance,  in  connection  with  a  dialiase  dike  at  tlie 
Princess  Estate  and  at  tlie  fault  in  the  Hiid  Reef 
!<roup  uf  the  Van  Ryii  and  Chimes  mine,  [n  tlie 
latter  case  the  enrichment  extends  fur  2110  metres  on 
either  side. 

The  must  important  arjjnnient  for  the  infiltration 
theory  is  certainly  the  dependence  of  the  value  of 
the  gold  in  the  conglomerates  on  their  dip,  as  has 
been  lately  demonstrated  liy  .1.  Kunlz,  who  has 
practised  on  the  Rand  for  many  years.  The  steeper 
the  dip  of  the  conglomerates,  the  stronger  have  they 
oeen  compressed  and  the  more  faulted  they  have 
become.  Tins  accounts  for  their  greater  gold  values 
in  comparison  with  tlie  un<Iistiirhc<l  reefs  which  are 
slightly  or  not  all  inclined.  '  Compare,'  wrote  J. 
Kuntz(190S).  'the  gold  values  in  the  reefs  of  the  mines 
lyingin  relation  to  depth  below  one  another,  Ferreira, 
Ferreira  Deep,  Robinson  Deep,  and  Turf  mines,  in 
the  Central  Rand  ;  Champ  d'Or,  French  Rami,  and 
Tudor  in  the  West  Rand,  or  the  several  Knights 
in  the  East  Rand,  or  the  gold  values  of  the  Deep 
Level  mines,  with  the  results  obtained  in  the  deepest 
boreholes,  and  it  will  be  fonnd  how  clearly  this 
appears  to  he  the  case.'  The  deeper  tlie  reefs,  the 
Hatter  and  more  undisturbed  are  they  known  to 
occur.  That  this  rule  is  not  without  exception  is 
shown  in  the  tables  of  F.  W.  Voit;  and  Ke.s.sler."  — 
Richard  Heck.  Minim!  and  ^ncnfific  Press,  Vol. 
II.,  May  in.  1913,  p.  693.     (A.  McA.  J.) 

MISCELLANEOUS. 

Subjects  koi;  Papf.rs.— "  The  Council  of  The 
Institucion  of  Mining  Engineers  invite  oiiginal  com- 
munications on  the  subjects  enumerated  in  the 
following  list,  together  with  other  questions  wliich 
are  of  interest  to  mining  and  metallurgical  engineers. 
Assaying. 
Boiler  explosions. 
Bore  holes  and   prospecting,  including   methods   of 

boring. 
Brickmaking  by  machinery. 
Brine-puni]iing. 
Canals,  inland   navigation,  and  the  canalisation  of 

rivers. 
Coal-getting  by  machinery. 
Coal- washing  machinery. 

Coke  manufacture  and  the  recovery  of  by-products. 
Colliery  leases,  and  limited  li.ability  companies. 
Compiessed  air  as  a  motive  power. 
Corrosive  action  of  mine  water  on  pumps,  etc. 
Description  of  coal-Helds  and  other  mineral  deposits. 
Distil 'ation  of  bil-shales. 
Drift  and  placer  mining. 
Duration  of  coal  lields  of  the  world. 
Electric  mining  lamps. 
Filectricity  and  its  applications  in  mines. 
Kngine-counters  and  speed-recorders. 
Explosions  in  mines. 
Explosives  used  in  mines. 
F'aults  and  veins. 
Fuels  and  Huxes. 

(ias-prodncers  and  gaseous  fuel  and  illuminants. 
(las,  oil  and  petroleum  engines, 
(leologv  and  mineralogy. 
(h)ld  recovery  plant  and  processes. 
Haulage  in  mines. 
Industrial  assurance. 
Inspection  of  mines. 
Laws  of  mining  and  other  concessions. 
Lead  smelting. 
Light  railways. 


Lubricating  value  of  grease  ami  oils. 

Lubrication  of  trams  and  tub.*. 

Maintenance  of  canals  in  mining  districts. 

Manufacture  of  fuel  briquettes. 

Mechanical,  magnetic  and  other  methods  of  prepara- 
tion of  cues  and  minerals. 

Mechanical   ventilation   of   mines,  and   efticieiicy  of 
the  various  classes  of  ventilators. 

Mining  of  mineral  deposits. 

Natural  gas  :  its  conveyance  and  uses. 

Occurrence  of  mineral  ores,  etc. 

Ore  sampling  and  sampling  machines. 

Petroleum  depn'-its. 

Preservation  of  timber. 

Prevention  ot  overwinding  and  accidents  in  shafts. 

Pumping  mai'hiiiery. 

Quarries  aiid  methods  of  quarrying. 

Rescue  work. 

Rock  drills. 

Safety  lamps. 

Screening,  sorting  and  cleaning  of  coal. 

Sliippiiig  and  discharge  of  coal  cargoes. 

Sinking,  cott'ering  and  tubbing  of  shafts. 

Spontaneous  ignition  of  coal  and  coal  jeanis. 

Steam  condensjitioti  arrangements. 

Steam  power  plants. 

Submarine  coal  mining. 

Subsidences  caused  liy  mining  operations. 

Surface  arrangements  at  mines. 

Surveying  and  surveying  instruments. 

Transport  on  roads. 

Tunnelling  methods  and  appliances. 

Utilisation  of  dust  and  refuse  coal. 

UnderL'ronnd  convej'ors. 

Ventilation  of  coal  cargoes. 

Water  as  a  motive  power  in  mines. 

Water  tube  lioilers. 

Watering  coal  dust. 

Water  inciustations  in  boilers,  pumps,  etc. 

Winding  arrangements  at  mines. 

Winning  and  working  of  mines  at  great  depths. 
For  selected  papers,  the  Council  may  award  prizes. 

In  the  conferment  of  awards,  no  distinction  is  made 

between  coiniiinnicatioiis  received  from  inemliers  of 

the    Institution  and    those   received   from  otiiers." — . 

Transactions  of  the  Institution  of  Mining  Engineers, 

The   Institution    nf  Mining    Knqinctrs,    Vol.    xliv. , 

Parts,  p.  20.     (A'.   R.)        ' 

ThkUranium  and  Radium  Situation.— "Some 
months  since  rumours  reached  the  U.  S.  Bureau  of 
Mines  of  an  increased  demand  for  carnotite  ores 
from  Colorado  and  that  these  ores  were  being  shipped 
abroad  in  some  quantity.  Further,  it  was  reported 
that  the  methods  of  production  involved  lar>;e  losses 
of  material  and  that  methods  for  concentrating  low- 
grade  material  now  being  thrown  on  the  duniji  were 
greatly  needed.  .Accordingly,  K.  I!.  Moore  and  K. 
L.  Kitliil  were  a>^signed  to  the  task  of  investigating 
the  situation  with  headquarters  at  Denver,  where 
the  Bureau  established  a  laboratory  for  the  purpose 
of  investigating  the  rarer  metals  occurring  in  the 
Western  States  and  problems  bearing  upon  the  pre- 
vention of  waste  aiul  incrensed  efticieney  in  the  min- 
ing industry.  The  surprising  conclusion  has  been 
reached  that  while  all  the  radium  pbiced  upon  the 
market  in  the  last  few  years  has  been  produced  in 
Europe,  a  large  portion  of  this  output  has  come  from 
American  ores. 

Radium  institutes  have  been  established  in  /\  us- 
tria,  France,  Germany  and  England,  a  European 
science  and  industry  have  been  developed  from 
American  r.idium  ores,   and   e\  en   the   uranium    pre- 
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sent  with  the  radium  has  been  manufactured  into 
marketable  condition  only  in  foreign  countries  and 
returned  in  tinislied  conilition  to  our  own.  Pur- 
chasers have  been  forced  to  procure  from  abroad  such 
radium  as  they  could  atlord  for  experimental  pur- 
poses and  have  been  hampeieil  by  the  almost  prolii- 
bitive  prices  at  which  the  finished  mateiial  is  held. 

While  the  Austrian  Government,  realising  the  un- 
told possiliilities  of  the  radium  ores  of  .St.  Joachim- 
stal,  has  purchased  the  mines,  put  their  output 
under  direct  governmental  supervision,  and  has 
entered  into  an  arrangement  whereby  this  ore  is 
worked  up  in  coo|]eration  with  tlie  Vienna  Academy 
of  Sciences  for  ex]ieniiierrtal  [uuposesin  a  carefully 
administered  radium  iii.stitute,  America  has  allowed 
her  large  and  nmch  greater  resources  to  be  exploited 
on  a  basis  which  wastes  pei  haps  irretrievably  a  large 
portion  of  the  material  mined,  and  has  exported 
carefully  selected  ores  at  a  price  by  no  means  com- 
mensurate with  ils  radium  value  if  worked  up  at 
lionie. 

Even  before  carnotite  was  exported,  pitchblende 
of  the  highest  grade  was  sent  out  of  the  country  at 
the  time  when  ilie  world's  radium  output  was  sup- 
posed to  be  coming  from  Austrian  ores.  At  least  20 
to 25  tons  of  high-grade  pitclililende  has  been  sent  out 
of  the  country.  Within  the  last  two  years,  however, 
foreigners  liave  realised  the  value  of  our  carnotite 
resources  and  most  of  the  radium  that  has  been 
exported  has  gone  abroad  in  this  ore. 

Duiing  the  last  year,  carnotite  carrying  28'8  tons 
of  U3O8,  from  wliich  88  gm.  of  radium  chloride,  or 
11  "4.3  gin.  of  radium  hiomide  could  be  obtained,  were 
produced.  Practically  all  of  this  ore  was  shipped 
abroad  for  the  extraction  of  radium.  The  value  of 
the  radium  salts  extracted  would  be  at  the  minimum 
market  price,  .$5-28,000.  The  total  supply  of  radium 
salts  from  all  other  sources  including  the  Austrian 
mines  was  probably  not  more  than  365  gm.  of 
radium  chloride,  basing  the  production  of  the  Aus- 
trian mines  for  1912  upon  that  of  1911,  which  is 
known. 

Pitchblende,  the  richest  of  all  uranium  minerals, 
is  composed  mainly  of  uranium  oxide,  but  also 
carries  le.sser  quantities  of  a  large  number  of  other 
substances.  It  has  been  found  in  small  quantities  in 
Connecticut  atid  in  the  felspar  quairies  of  North 
Carolina.  Practically  the  total  American  output 
has  come  from  the  mines  in  Quartz  hill,  Gilpin 
county,  Colorado.  The  mineral  is  a  heavy  black 
substance  wliich  can  be  readily  identified  by  anyone 
who  will  suspend  a  sample  of  the  pitchblende  above 
a  photographic  plate  wrapped  in  black  jjaper  and 
kept  in  the  dark  for  a  few  days  with  a  key  or  other 
metal  opaipie  to  radium  radiations  placed  between 
the  sample  of  ore  am!  the  plate,  so  that  when  the 
plate  is  developed  a  shadowgraph  of  the  object  may 
identify  tiie  ore.  Pitchblende  may  carry  as  high  as 
80%  uranium  oxide,  although  the  average  ore  is  not 
nearly  as  rich. 

Carnotite  is  a  yellow  mineral  consisting  mainly  of 
potassium  uranyl  vanadate,  but  containing  also 
small  amounts  of  barium  and  calcium  compounds. 
Being  a  uranium  mineral  as  is  pitchblende,  it  of 
neces.sity  carries  radium,  although  it  has  not  yet 
been  deHnitely  established  that  the  uranium  and 
radium  are  in  equilibrium  as  they  are  in  pitchblende. 
However,  it  is  known  that  in  our  western  carnotite 
the  amount  of  radium  is  not  far  from  the  equilibrium 
ratio  and  in  calculations  given  above  an  allowance  of 
10%  has  been  made  to  cover  this  possible  ileHcieney. 
While  carnotite  is  known  to  occur  in  smaller  quan- 
tities in  other  States,  the  more  important  deposits 


are  scattered  over  a  considerable  area  in  Colorado  and 
Utah,  embracing  Meeker  a.iid  Skull  creek,  Colorado, 
Green  river,  Thompson's  Moab,  Richardson,  Table 
mountain,  Pahreah  and  other  places  in  Utah.  The 
largest  proportion  of  the  ore,  however,  has  been  pro- 
duced in  or  around  Paradox  Valley  in  southwest 
Colorado,  from  which  it  has  to  stand  long  hauls  by 
pack  animal  or  wagon  to  the  railroad.  Carnotite 
always  carries  vanadium  as  well  as  uranium  and 
radium,  but  is  purchased  almost  wholly  on  its 
radium  content,  comparatively  little  being  allowed 
for  the  vanadium  ]iresent. 

The  ore  consisting  of  a  tine-grained  sandstone,  con- 
taing  yellow,  linelypulverized  carnotite,  occurs  in 
pockets  and  is  easily  mined.  As  01  e  below  2% 
uranium  oxide  cannot  at,  the  present  time  lind  a 
market,  a  considerable  portion  of  the  ore  has  been 
thrown  on  the  dump  and  is  now  being  wasted,  as 
material  of  lower  grade  has  to  be  discarded  on 
account  of  the  long  haul  and  the  fact  that  European 
buyers  have  set  this  standard  as  to  quality.  Ores  of 
higher  grade  are  sometimes  obtained,  but  they  occur 
only  in  small  pockets,  and  it  is  gennally  advisable 
to  mix  these  high-grade  ores  with  ores  of  somewhat 
lower  grade  in  order  to  increase  the  .marketable 
output.  Ore  of  2%  uranium  oxide  is  now  worth 
approximately  >?75  per  ton  f.o.b.  New  York. 

In  the  mining  of  these  carnotite  ores  it  is  probable 
that  5  tons  of  material  capable  of  concentration  are 
thiown  upon  the  dump  for  every  ton  that  linds  its 
way  to  market.  To  develop  methods  for  concentra- 
tion of  these  ores  and  save  the  valuable  material 
now  wasted  is  one  of  the  problems  before  the  Bureau 
of  Mines  with  fair  prospect  of  a  successful  conclusion. 

It  is  dilticiilt  to  estimate  the  total  amount  of 
radium  that  has  lieen  produced  up  to  the  present 
time,  but  it  is  (juite  certain  that  if  the  ores  which 
have  been  mined  in  this  country  and  abroad  and  .sold 
for  radium  production  have  been  actually  worked  up 
into  this  material,  there  is  now  in  existence  .some- 
thing like  40  gm.  (1]  oz.)  of  radium.  The  pri<'e  of 
radium  salts  vaiies  somewhat.  In  large  quantities 
it  has  been  S60,000  per  gram  for  hoth  radiuni  chloride 
and  radium  bromide,  although  the  latter  contains 
less  metallic  radium  in  proportion  to  its  weight  than 
the  former.  It  should  be  remembered,  therefore, 
that  it  is  more  advantageous  to  purchase  radinm 
chloride  than  radium  bromide.  In  small  quantities 
the  average  price  has  been  iJ80,000  per  gm.,  which 
represents  about  •■?2,250,000  an  ounce. 

The  figures  given  show  veiy  plainly  that  the 
United  States  has  taken  the  palm  from  Austria  as 
the  radium  producing  country  of  the  world.  Very 
few  people  have  been  cognisant  of  the  fact  that  we 
have  such  deposits  within  our  borders.  Up  to  the 
present  time  very  little  interest  has  lieen  taken  in 
the  matter,  and  only  one  firm  has  engaged  in  the 
extraction  and  refining  of  radium  in  this  country — a 
condition  wliich  is  deploiable.  This  firm  has  not  yet 
entered  the  radium  market.  Practically  every  "ton 
of  ore  mined  in  1912  went  abroad. 

The  applications  of  radium  are  still  too  little 
understood  to  admit  of  definite  statement.  Its  dis- 
covery and  marvellous  properties  have  already 
changed  our  ideas  regarding  the  constitution  of 
matter,  and  scientific  investigation  will  undoubtedly 
lead  to  valuable  results  which  we  cannot  now  eveii 
foresee.  Altogether  loo  many  incorrect  statements 
and  vague  speculations  have  been  placed  before  the 
public  as  to  its  use  in  medicine.  A  recent  report  of 
the  London  Uailium  Institute  and  the  many  articles 
emanating  from  minor  laboratories  exjierimenting  in 
the  application  of  radium  to  therapeutics,  all  tend 
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to  show,  however,  that  it  has  a  real  value,  the  cer- 
tain application  of  which  must  await  further  experi- 
mentation. In  the  meantime  no  credence  should  be 
given  to  the  many  stories  that  are  sure  to  he  printed 
unless  they  are  backed  up  iiy  the  highest  medical 
authority  which  will  always  give  publicity  with 
caution. 

The  best  medical  authorities  appear  to  agree  that 
up  to  the  present  time,  radium  has  not  been  proved 
to  be  specific  for  any  disease,  althou<;h  it  has  een 
shown  to  be  helpful  in  many  cases,  and  tlie  outlook 
for  its  future  application  to  certain  diseases  not 
easily  treated  otherwise  is  decidedly  encouraging. 

Apparently  no  uranium  is  worked  up  in  the  United 
States,  but  according  to  statistics  gathered  by  the 
division  of  mineral  resources  of  the  U.  S.  Geological 
Survey  about  $14,000  worth  of  its  oxides  and  salts 
were  imported  into  the  United  States  in  1911.  It  is 
one  of  the  few  materials  shipped  abroad  as  ore  and 
returned  in  manufactured  form. 

A  preliminary  report  on  uranium,  radium  and 
vanadium  by  R  B.  Moore  and  K.  L.  Kitldl  will  sonn 
be  issued  by  the  Bureau  of  Mines.  This  bulletin 
describes  the  carnotite  deposits  of  Colorado  and 
Utah  and  the  pitchblende  deposits  of  the  foriTier 
State.  It  also  contain.s  details,  of  which  the  fore- 
going is  simply  a  general  summary,  which  cannot 
fail  to  be  of  value  to  all  tho.se  interested  in  our 
mineral  resources  and  theirdevelopment." — CHARLES 
h.  I'aiisons,  Miniiii)  and  Enr/iiieeriiig  World,  May 
HI,  1913,  p.  909.     (A.  R.)         ' 


Utilisation  of  Pineapi'le  Leaves.— "Dr.  E. 
V.  Wilcox,  Director  of  the  Hawaii  Experimental 
Station,  has  recently  .sent  to  a  firm  of  paper  manu- 
facturers in  the  United  States  a  supply  of  pimaiiple 
leaves,  and  this  firm  have  made  a  favourable  report 
on  the  fibre  produced  from  them.  It  is  found  suit- 
able for  a  kind  of  tough  paper  used  for  insulating 
purposes.  It  has  been  proved  that  the  fibre  can  be 
produced  with  the  machinery  for  making  sisal  fibre. 
Seventy  pounds  of  fibre  to  the  ton  of  pineapple  leaves 
can  be  produced,  which  at  14  tons  of  leaves  would  be 
1,000  lb.  of  fibre  to  the  acre.  At  a  profit  of  only  one 
half-penny  a  pound  this  means  £2  an  acre  for  what  is 
now  waste.  Dr.  Wilcox  is  stated  also  to  have 
received  reports  from  manufacturers  of  varnish  in 
various  cities,  upon  samples  of  kukui-nut  oil  sent 
from  the  Hawaii  experiment  station.  They  are  to 
the  etleet  that  it  is  far  better  than  liii^eed  oil  for 
making  varnish.  Honolulu  at  present  imporlsoO, 000 
gallons  of  linseed  oil  each  year.  Experiments  are 
being  made  to  produce  a  press  to  extract  the  oil." — 
Joiinial  of  tne  Koyrtl  Society  of  Arts,  Vol.  l.xi. ,  No, 
3154,  May  2,  1913,  p.  615.     (J."  G.) 

South  Akrican  Shkep  Dips. — -'The  Bradford 
Chamber  of  Commerce  has  recently  received  a  letter 
from  the  Chief  of  the  Agricultural  Department  of 
the  Union  of  South  Africa  at  Pretoria  asking  for 
information  regarding  the  ground.s  of  the  objections 
of  wool-users  to  the  use  of  caustic  soda  and  s'llphur, 
and  lime  and  sul|ihur  for  sheep  dips.  The  Chamber 
was  requested  to  recommend  an  unobje-tionable  dip 
which  would  be  likely  to  give  equal  satisfaction  to 
the  farmers. 

On  behalf  of  the  Bradford  Chamber  of  Commerce, 
.Mr.  FaAvcett,  president,  replying  to  the  letter,  gave 
the  following  reasons  for  the  objection  of  the  Cham- 
ber to  the  Use  of  caustic  .soda  and  sulphur,  and  lime 
anrl  sulphur  dips  : — (1)  Because  any  wool  so  treated 
will  be  damaged,  and  will  fetch  a  lower  ptice. 
Caustic  soda  and  sulphur  is  used  a.s  sodium  sulphide 


for  fetching  wool  off  the  dead  Heeces.  (2)  Wool  so 
treated  being  partially  dissolved,  tlie  resultant 
weight  of  the  fleece  is  considerably  less.  (3)  It 
makes  the  wool  mi)re  dillicult  to  scour.  On  solution 
in  water  the  caustic  soil.i  is  .set  free  and  acts  on  the 
wool,  causing  it  to  shrink.  (4)  The  ellectof  alkaline 
soda  salts  destroys  the  spinning  qualities  of  the 
wool,  decreases  its  elasticity,  and  causes  pieces  made 
from  such  yarn  to  take  a  rudily  colour  in  the  dyeing. 
Wool  so  treated  will  not  spin  to  fine  count.^.  (5) 
Wool  treated  with  alkalis  has  a  stronger  aflinity  for 
colouring  matters  than  wool  not  so  treated.  |(i)'  The 
use  of  sulphur  not  only  renders  the  wool  dillicult  to 
wash,  but  while  in  the  first  instance  it  produces  a 
good  colour  on  the  fibre  later  the  cohmr  deteriorates 
and  becomes  worse  than  before  the  sulphur  was 
applied.  (7)  There  is  no  necessity  to  use  dips  which 
are  injurious  to  the  fleece,  as  there  are  other  dips 
upon  the  market,  as  recommendeil  in  the  Report  of 
the  Departmental  Committee  of  the  Board  of  .\gri- 
cultureaiid  Fisheries,  which  are  quite  as  etticacious 
in  the  curing  of  scab  without  having  any  injurious 
ell'ect  on  the  wool." — Jr,tirniil  of  the  Society  of  Cliniii- 
cat  Imliistri/  {i\om  Client.  Trade  J.,  .^lay  10,  1913), 
May  31,  1913,  p.  530.     (F.  W.  W.) 


Reviews. 


Everyday  Uses  of  Portland  Ce.ment.  Cloth, 
octavo,  360  pages,  illustrated.  London  :  The 
A.s.sociated  Portland  Cement  Manufacturers, 
Limited.     Price  2s.  61. 

"  This  is  the  third  edition  of  a  book  that  has  had 
a  wide  circulation.  It  gives  valuable  practical 
information  relating  to  the  application  of  cement  to 
concrete  construction,  and  it  is  therefore  of  use  to 
the  mining  engineer,  who  is  now  required  to  know 
all  about  concrete  shafts,  supports,  etc." — Mininrj 
Maijazine,  May,  1913.     (\.  R.) 


A  Manual  of  Petrology.  By  F.  P.  Mennell. 
Cloth,  octavo,  260  pages,  with  many  illustra- 
tions     London:  Chapman  &  Hall.     Price  7s.  6d. 

"  This  is  a  new  edition  of  the  author's  '  Introduc- 
tion to  Petrotoyy,'  with  many  re-arrangements  and 
additiiins.  Mr  Mennell  is  an  authority  on  Rhode.sian 
geology,  and  he  ha-^  contributed  many  articles  to 
the  geological  journals  and  transactions.  The  book 
contains  many  references  to  Rhodesian  and  other 
South  African  occurreni^es  of  rocks,  minerals,  and 
ores,  so  much  so  as  ti;  give  it  a  distinctive  character. 
Moreover,  the  infiumation  and  views  are  founded 
largelv  on  his  own  observations." — Minimj  Maqazine, 
May,  1913.     (.\.  R.) 


Methods  of  Chemical  Analysis.  By  F.  A. 
GOOCH.  Chapman  &  Hall,  London.  Pages 
5'6  +  XII,  including  Indexes.  Chapters  XII, 
with  2i)  illustrations.     Price  17s. 

"  This  volume  is  apparently  being  used  in  the 
Vale  University  laboratories,  ivnd  contains  useful 
information  as  to  the  general  methods  of  chemical 
analysis.  The  general  scheme  includes  the  esti- 
mati'ui  of  beryliium,  boron,  lanthanum,  cerium, 
thallium,  vanadium,  and  other  metals.  It  is  a 
useful  volume  for  the  laboratory  bookshelf,  and  con- 
tains information  whiili  is  not  generally  met  with  in 
the  more  general  text-hooks  on  the  subject." — The 
Chemical  IVorld.iane,  1913.     (J.  W.) 
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Treatment  of  Concentrate  at  the  Goldfield 
Consolidated  Mill.  By  J.  \V.  Hutchinson. 
Pamphlet,  16  pages,  illu.strated.  San  Francisco  : 
Milling  and  Scientific  Prexs  :  London  :  The  Min- 
ing Mtigrcinc.  Piice  Is. 
"In  the  summer  of  1911,  a  series  of  articles  by 
J.  W.  Hutchinson  was  published  in  the  Mining  ond 
Scientific  Press,  deserihini,' the  metallur<,'ical  practice 
at  tlie  GoldHekl  Consolidatt-d,  Nevada.  Since  then, 
important  modihcations  have  been  made  in  the 
method  of  treatini;  tlie  concentrate,  and  parliculars 
were  given  l)y  Mr.  Hutcliinson  in  an  article  lliat 
appeared  in  the  issues  of  January  25  and  February  1 
of  lliis  year.  Tlie  new  method  consists  of  a  combina- 
tion of  eyaniding  raw  and  roasted  concentrate. 
The  rich  concentrate  coming  from  the  Deister  tables 
is  cyanided  raw,  wheieby  an  extraction  of  85%  of 
the  gold  is  obtainfd,  leaving  gold  worth  S25  in  each 
ton  of  tailing.  The  tailing  is  then  dried,  roasted, 
washed  for  copper,  and  cyanided.  Mr.  Hutchinson 
gives  the  reasons  for  the  adoption  of  this  method, 
and  full  details  of  the  process.  These  articles  are 
now  reprinted  in  pamphlet  form  and  constitute  a 
valual)le  addition  to  the  liteiature  of  gold  metal- 
lurgy."— Mining  Magazine,  May,  1913.     (A.  R. ) 


Abstracts  of  Patent  Applications. 


(C.)     375/12.     Albert  Henry  Guy.     An  improvement 

in  bearings  for  shaft  rollers,  or  other  mechanical 

haulages  and  the  like  wilb  the  necessary  lixings 

thereof.     17.7.12. 

This  application  relates  to  rollers   used   in   incline 

shafts   of   mines   and   on  the   tracks   of   mechanical 

hanhiges  for  carrying  the  hoisting  or  haulage  mpe. 

The  particular  feature  of  the  invention   consi-ts  in 

providing  the  roller  with  resilient  bearings.     This  is 

accomplished  by  the  use  of  springs  which  are  phiced 

underneath  the   bottom   half  of  the  bearing  bush  of 

each  end  of  the  roller  spindle. 

(C.)  459/12.  Alfred  George  Newkey  Burden. 
Improvements  in  ore  feeders  for  staiup  mills. 
20.8.12. 

This  application  refers  to  an  ore  feeder  comprising 
rollers  carrying  a  short  convevor  belt,  and  refers 
principally  to  provision  of  means  for  pieventing 
excessive  sag  of  the  l)elt  by  automatically  maintain- 
ing a  ctmstant  tensitju  of  sutiicient  magnitude  to 
admit  of  the  belt  being  carried  by  the  end  rollers 
only,  .ind  to  ensure  the  requisite  anionnt  of  friction 
of  the  belt  and  periphery  of  the  driving  roller.  This 
object  is  accomplished  by  the  provision  of  either 
springs  with  tension  ailjustable  by  means  of  screws 
and  nuts,  or  by  means  of  weights  acting  upon  levers. 

(C.)  464/12.  Hans  Nordrok  (I),  Gentil  Prelle  (2). 
Improvements  in  ore  feeders.     28  8.12. 

This  application  ha«  reference  to  means  for  actuat- 
ing ore  feeders  of  the  revolving  drum  type  and 
comprises  a  flexible  steel  band  less  in  length  than 
the  periphery  of  the  ilrum  and  acting  in  the  same 
manner  as  an  ordinary  band  brake.  The  drum  is 
revolved  by  means  of  a  cord  connected  to  a  tappet 
lever  so  that  when  the  tappet  descends  this  cord 
tightens  the  steel  band  which  then  grips  the  drum 
and  moves  it  forward.  The  steel  band  is  bronght 
into  its  original  positi(m  again  by  means  of  springs. 
The  application  also  includes  provision  of  ball  bear- 
ings for  supporting  the  drum. 


(C.)      465/12.       Robert   Rodger.       Improvements  in 

mills  or  appaiatus  for  reducing  ore    or  other 

materials.     28.8.12. 

This  application  covers  improvements  in  apparatus 

for  reducing  ore  or  other  material,  comprising  super- 

impo.sed  «ets  of  ciushing   rolls   with   corresponding 

plates,    acting   successively   on    the  material    to   be 

reduced,  the  material  falling  from  one  set  of  rolls  to 

those  underneath. 

(C. )      474/12.      Wilhelm  Mau.ss.      Improvements  in 
mountings  for   percussive  coal  cutters  and  the 
like.     2.9.12. 
This  application  covers  a  mounting  for  percussive 
coal    cutters    in    which    the   percussive    machine    is 
arranged    to   rotate   about    a    vertical    axis   and    is 
mounted  radially  to  said  axis.     It  consists  of  a  frame 
carrying  a  rotatable  meinberconstructed  to  carry  the 
percussive   machine,    said    frame   having   front   and 
rear   feet  at  such   distance  from  the  axis  of  rotation 
as  is  necessary  to  enable  the  tear  end  of  the  percus- 
sive machine  to  clear  it. 

(C. )     .3/13.     Giuseppe  Antonie  Pietro  Provay.     Im- 
provements   in    truck     tijiplers    or    means    for 
di.scharging  ore  contents  of  trucks  and  the  like 
vehicles.     2.1.13. 
This  application  has  reference  to  improvements  in 

tipplers  for  the  purpose  of  discharging  the  contents 

of  trucks. 

(C.)  106/13.  John  Ashford.  Improvements  in  and 
relating  to  tube  wells  and  the  like.  28.2.13. 
This  a|)plication  refers  to  specitic  construction  of  a 
filtration  screen  placed  in  bore-holes  for  water,  to 
prevent  sand  and  other  sediment  from  being  drawn 
into  the  bore  hole  by  pump  suci  ion.  The  application 
emliodies  19  claims,  giving  various  modifications  of 
construction.  In  general,  however,  the  construction 
claimed  eniliodied  a  longitudinally  shitted  pipe  con- 
struction, over  which  is  wound  in  helical  fashion  a 
wire  so  placed  as  to  give  any  desired  width  of 
filtration  o|jening. 

(C.)  208/1.3.  Matthew  Arnold.  Improvements  in 
oie  pulverising  machines.  8.5.13. 
This  patent  refers  to  a  pulverising  machine  formed 
of  sutiiciently  strong  material  and  parts  so  hardened 
as  to  <lecrease  the  wear  of  pulverising  zone  to  a  very 
small  per  centage,  and  also  producing  i)nlverised 
ore  of  any  size  through  proper  adjustment  of 
machine,  .saving  more  gold,  and  doing  twice  the 
woi  k  with  less  power  and  less  water  than  in  the  old 
way  with  stamp  mills. 

(C.)      258/13.      Allied   Edward   Barker.      Improve- 
ments in   bearings  for  conveyor  belt  idlers  and 
the  like.     5  6.13. 
This  ajiplication  refers  to  ball-bearing  idlers  for 

conveyor  belts  and  is  for  the  provision  of  an  enclosed 

space  for  the  luhricant,   so  that  the  whole  body  of 

the  idler  is  not  used  for  this  purpose. 

(C.)  284/13.  Nicholas  Henrie  Marie  Dekker.  Im- 
provements in  01  relating  to  electrolytes  for  use 
in  electronietallnrgy.      19.6.13. 

This  patent  refers  to  improvements  in  electrolytic 
processes  whereby  either  metals  or  metallic  oxides 
are  obtained. 

The  governing  feature  of  this  invention  consists  in 
the  use  as  electndyte  of  baths  containing  a  salt  of 
the  metal  to  be  obtained  and  containing  no  other 
water  than  the  water  of  crysiallisation  of  the  salts 
forming  the  bath  ;  thus  aviiiiling  the  formation  of 
oxygen '  and  hydrogen  resulting  from  the  decom- 
position of  water  in  the  oidinary  processes,  which 
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factor  causes  secomlaiy  reactions  atl'ecting  unfavDiir- 
ably  the  operation. 

Tlie  process  can  be  applied  to  the  recovery  of 
metals  from  their  silts,  tlie  recovery  of  metals  by 
refining  niaties  of.  impure  metals  and  for  the  foruja- 
tion  of  metallic  oxides. 

The  piteiit  specilication  deals  in  detail  with  the 
dift'ererit  ways  employed  to  obtain  the  results  above 
mentioned. 


Selected  Transvaal  Patent  Applications. 


Kklatino   to  Chkmistry,  Met.\llurgy  and 

MiNINiJ. 


Compiled   by  C.  H.  M.  Kiscii,   F.M. Chart. Inst.P.A. 
(IjOMiion),  .loiiannesliurg  (Menilter). 


f  A'.  B. — hi  this  list  ( 1*)  means  [irovisional  specifica- 
tion, and  (C)  com/ilete  specification.  The  nmnber 
(liven  IS  that  of  the  s/ierijication,  thename  that  n/  the 
applicant^  and  the  date  that  ojjiiing. ) 

(C.)  317/13.  John  William  Cobb.  A  process  for 
the  e.xtractioi]  of  ammonia  and  sulphur  compounds 
from  gas.     3.7.13. 

(C.)  318/13.  Kay  C.  Newhouse.  Improvements 
in  roll  crusliers.     4.7.13. 

(P.)  319  13.  Johannes  Frederick  Jan^e  van  Itens- 
burg.  Improved  respiratiii.g  apparatus  with  pulsating 
reservoir.     4.7.13. 

(P.)  3/0/13.  John  Roger  Walters.  Steel  rope 
slip  roller.     4.7.13. 

(P.)  321/13.  EriU  (iustaf  Hednian.  Improve- 
ments in  knife  edge  bearings  for  weighing  apparatus. 
4.7.13. 

(C  )  322/13.  •  F.  W.  Otl'ermeier  (1),  J.  A.  J.  Stuy 
(2).      Improved  nut  with  spring  washer.     5.7.13. 

(P.)  323/13.  Tliomas  S.  McLaren.  Electro- 
thermic  hot  air  inculpator.     fl.7.13. 

(C.)  326/13.  Franci.s  Edward  Matthews  (1), 
Henry  James  Wheeler  B.iss  (2),  Harry  Montagu 
Elder  (3).  Improvements  in  the  manufacture  of  un- 
saturated hydrocarbons.     10.7.13. 

(P.)  327/13.  Alfred  William  Torkington.  Im- 
provements in  or  relating  to  tyres  and  in  the  manu- 
facture ot  thcsame.      10.7.13. 

(P.)  32i(/13.  George  Alfred  James  (1),  Electric 
Amalgamator  Company  (2).  Method  and  apparatus 
for  recovering  metals.      10.7.13. 

(C.)  330/13.  Frederic  Lewis  Nathan  (1),  \Vm 
Rintnul  (2),  Frank  Baker  (3).  Improvements  relat- 
ing lo  explosives.     10.7.13. 

(P.)  331/13  Joliii  Pountney  Udal.  Improve- 
ments in  the  manufacture  of  nitroglycerine    1 1.7.13. 

(C.)  333/13.  Ernest  Ki  burn  Scolt.  An  improved 
furnace  for  the  ti.xation  of  nitrogen.      11.7.13. 

(C.)  3.34/13.  Edward  May  Munro  (I),  The 
R.E.  r.  Construction  Co.,  Ltd.  (2).  Improvements  in 
or  relating  to  trolleys  for  electric  traction  systems. 
11.7.13. 

(C. )  335/13.  Sandycroft,  Ltd.  (I),  Thomas  Murth- 
waite  Duiton  (2).  Improvements  in  and  connected 
with  electric  controllers.     11.7.13. 

(P.)  336/13.  J.isef  Carl  Steinebach.  Improve- 
ments in  devices  for  automatically  stopping  electric 
noists.     12.7.13. 

(P.)  3.38/13.  Wm.  Blane  Dodds  (1), David  Charles 
Bowen  (21.  Improvements  in  linings  for  the  ends  of 
tnbe  mills  and  the  like.     16.7.13. 


(P.)  339/13.  Gaston  Jacquier.  Improvements  in 
the  precipitation  of  metals  from  .sohitions  of  their 
salts,  and  apparatus  therefor.      16.7.13. 

(P.)  310/13.  Evan  Williams.  Improvements  in 
means  for  cidlecting  detritus  and  dust  pnjduced  in 
the  operation  of  rock  drilling  machines  and  the  like. 
lb.7.13. 

(P.)  341/13.  Urlyn  Clifton  Tainton(l),  Malcolm 
Foerstcr  Lamhe  Ayme  Aymard  (2).  Improvements 
in  the  electrolytic  recovery  of  metals  from  their 
solutions  and  in  apparatr.s  therefor.      16.7  i:i 

(P)  342/13.  dames  Durdop  Wilson  ;1),  Maurice 
Sidvie  Aaron  (2).  Improvement  in  safety  catches 
for  mine  skips  and  cages,  hoists,  and  the  like".    17.7, 13. 

(C.)  343/13.  Thomas  Hawkins.  Improvements 
in  the  manufacture  of  explosives  of  the  sprengel 
class.     17.7.13. 

(P.)  34.5/13.  Alexander  McNamara.  Improve- 
ments in  anil  in  connection  with  rotary  drills.    17.7. 13. 

(P.)  341)/ 13.  Percy  Herbert  Benjamin.  An  im- 
proveil  adjustable  rim  or  emergency  wheel  for  use 
with  motor  driven  vehicles  and  the  like.     17.7.13. 

(P.)  347/13.  Ingo  Emmanuel  Kohlmeyer.  Im- 
provements in  an<t  relating  tf  rotary  mills  for 
reducing  ore  and  other  materials.     18  7.13. 

(P.)  349/13.  A.  Macgregor  Ritchie.  A  new  com- 
bination forming  a  material  ff)r  use  in  forming 
ceilings,  covering  partitions,  and  the  like.     IS  7  13. 

(C.)  350/13.  Alexander  Purser.  Improvements 
in  valves.     19.7.13. 

(P.)  352/13  George  Harold  Leeney.  Improve- 
ments relating  to  ventilators  for  buildings.     21.7. 13. 

(C.)  353/13.  Otto  Bernard  Blackwell  (1),  Gus- 
tavus  Adolphus  Anderegg  (2).  Improvements  in 
methods  of  reducing  telephonic  disturbances.  21  7.1.3. 

(P.)  354/13.  Charles  Lester.  An  improved  valve 
for  pumps  and  the  like.     22  7. 13. 

(P.)  355/13.  Walter  Edward  Letty.  Safety 
shield  to  high  ten.sion  overhead  transmission  towers. 
22.7.13. 

(P.)  358/13.  George  Stott.  Improvements  in 
rollers  for  mine  shafts,  haulage  ways,  and  the  like. 
23.7.13. 

(P.)  359/13.  John  Harboltle.  Improvements  in 
rope  sheaves,  rope  pulleys,  and  the  like.     24.7  13. 

(P.)  361/13.  Wm.  George.  Improved  explosive 
cartridge.     2.5.7.13. 

(C.)  .362/13.  Frederick  Lamplongh.  Improve- 
ments in  or  relating  to  a  process  and  ajipaialns  for 
the  conversion  of  heavy  hydrocarbons  into  lighter 
hydrocarbons.     25.7.13. 

(C.)  363/13.  The  British  Cyanides  Co.,  Lid.  (1), 
PMmund  Charles  Rossiter  (2).  Improvements  in 
the  manufacture  of  sodium  alloys.     25.7.13 

(C.)  364/13.  Society  Geneiale  des  Nitrures  (1), 
Paul  Bunet  (2).  Improvenienls  in  the  manufacture 
of  aluminium  nitride  and  other  operations  in 
electrical  furnaces.     25.7.13. 

(P.)  365/13.  Phillip  Arthur  Whear.  Imprnve- 
ments  in  work  drills  with  detachable  bits.      29  7. 13. 

(P.)  367/13.  Edward  Oscar  Ord  Christoplierson. 
Improvements  in  bearings  of  truck  wheel  axles. 
.30.7.13. 

(P.)  .368/13.  Lancelot  Ussher.  Improvements  in 
cocks  for  water  sprays  and  the  like.     30.7. 13. 

(C.)  .369(13.  .John  Evans.  An  improved  process 
for  converting  fine  coai  into  a  marketable  fuel. 
30.7. 13. 

(C.)  370/13.  Neston  Gabriel  Auunste  Marie 
Joseph  Cliampy  (I),  Leon  Paul  Alexamlre  Geimain 
Cham[)y  (2).  Process  of  ami  relating  to  the  prepara- 
tion of  porous  material  for  lilling  receptacles  intended 
for  storing  explosive  gases.     31.7.13. 


112 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       Aug.  191S 


(C.)  371/13.  Osciir  Schluter.  A  process  and 
apparatus  for  melting  in  the  holder  wires  for  the 
.supportini;  frames  of  metal  filaments  or  metal  wire 
lam|).s.     31.7.13. 

(C.)  37-2/13  Richard  Friedrich  Hermann  Triiger 
(1),  Dr.  Ing.  Erich  Philippi.  A  switch  gear  for  several 
conductors,  machines,  or  apparatus  to  be  connected  to 
one  and  the  same  busbar,  the  said  conductors  or 
machines  being  switched  in  and  out  with  the  use  of 
one  anil  the  same  resistance.     31.7. 13. 

(C.)  373/13.  Emmet  Frank  Galligan  (1),  Wm. 
Henry  Galligan  {■>),  Henay  Enson  Woodward  (3). 
Improvements  in  dust  collectors  for  rock  drills. 
■2  8.13. 

(C.)  374/13.  Charles  Wesley  Jean.  Improve- 
ments in  presses.     2  8.13. 

(P.)  375/13.  Anthony  William  Richard  Schieder. 
Improvements  in  apparaMis  for  "lashing"  or  moving 
broken  rock  or  other  nuiterial  in  underground  work- 
ing of  mines  or  the  like.     2.8.13. 

(P.)  376/13.  Henry  Lethbridge  Templer.  Im- 
jirovementsinrock  drills  with  deiachable  bits.  5.8.13. 

(P.)  377/13.  Henry  Wm.  Rogers.  A  new  water 
drill  to  prevent  all  dust  from  the  drill.     5.8. 13. 

(C.)  378/13.  Irving  Langmuir.  Improvements 
in  incandescent  electric  lamps.     6.8.13. 

(C.)  379/13.  Wm.  Augustus  Hall.  Process  of 
desulphurizing  ore.     S  8.13. 

(C.)  380/13.  Wm.  Augustus  Hall.  Improve- 
ments in  the  art  of  desulphurizing  ores.     8.8  13. 

(C.)  381/13.  Wm.  Augustus  Hall.  Improve- 
ments in  furnaces  for  decomposing  pyrites  and  other 
metallic  sulphides.     8.S.  13. 

(P.)    38.3/13.     Wm.  Miller.    Safety  brake.    8  8.13. 

(P.)  38-t/13.  Stephanus  Venter.  Inipiovements 
in  apparatus  for  recovering  precious  stones  and 
metals  from  alluvial  and  other  matter.     9  S.  13. 

(P.)  386/13.  J.  Christian  Keul.  Chlor- petrol. 
9.8.13. 

(P.)  387/13.  Lewis  James  Rossiter.  Improve- 
ments in  valves.     12.8.13. 

(P.)  388/13.  Wm.  Holman  James.  Electro- 
chemical   treatment     of     metal    bearing    material. 

(P.)  389/13.  John  Head.  Improved  hydraulic 
press  for  skins,  forage  and  the  like.     15  8  13. 

(C.)  390/13.  Dr.  Graf  Botho  Schweiin.  Im- 
provements in  the  electro  osmotic  extraction  of  waler 
from  animal,  vegetable  or  mineral  substances,  and 
in  apparatus  therefor.      16.8.13. 

(C.)  391/13.  Auguste  P'ernbach  (1),  Edward 
Halford  Strange  (2).  Imiirovements  in  connection 
with  fermentation  processes  for  the  production  of 
acetone,  and  higher  alcolioLs,  from  starch,  sugars, 
and  other  carbohydrate  materials.     16.8.13. 

(P.)  392/13.  James  Dunlop  Wilson  (1),  Maurice 
Solvie  Aaron  (2),  Lewis  Levy  (3).  Improvements  in 
drills  and  detachable  cutters  therefore.      18.8. 13. 

(P.)  393/13.  James  Dunlop  Wilson  (1),  Maurice 
Solvie  .\aroTi  (2).  Improvements  in  means  forclean- 
ing  the  screws  of  rock  drilling  machine  bars.    18.8.13. 

(C.)  39.1/13.  Louis  Wni.  Campbell.  Improve- 
ments in  electrical  heating  units  and  resistance  coils 
and  method  of  manufacturing  the  same.     21.8.13. 

(C.)  397/13.  James  Dowson  Jackson.  Improved 
appaiatvis  for  separating  solid  matter  from  smoke. 
Improvement  in  and  connected  with  apparatus  for 
clearing  smoke.     21.8.13. 

(G.)  398/13.  Harry  Pauling.  Improvements  in 
the  process  of  concentrating  dilute  nitric  acid. 
21.8.13. 

(C.)  399/13.  Sterling  Telephone  Electric  Co., 
Ltd.  (1),  Francis  George  Hell  (2).  An  improved  con- 
tact breaker  for  electric  bells  ami  the  like.     21.8.13. 


(C.)  401/13.  Constantin  de  Sednefi'.  Improve- 
ments in  electrical  accumulators.     21.8.13. 

(C.)  403/13.  Alphonse  Emile  Verge.  Improved 
gelatine  explo.sive.     22.8.13. 

(C.)  404/13.  Alphonse  Emile  Verge.  Manufac- 
ture of  derivates  of  toluene.     23.8,13. 

(P.)  40.5/13,  James  Esson  An  improved  car- 
burettor for  internal  combustion  engines.     23  8.13. 

(P.)  407/13.  Gaston  Jacquier.  A  new  process  of 
detinning.     25.8.13. 

(P  )  408/13.  Harold  Austin  Lewis.  Improve- 
ments in  spray  devices  for  rock  diiliing  machines. 
25.8.13. 

(P.)  409/13.  Joseph  Foulkes  Williams.  An  im- 
proved electrical  fuse  lighter.     25.8  13. 

(P.)  410/13.  Sigismund  Banman  Schlam.  Safety 
link  for  preventing  overwinding  of  mining  cages  or 
skips.     26.8.13. 

(C.)  411/13.  Thomas  George  Johns  (D,  Albert 
Richard  Bannister  (2).  Improved  vaiiable  power 
transmission  gear.     26.8.13. 


Chang-es  of  Address. 


Members  and  Associates  are  requested  to  notiffi  the 
Secretary  immediately  of  any  chanqe  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  sh'iulil  he  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 

Adams,  A.  R.  Ifo  Springs;  P.  O.  Bo.\  5539,  Johan- 

nesb\irg. 
Brown,    A.    H.,   Ijo   London,    Ont.  ;    Hudson   Bay 

Mines,  Ltd.,  Cobalt,  Ontario,  Canada. 
DONKIN,    \V. ,   Jr.,    Ijo    Rhodesia;    3.i,    Amesbury 

Avenue,  Steatham  Hill,  London,  S.W. 
EnG.AR,  J.,  //o  Pilgrims  Rest ;  Vaalhoek,  Transvaal. 
Eraser.  C,  //oSt.  George's  Mine  ;  .Magnet,  Western 

Australia. 
Greathkaii,   C.    H.,   Ijo  Germiston  ;    c/o   Mrs.    P. 

Greatbead,  P.  O.  Alkmaar,  Delagoa  Bay  Line. 
Hamilton,  E    M.,  Ijo  New  York;  10,  Elgin  Park, 

Kedland,  Bristol,  England. 
JOLL,  E,  M,,  l.o  Marvel  Loch  ;  t^ueon  of  the  Hills 

Mine,  Meekatharra,  Western  Australia. 
Johnston,    J.,    //o  New  York  ;    Nipissing  Mining 

Co  ,  Ltd..  Cobalt,  Ontario,  Canada. 
Mares,  W.  H.,  Ijo  Rietfontein  ;  57,  Meyer  Street, 

Germiston. 
Mills,  L.  D.,  Ifo  Johannesburg  ;  121,  Second  Street, 

San  Francisco,  California,  U.S.A. 
MORISON,  S.,  Ijo  Box  1447  :  P.  O.  Box  2339,  Johan- 
nesburg. 
Robkrt.s,  E  ,  Ijo  Knights  ;  State  Mines,  P.  0.  Box 

28,  Brakpan. 
Rose,  A.   F.,  to  Robinson  G.    M.  Co.,  Ltd.,  P.  O. 

Bo.\  1024,  .Johannesburg. 
Ross,  A.  W.,  Ijo  London  ;  Jemaa,  Northern  Nigeria. 
Shkaidy,  .1.  L.,  to  P.  ().  Box  107.  Pilgrims  Rest. 
Thoma-s,  H.  T.,  Ijo  India  :  Camplield  Villas,  Truro, 

Cornwall,  England. 
Veasey,  J     11.,  Ijo  Rhodesia;  Modder  "  B  "  G.  M. 

Co..  P.  O.  Box  14,  Brakpan. 
Welsh,   T.   S.,    to     42,    Rand    Victoria    Cottages, 

Germiston. 
Wilson,  L  N.,  i/o  West  Coast  Amalgamated  Mines, 

Abbontiakoon     Mines,     Ltd.,    Tarquah,    West 

Africa. 
Yates,  A.,  Ijo  Blackpool  ;  14,  M'inchester  Avenue, 

Sedgley  Park,  Prestwich,  Manchester,  England, 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
September  20th,  1913. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  South  African  School  of  Mines 
Building,  .Johannesburg,  on  Saturdaj',  September 
•20th,  191.3,  Mr.  Alex.  Richird.son  (President)  in 
the  chair.     There  were  also  present: 

37  Members:  Messrs.  H.  A.  White,  T. 
Donaldson,  E.  Pam,  C.  Toombs.  F.  W.  Watson, 
.John  Watson,  Prof.  .J.  A.  Wilkinson,  R.  G. 
Bevington,  Dr.  W.  A.  Caldecott,  A.  F.  Cro.sse, 
W.  Culien,  W.  R.  Dowling,  A.  McA.  Johnston, 
Dr.  J.  Moir,  J.  R.  Williams  (Members  of 
Council),  A.  S.  Allani,  J.  Chilton,  W.  M.  Coulter, 
R.  Dures,  L.  L.  Ellis,  R.  Gascoyne,  H.  Hill, 
W.  E.  .John,  G.  A.  Lawson,  W.  A.  Ledingham, 
A.  Macdonald,  G.  Melvill,  .J.  M.  Neill,  F.  D. 
Phillips,  J.  C.  Phillips,  A.  Schw.arz,  W.  B. 
Seniple,  A.  L.  Spoor,  A.  Thomas,  W.  E.  Tliorpe, 
J.  H.  Veasey,  and  A.  .1.  Walton. 

16  Associates  and  .Students:  Me.ssrs.  X.  S. 
Arnot,  E.  G.  P.askett,  G.  J.  V.  Clarence,  O.  A. 
Gerber,  W.  Human,  R.  W.  Irwin,  S.  E.  Willo.vs- 
Munro,  D.  Nicholas,  O.  P.  Powell,  R.  Ramsay, 
H.  Rusden,  B  C.  Smith,  H.  Stadler,  I.  R. 
Trollii),  R.  R.  Vail,  and  H.  Ward. 

9  Visitors,  including  Dr.  R.  A.  Lehfeldt,  and 
Fred.  Rowland  (Secretary). 

NEW    MEMBERS. 

Dr.  W.  A.  Caldecott  and  Dr.  J.  Moir  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
that  the  candidates  for  membership  had  been 
elected,  as  follows  : — 

M.A.RTIN,  .loHN  Sx.VNr.EY,  Xew  Moililerfontein  G.M. 

Co.,  Ltd.,  P.  O.  Bo.t  2;"),  Benoni.     Assayer. 
Gno.ss,  Leon  Anskll,  B..Sc.,  lvnii,'hts  Deep,  Ltd.. 

P.    O.    Box    143,     Genuistoii.       Metallurgical 

Cliemist. 


The  Secretary  announced  that  since  the  last 
meeting  of  the  Society  the  following  Associates 
and  Student  had  been  admitted  by  the  Council : 

As  Associates — 
Blenkinsop,  Georoe  Hem!V,  M.Inst.M.M.,  p.  O. 

Box    1'21,   .Johannesburg'.       Corsultlnf;    Mining 

Engineer  and  Geologist. 
GlFFORi),  Arthur,  Mysore  G.  M.  Co.,  Ltd.,  Mari- 

kiippani,  S.  India.     Mining  Engineer. 
.Jen'SKK,  Eiler,  Great  Fingall  Consolidated.    Ltd., 

Day  Dawn,  Western  Australia.     Metallurgist. 
Keouoh,  .Joseph.  Messina  (Transvaal)  Development 

Co.,  Ltd.,  Grenfell  Camp,  Messina.    Mine  Over- 
seer. 
.SroTT,  Bertram  John.  Luipaanlsvlei  Estate  and 

G.    M.   Co.,  Ltd.,  P.  O.   Box  .53,  Krngersdorp. 

Mill  Manager. 

As  Student — 
.Smtth,    BEN.r.\MIN   CH.iRLE.s,    Roodepoort    United 
Main   Reef  G.    M.   Co..   Ltd..  P.   O.    Box    152, 
Itooilepoort.     Plate  House  Assistant. 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
meeting  were  confirmed. 

Gen'eral  Business. 

The  President  :  I  have  pleasure  in  drawing 
your  attention  to  the  fact  that  there  are  no  less 
than  eight  Past-Presidents  with  us  to-night.  The 
continued  and  active  interest  which  those  who 
have  occupied  the  chair  show  in  the  work  of  the 
Society  is  a  good  augury  for  its  future. 

AMBULANCE    COMPETITIONS    AND    THE    BAND 
MUTUAL    ASSURANCE   CO.,    LTD. 

The  Secretary  :  I  have  received  a  letter 
from  Mr.  J.  G.  Bilbrough,  the  Managing  Secre- 
tary of  the  Rand  Mutual  Assurance  Company, 
Ltd.,  which  he  wLshes  to  have  brought  to  the  notice 
of  those  who  may  be  taking  part  in  ambulance 
competitions : — 

"  I  am  directed  to  advi.se  Members  of  the 
Rand  Mutual  Assurance  Co.,  Ltd.,  that  this 
Company  is  prepared  to  hold  covered,  in  terms 
of  its  Policies,  those  employes  of  Members  who 
may  take  part  in  Ambulance  Competitions,  and 
■should    any    such   eniploye   be   injured    by    an 
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accident  arising  out  of  and  during  the  course  of 
such  a  competition  then  this  Company  will  pay 
such  employes  claim,  as  though  the  accident 
had  arisen  out  of  and  in  the  course  of  such 
employes  work  for  his  employer,  provided 
always  that  the  following  conditions  are  olj- 
served :  — 

1.  The  competition  shall  be  under  the  auspices 

of  an  Association  duly  recognised  by  the 
Minister  of  Mines  in  terms  of  Art.  277  (3) 
of  the  Mines  and  Works  Regulations  ;  such 
as  the  St.  John  Ambulance  Association  or 
the  South  African  Red  Cro.ss  Society. 

2.  This  Company  must  be  duly  advised  of  par- 

ticulars of  each  comiietition,  viz.  :  — 

(a)  Where  the  competition  is  to  take  place. 

(4)  Whether  on  surface  or  underground  or 
both. 

(c)    The  date  of  such  competition. 

((0  The  names,  occupations  and  wages  of 
the  employes  of  your  Company 
who  are  taking  part  in  the  com- 
petition. 

3.  This  Company  to  confirm,  in  writing,   to  the 

member  concerned  that  it  accepts  the  risk 
in  regard  to  the  particulars  given  in  terms 
of  the  above  (Condition  2). 

4.  No  risk  will  be  accepted  by  this  Company  in 

regard    to    injuries    sustained    by    officials, 

judges  or  any  per.sons  other  than  members' 

employes     actually    taking    part    in     such 

competitions. 

In  view  of  the  fact  that  a  good  knowledge  of 

ambulance  work    amongst    members'  employes 

will  tend  in  the  direction  of  reducing  claims  on 

this    Company,     and     in    order    to    encourage 

members'  employes  to  take  part  in  such  useful 

work,    my    Board    have    decided    to    cover    the 

aforesaid  risks  free  of  charge." 

IMPROVED    T.\PS    FOR    BURETTES. 

Prof.  J.  A.  Wilkinson  {Ahmher  of  Council) -. 
I  should  like  to  bring  to  the  notice  of  members 
a  slight  modification  in  the  tap  of  an  ordinary 
burette,  which  I  have  found  in  practice  to 
obviate  some  of  the  difficulties  formerly  expei'i- 
enced  with  the  ordinary  kind.  If  in  titrations 
one  holds  the  handle  of  the  tap  round  the  burette 
with  the  left  hand,  whilst  stirring  with  the  right 
hand,  the  tap  is  very  liable  to  leak.  Also  in 
carrying  the  burette  about  a  laboratory,  it  is 
generally  held  horizontally  and  more  often  than 
not  with  the  handle  of  the  tap  pointing  down- 
wards, with  the  result  that  the  tap  falls  out  and 
is  broken.  The  modification  designed  to  over- 
come these  unwelcome  experiences  is  to  prolong 
the  tap  through  the  hole  and  drill  a  .small  hole 
through  it  at  right  angles  to  the  axis  of  the  tap. 
Through  this  bole  insert  a  small  piece  of  wood — 


a  match  splint  serves  the  purpose — so  that  the 
wood  touches  the  burette  and  so  prevents  dis- 
placement of  the  tap.  Another  device  is  to 
groove  the  prolongation  and  insert  a  rubber  band 
in  the  groove.  This  method,  I  believe  was  used 
first  in  America.  It  exists  on  the  taps  of  the 
Levy  air-analy.sis  apparatus. 

iWr.  H.  A.  White  {Vice-President)  :  I  would 
like  to  ask  Prof.  Wilkinson  how  he  drills  that 
hole  ? 

Prof.  J.  A.  Wilkinson  :  In  reply,  I  may  say 
that  ordinary  burette  taps  are  not  made  long 
enough  to  permit  of  a  hole  being  drilled,  and  so 
I  have  not  attempted  drilling.  The  burettes 
handed  round  were  supplied  to  my  order  with 
the  special  taps  ready  for  use  by  Messrs.  Baird 
ik  Tatlock,  of  Hatton  Garden,  London,  but  I  am 
sure  any  chemical  supply  firm  would  make  them. 
It  should  be  borne  in  mind  that  here  in  South 
Africa  there  are  no  manufacturing  or  supply 
firms  of  this  character  and  if  a  tap  gets  broken 
it  is  practically  sjieaking  an  impossibility  to 
procure  another,  so  that  the  burette  is  almost 
useless. 


THE  DETERMINATION  OF  THE  ACIDITY 

OR  ALKALINITY  OF  WATERS— A  STUDY 

IN  INDICATORS. 

By  J.\s.   MoiR,   M.A.,  D.Sc.  (Past-President). 


The  object  of  this  small  |>aper  is  to  call  atten- 
tion to  the  fact  that  very  misleading  conclusions 
may  be  drawn  as  to  the  acidity  of  mine  water 
or  the  alkalinity  of  town  water,  if  the  titiations 
are  done  with  the  wrong  class  of  indicator. 
The  table,  which  is  the  essence  of  this  paper, 
shows  that  the  town  water  can  be  shown  to  be 
either  acid  or  alkaline  according  to  the  indicator 
used,  and  that  the  mine  water,  which  really  con- 
tains about  6.5  to  70  parts  of  free  sulphuric  acid 
per  100,000,  can  be  made  to  show  anything 
from  nil  to  over  100  parts  of  H.iSO^  according  as 
the  indicator  is  an  arylamino-dye  {e.g.,  tropaeo- 
line  00)  or  a  phenol  {e.g.,  thymolphthalein). 

The  table  explains  itself,  as  the  indicators  are 
arranged  roughly  in  order  of  strength.  In  both 
cases  large  samples  of  the  water  were  taken 
so  as  to  ensure  uniformity  of  composition  ;  and  in 
the  case  of  the  town  water  great  care  was  taken 
to  collect  it  slowly  so  that  dissolved  CO.,  (which 
is  titrated  as  an  acid  by  half  of  the  indicators) 
should  not  be  lost  by  agitation. 

Another  mine-water  of  dift'erent  type  (Crown 
Mines,  Shaft  3)  was  tried.  It  contained  prac- 
tically no  ferrous  iron,  but  plenty  of  ferric 
sulphate.     100  cc.  used  17  to   17i  cc.  Nja  soda 
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New  Goch  Mine  Water, 
(Untreated) 


Acid 


Contains  ferric,  ferrous,  aluniininni,  calcinm  and  magnesium 
sulphates  with  free  sulphuric  acid. 


Johannesburg  "Alkaline"  Tap 
Water  (I'lein  Street  Laboratory). 

Contains  calcinm  and  magnesium  bi- 
carbonate with  a  little  Rulpliate  and 
some  free  carbonic  acid 


Indicator. 


1  Alizarine-yellow  K 

•2  Tropaeoline  O 

3  Thymolphtlialein  ('/)  little 

(/<)  much 

4  Benzaurine  (phenolbenzeine) 

5  Tetrabron)phenolphthalein 

6  Phenolphthalein 

7  4-nitrobenzeneazoguaiacol 
S  Litmus  (to  blue)' 

9  Lacmoid  (to  blue)* 

10  4'acetamino-4-oxyazobeiizene 

11  4' oxyaz(d)enzene 

12  4'-umino-4  oxyazobenzene* 

13  Orange  1 


Ca  -V/o  So<Uuui  Hydrate  per  100  cc.  Water. 


pink 


abl.  15to  pink :  intermediate  orange 

at  12 
abt.    13     „      „  „  at  11 

lO'S"!  to   perui;inent   green    due   to 
10-1  I  blue  mixed  with  Fe(0H)3 
O'o  to  lOo  (unsharp) 

(i  to  9  (unsharp) 

8'0    permanent  ;    temporary 

much  earlier 
6-9  (sharp) 

6  to  7  (uncertain:  precipitate  at  o  5) 
abt.  59  (fairly  sharp) 
6  4  (sharp) 

6 '2  (fairly  sharji) 

IndeHnite  excess  to  alkaline  colour 

Not  tried 


It 


14  ((-naphlliolphthaleiu 

1.5  4 -nitro-4  oxyazobenzene 

16  Kosolic  acid  (aurine) 

17  Alizarine 

18  Litmus  (to  red)* 

19  Lacmoid  (to  red)* 
10  Methylred 

21  Phenacetoline 

22  Paranitrophenol 

23  Dianisidine-azo-dinietliylaniline 

24  Dimethylamino-azobenzene 
2.5  Methyl  orange 

26  Congo  red 

27  4'-amino  4  oxyazobenzene* 

28  Tropaeoline  00. 

29  Methylviolet 


6 '75  (sharp) 

6  4  (at  point  of  precipitation) 

66  (sharp,  but  takes  time  to  finish) 

7  to  8  (vague  :  sjioilt  by  precipita- 

tion) 


5!)  (to  yellow,  sharp) 

abt.  7'5  (to  violet,  fairly  sharp) 

abt.  2  (useless) 

3 '5  to  orange  (fairly  sharp) 

2-1   (sharp) 

IndeHnite  alkaline  point,  2'5  salmon 

abt.  7  to  red  :   1  '5  to  brown  (poor) 

(t-.5  from  acid  to  neutral 

Trace 

Water  not  acid  to  this 


Wuter  aciil  to  thst  12  indioators 
abt.  4  to  pink  :  orange  at  1 

3'5  to  4  to  pink  ;  fairlj'  sharp 
....    to  faint  permanent  blue 

3o  to  4  for  violet :  some  deepening 

of  orange  at  I'S 
Trace  to  01  (sliarp  to  faint  violet) 
0'2  to  permanent  pink:  rather  less 

with  excess 
0-3  to  0  5  (fairly  sharp) 
Indetinite  trace 
Quite  indehnite  up  to  2  cc. 
Trace  to  01,  from  green-yellow  to 

orange 
0-2  to  0-3 
abt.  05  to  alkaline   orange   (li 

green  in  neutral  stage) 
Practically  neutral 
Water  alkaline  to  remaining  indicators 
cc.  ^7-''  Il*-'i  pt-T  1*JU  ce.  water 
Trace  to  0  05 
0-1  (sharp) 
0-6  to  0-9  (vague) 
abt.  0'8  (to  yellow,   but  unsharp) 


abt.  1'3  (useless) 

lo  (sharp) 

1  6  (to  red,  sharp)  (I  3  to  salmon) 

1'3  to  16  (to  yellow,  unsharp) 

abt.  3  (useless) 

1  '0  to  violet  (I'o  intermediate) 

1  '95  (to  pink,  sharp):  salmon  at  1  '7 

24  to  pink,  sharp  :  salmon  at  1'6 

abt.   10  to  blue  :     brown    between 

1  '5  anil  3 
3  to  excess  to  pink  (useless) 
abt.   10  to  violet:  deepening  at  4 
abt.  10  to  green  blue 


*These  in(lii;ators  are  markedly  amphoteric  and  liave  a  wide  range  of  neutral  shade,  with  separate  end  points  for  both  acid  and  alkali. 


with  thymolphthaleln  ;  14'4  with  phenolphtha- 
lein ;  12 '.5  with  nitrobenzeneazoguaiacol  ;  the 
same  with  <i-naphtholphthalein  ;  with  methylred, 
95  were  required  to  the  salmon  shade,  and  11 '4 
to  the  yellow ;  whilst  with  methylorange,  only 
3  to  3  5  cc.  were  required  to  the  intermediate 
tint.  The  true  acidity  of  this  water  is  about  115 
parts  per  100,000,  which  is  the  greatest  I  have 
met  with. 

It  is  obvious  that  no  hard  and  fast  rule  can  be 
laid  down  as  to  the  proper  indicator  for  giving 
the  true  acidity  or  alkalinity  :  all  deiiends  on  the 
purpose  for  which  the  result  is  wanted.  Thus,  if 
the  New  Goch  mine  water  is  to  be  neutralised 
sufficiently  to  kill  the  free  acid  and  leave  the 
iron  salts  (say  for  the  purpose  of  minimizing 
corrosion  of  iron  and  steel),  the  low  values 
given  by   methylorange    and  the    other    strong 


indicators  are  correct,  but  if  we  wish  to  pre- 
cipitate the  iron  and  alumina,  the  intermediate 
values  (5  to  7  cc.  Njb  caustic  soda  per  100  cc. 
water)  are  the  correct  ones,  and  lacmoid  is  a 
suitable  indicator  :  but  if  this  water  is  to  be 
neutralised  for  use  in  cyaniding,  it  must  be  made 
alkaline  enough  to  decompose  so-called  neutral 
salts  {e.'j.,  MgSO^),  and  an  indicator  higher  up 
on  the  list,  e.y.  phenolphthalein,  must  be  u.sed 
in  titrating  the  water  (this  is  also  the  proper, 
kind  of  indicator  for  use  in  calculating  the 
amount  of  soda  required  to  prevent  scale 
from  boiler  waters)  :  i.nd  finally,  where  definite 
alkalinity  is  required,  as  when  the  water  is  to  be 
used  in  the  sand-filling  of  stopes  (the  definite 
alkalinity  being  recjuired  to  ensure  that  no 
cyanide  is  hydroly.sed  into  free  prussic  acid), 
then  the  weakest  class  of  indicator,  e.g.,  thymol- 
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phthalein,  should  be  used.  The  .same  applies  to 
Rand  Water-Board  water  :  although  jiractically 
neutral  [in  the  sense  of  having  its  hydrion  con- 
centration about  the  same  as  that  of  distilled 
water,*]  yet  owing  to  its  CO.,  and  dissolved  salt.s, 
it  counts  as  an  acid  towards  cyanide  solutions,  as 
any  of  you  can  verify  by  adding  a  small  quantity 
of  pure  KCN  to  say  500  cc.  of  tap  water,  when 
on  titrating  with  AgNO.,,  cyanide  (as  cyanidion) 
will  be  found  to  be  absent,  having  been  converted 
into  HCN.  This  experiment  will  not  succeed 
with  low-grade  sodium  cyanide,  since  it  contains 
free  soda. 

This  difference  between  the  indicators  is  of 
course  well-known  in  other  cases,  but  it  becomes 
much  accentuated  in  the  case  of  these  waters 
owing  to  the  presence  of  quasi  neutral  salts  and 
CO.,.  For  comparison  I  append  the  result  of 
titrating  my  own  iV/5  hydrochloric  acid  with  iV/5 
soda  (the  latter  made  from  .sodium,  and  the 
former  from  pure  acid  and  Jresh  distilled  water)  : 
100  cc.  acid  re(|uired  : — 

lOO'O  with  niethylorange  (salmon,  not  red). 

lOO'S  with  methylred  ,,  ,, 

100-8    with     H-naphtholphthalein     (yellow- 
green,  not  blue-green), 

10ri5  with  phenolphthalein  (pale  violet). 

Time  Avas  allowed  in  all  cases  for  the  reactions, 
which  are  not  instantaneous,  to  be  completed  : 
15  sec.  suffices.  Previous  work  on  this  point  is 
given  by  M.  Scholtz  {Journal  Chemical  Society, 
abs.  ii.,  1905,  57),  who  gives  however  a  difference 
of  8%  between  the  results  for  niethylorange  and 
phenoli)hthalein  :  this  might  be  explained  by  his 
having  probaoly  taken  niethylorange  to  its  first 
change  from  red  only,  which  certainly  occurs 
while  the  ^solution  is  quite  acid.  This  shows  in 
any  case  how  careful  the  operator  has  to  be,  both 
in  standardising  and  in  using  standard  solutions 
for  acidinietry. 

The  true  neutral-point,  as  you  will  have 
gathered,  is  rather  difficult  to  fix.  Common  dis- 
tilled water,  which  has  been  exposed  to  the  air, 
is  not  neutral,  for  example,  but  slightly  acid 
(owing  to  carbonic  acid)  as  can  be  demonstrated 
with  phenolphthalein  previously  made  just  alka- 
line. An  artificial  solution  which  is  truly 
neutral  can  be  made  by  mixing  J//10  solutions 
(freshly  boiled)  of  Na.^HPO^  and  NaH^PO^  in 
the  proportion  of  1  of  the  former  to  3  or  4 
of  the  latter  :  (between  these  limits  the  quantity 
of  NaHjPOj  added  makes  scarcely  any  difi^erence 
to  the  hydrogen-ion-concentration  of  the  final 
mixture,  which  is  almost  exactly  10~"  as  in  '  con- 
ductivity-water'—the  latter  being  a  substance 
practically  unmakeable  in  South  Africa).     Such 

"The  indicator  a-naphtholphtlialeiii,  uatd  ill  tome  excess,  gives 
this  true  neutr.tl  point  fairly  closelj'. 


a  '  neutral '  solution  can  be  used  for  finding  the 
true  neutral  colour  of  any  indicator  in  any 
strength  ;  and  the  results  are  rather  surprising. 
For  example  neutral  niethylorange  is  quite 
yellow,  whereas  all  analysts  use  the  salmon  tint 
in  titration  and  therefore  get  results  slightly  on 
the  acid  side.  It  may  be  noted  that  the  middle 
ti?it  of  difficult  indicators  such  as  litmus  may  be 
got  by  a  device  I  invented  about  1899  but  have 
never  exhibited.  It  consists  of  tAvo  parallel- 
walled  glass  cells  of  equal  distance  between  the 
walls.  These  are  filled  with  the  litmus  in 
common  water  previously  made  to  about  half  the 
usual  strength  in  another  vessel  and  then  equally 
divided  between  the  cells.  One  cell  is  made 
strongly  acid  with  1  cc.  strong  HCl  and  the  other 
treated  with  1  cc.  strong  soda.  They  are  then 
placed  side  by  side,  and  the  tint  obtained  by 
looking  through  both  is  obviously  the  same  as 
that  of  a  single  solution  exactly  at  its  inter- 
mediate tint  (with  exactly  50%  of  each  kind  of 
ion).  The  .solution  to  be  titrated  is  then  com- 
pared with  the  colour  of  the  double  cell,  and 
either  acid  or  alkali  added  until  the  colour  matches 
exactly.  Using  litmus  for  example  in  this  way 
one  can  get  about  as  fair  an  approach  to  true 
neutrality  as  is  possible  in  technical  work. 
Naturally  it  does  not  work  with  niethylorange  or 
phenolphthilein,  since  neither  of  these  pa.sses 
through  the  true  neutral-point  ([H']  =  10'"") 
during  their  change  of  colour.  The  method  can 
be  applied  with  litmus,  lacmoid,  methylred, 
rosolic  acid,  neutralred,  alizarine  and  some  others 
given  in  the  middle  of  the  last  Table. 

A  rather  pretty  example  of  the  different  end- 
points  given  by  different  indicators  may  be 
demonstrated  by  means  of  a  mixture  of  thyniol- 
phthalein,  iihenolphthalein,  naphthoI[)hthalein 
and  jt)-nitrophenol  with  a  little  alkali.  This  is 
dark-blue  and  on  blowing  one's  breath  through 
it  with  a  glass  tube  the  COo  gradually  decolorises 
these  indicators  in  the  order  given  and  the  solu- 
tion becomes  first  inky-pink,  then  red,  then  dirty 
green,  then  greenish  j'ellow,  then  straw  coloured 
and  finally  almost  colourless. 

Last  time  I  addressed  the  Society,  Mr.  F.  W. 
Watson  suggested  that  I  should  tabulate  the 
indicators  in  such  a  way  that  their  properties 
would  be  .shown  at  a  glance.  This  I  have  plea- 
sure in  doing,  but  I  have  to  utter  a  warning 
against  accepting  as  completely  accurate  the 
order  in  whicli  I  have  {ilaced  them.  The 
literature  available  here,  even  in  our  excellent 
Seymour  Library,  is  scarcely  equal  to  the  strain 
of  such  an  enquiry.  Besides  this,  the  indicators 
with  an  un.sharp  change  cannot  be  accurately 
placed  in  the  order.  In  this  second  table  the 
strongest  indicators  are  at  the  top,  which  is  the 
reverse  order  to  that  of  Table  I. 
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Table  Giving  thk  Approximatk  Order  of  'Strength'  ok  the  Indicators. 
The  first  class  requires  mineral  acid  to  effect  the  colour  change,  and  the  earlier  meniber.s  of  this 
class  are  used  for  establishing  definite  (mineral)  acidity  :   they  are  quite  insensitive  to  organic   acids 
(even  to  oxalic),  and  the  first  two  require  quite  strong  acid  to  change  them  : — 

Common  Xame.  Clictmial  Cunx/itiition. 

1  Methyl  Violet  ...  ...  ...  ...         rentauiethylrosaiiiline  cliloride. 

2  Maiiveine..  ...  ...  ...  •i-plienyl-S-tolnsafnuiiiie  chloride. 

3  '  I'henylamidoaKoheiizor         ...  ...  4-anilin()azobeiizeiie. 

4  Tropaeolin  00  ^Urange  IV.)  ...  ...  ...         Sodimii  4'-suIph()iiate  of  No.  3. 

5  Metanil-yellow  ...  ...  ..  ...        Sodium  S'-sulphonate  of  No.  3. 

6  .  4'  ainino.4-oxyazohenzene   (from  neutral  to  acid  stage). 

7  Sodium  4-benzylamiiioazobenzene-4'  sulphonate. 

8  4.1>euzylauiinoazol)eiizene. 

9  Sodium  2  chlor-4-dietliylaniinoazol)enzene-4'  sulplionate. 

10  Congo- red  (blue  to  brown)       ...  ...  ...         Diplieuyltetrazo-ftw-naphthionie  acid. 

11  Butter  yellow  (Dimethylaniinoazobenzene)       ...        4-dimethylaminoazobenzene. 

12  Methyl  Orange  (Helianthin,   Orange  III.,  Tro- 

paeolin  D)  ...  ...  ...        Sodium  4' sulphonate  of  foregoing. 

13  Dianisidine-azo-diinetliylaniline. 

14  Clirysoidine ...  ...  ...  ...  ...        2-4diamino-azobenj!ene. 

l.T  Benzeneazonaphthyl.amine  (1  :  4). 

16  Sodium  sulphonate  of  above 

Tho.se  near  the  end  cf  this  list  behave  like  litmus  at  its  acid  stage,  and  change  colour  at  a 
hydrion-concentration  of  about  1  0~^ :  we  have  (17)  litmus  (red):  also  (18)  benzopurpurine  B  (the 
3-3'  dimethyl-derivative  of  Congo-red)  :  (19)  Huorescsine  (2-2'-oxo-derivative  of  phenoljihthalein):  (20) 
iodeosine  (tetraiodofluorescein),  and  (21)  alizarine  (yellow  to  orange)  :  all  rather  indefinite  in  behaviour. 

The  second  clas.s  changes  between  [H']  =  10^"' and  [H']  =  10^".  They  thus  [iractically  indicate 
neutrality  with  a  trifling  error  on  the  acid  side. 

Common  Name.  Chemical  Constitution. 

22  Methyl  Red..               ..             ...  ...  ...  Sodium  2'carbo.\ylate  of  No.  1 1. 

23  Alizarin  sulphonie  acid             ...  ...  ...  Sodium  1  : 2-dio.\yantlua(juiiione-4-.svilphonate. 

24  Laemoid  (red  to  violet)            ...  ...  ...  (?)  Dioxyphenoxazone. 

25  Paranitropiienol  (to  faint  yellow)  ...  ...  4-nitropheiiol. 

26  Cyanine  (to  decolorization)     ...  ...  .  (?)  Amyl-diquinolylearbinol  iodide. 

27  Luteol           ...             ...               ..  ...  ...  3-clilor-2oxy-fo>  diphenylijninoxaline. 

28  Gallein  (first  change)               ...  ...  ...  Pyrogallol-phthalein. 

The  middle  violet  of  litmus  comes  next,  almost  exactly  at  true  neutrality,  if  the  operator  can 
only  catch  it  :  so  with  the  first  deepening  of  Congo-red  :  similar  indefinite  indicators  of  this  group  are 
added  here  for  completeness  :  (29)  phenacetoline,  (30)  cochineal,  (31)  hematoxyline. 

The  third  class  com]u-ises  those  which  go  just  over  the  neutral  stage  and  are  changed  by  alkali 
of  minute  strength,  viz.,  [OH']  between  10^"  and  10^''.  These  also  indicate  practical  neutrality  with 
a  trifling  error  on  the  alkaline  side  : — 

Common  Name.  Chemical  Ctmstitntiun. 

32  Neutral  Red  ...  ...  ...  ...        A'-4'-dimethyl-4 : 4'-diamino-3-methylphenazine 

chloride. 

33  Rosolic  acid  (.\urine,  Coralline)  ...  ...        6J6--4-oxyphenyl  inelliyleneciuinone. 

34  4'-nitro-4-oxyazobenzene. 

35  a-naphtholphthalein...  ...  ...  ...        6w-4-oxynaphthyl-phthalide. 

36  4'-acetamino-4-oxyazobenzene. 

37  Benzeneazophenol      ...  ...  ...  .         4-oxyazobenzene. 

38  Tropaeolin  0002  (Orange  I.)    ...  ...  ...         Sodium  o-naphlholazosulplianilate. 

39  Turmeric  (Curcuma)... 

At  this  stage  is  reached  the  alkaline  colour  of  litmus,  laemoid,  alizarine,  gallein  (2nd  stage) 
iodeosine  and  amino-oxvazobenzene,  all  rather  indefinite  and  too  alkaline  for  true  neutrality  ([H'] 
between  lO"*  and  10-^). 

The  renuiining  indicators  should  only  be  used  for  establishing  definite  alkalinity  :  the  final  ones 
require  centinormal  or  even  decinormal  alkali  to  change  them  : — 

Common  Name.  Chemical  Con.<!titution, 

40  Diazonitranilineguaiacol         ...  ...  ...        4-nitrobenzeneazognaiacol. 

41  Phenolphthalein         ..  ...  ...  ...         /;i«-4-oxyplienyl-phtlialide. 

42  Curcuniine  W.  ...  ...  ...  ...         Ammonium  azo.xy.stilbene-disulphonate. 

43  Benzaurine  (phenolbenzeine)  ...  ...  ...        PlienyI-4-oxypheuyl-metliylene(iuinone, 

44  NaphtholbenzeVne      ...  ...  ...  ...        Phenyl-4-oxynaplitliyl-melliyleiie  anaphthatjuinone. 
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Table  \\.  —  (Coiitinmd). 

TetrabromoplieBolphtlialeiii. 

Biisopropyldimethyl-phenolplithalein. 
('!)  Triphenylrosanilinenionosulphonie  acid*. 
Sodiiiiii  diplienyltetrazodisalicylate. 
Sodiiiiii  nitiobenzene-azo-p-resorcylate. 
Sodium    l)enzeneazo-P-naphtlioI-6-sulphoiiate. 
Sodium  /5-naplitholazo-snlplianilate. 
Sodium             ,,              -naplithionate. 
Sodium  4-niti'obenzeiiazo-salicylate. 
S  idium  resoieiuolazo-sulplianilate. 
Finally  comes  the  la.st  change  of  gallein,  alizarine  and  methyl  violet  in  .strong  alkali. 
Reference.s  I  have   used   either  direct  or  in  abstract  are:   Handa  {Berichte,  1909,  3179)  ;  Salm 
{Z.  Elehch,  190Jf,  341)  :  also  Scholtz  (I.e.  549)  :  Salessky  (I.e.  204)  :  Friedenthal  (I.e.  113) :  Sohoorl 
(J.  C.  S.,  ab.s.  ii.,  1907,  389)  and  Sorensen  (I.e.)  above  all. 

*  According  to  Gohn  ;  but  this  is  '^soluble  aniline-blue,"  wtiich  is  difFereiit  from  Poirrier's. 


45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 


Thymolplithalein 

Poirrier-blue  C4U 

Cliiysamine  G 

Alizarin-yellow  GG  Prager     .. 

Ponceau  4GB  (Brilliant  orange,  Crocein  orange) 

Tropaeoline  0001  (Orange  II.) 

Fast  Red      ... 

Alizarin-yellow  R 

Tropaeoline  0  (CIn-ysoin,  resorcin-yellow) 


Mr.  A.  McArthur  Johnston  (Past-President)  -. 
It  is  with  great  pleasure  that  I  propose  a  hearty 
vote  of  thanks  to  Dr.  Moir  for  his  estimable 
paper.  None  of  us  would  wish  to  criticise  his 
pajjer  to-night,  but  I  am  certain  you  will  all 
agree  with  me  that  our  thanks  are  due  to  Dr. 
Moir  for  writing  these  notes  and  presenting  them 
to  us  in  such  an  attractive  form. 

Mr.  A.  F.  Crosse  (Past-President)-.  I  would 
like  to  second  the  [iroposition.  There  is  a  great 
deal  more  behind  this  question  of  the  examina- 
tion of  waters  in  South  Africa  in  ways  other 
than  those  generally  considered.  It  will  be  the 
opening  of  an  interesting  question  which  Dr. 
Moir  has  raised  to-night  ;  but  I  think  he  has 
rather  complicated  it  by  using  so  many  indicators. 

Prof.  J.  A.  Wilkinson  (Member  of  Council)  : 
I  should  like  to  ask  Dr.  Moir  what  he  means  by 
"  litmus."  Is  it  the  substance  obtained  by  add- 
ing water  to  the  commercial  article  and  either 
decanting  or  filtering?  or  has  he  specially  puri- 
fied this  according  to  Mohr's  method  ?  As  is 
well  known,  the  latter  indicator  is  much  more 
sensitive  than  the  former. 

Dr.  J.  Moir  (Past-President)  :  The  answer  is 
that,  in  my  own  experiments,  common  litmus  is 
meant,  and  in  the  table  the  other  substance 
azolitmin  is  often  meant,  because  certain  authori- 
ties give  the  hydrogen-concentration  of  its 
changes. 


NOTE  ON   THE  QUANTITATIVE  DETER- 
MINATION OF  NITROUS  FUMES  IN 
FIRING  (ClIEESA)  STICKS. 


(Read  at  April  Meeting,  1913.) 
By  Dr.  L.  Heymann  (Associate). 

REPLY   TO   DISCUSSION. 

Dr.    L.    Heymann   (Associate)  -.   I   am   afraid 
Mr.  Donaldson  has  quite  missed  the  point  of  my 


reference  to  the  standard  of  NO,,  proposed  by  the 
Government  Mining  Engineer.  The  regulations 
which  prohibited  the  use  of  'cheesa'  or  firing-sticks 
which  give  off  any  NO.,  on  burning  have  been 
altered  departmcntally  to  a  maximum  of  0'05 
gm.  NO.,  per  gm.  of  substance.  In  view  of  the  very 
poisonous  nature  of  the  nitrous  fumes,  the  pre- 
sence of  such  a  maximum  percentage  of  NO^ 
must  be  regarded  with  the  gravest  apprehen- 
sion. 

The  standard  would  seem  to  have  been  based 
upon  the  results  of  defective  methods  of  deter- 
mination, as  my  results  show  that  '  cheesa  '  sticks 
liberating  from  one-fifth  to  one-tenth  of  this 
maximum  are  readily  obtainable,  and  the  present 
standard  is  therefore  unnecessarily  careless  of  the 
health  of  the  workers.  Under  the  conditions  of 
my  recorded  determinations  the  samples  burnt 
slowly  and  quietly  without  any  spirting,  the  ash 
remaining  in  the  crucible. 

Since  making  the  experiments  described,  I 
have  come  across  some  samples  of  '  cheesa  '  sticks 
containing  chlorates,  and  others  containing  iron 
filings  from  which  particles  of  ash  were  projected 
during  burning.  It  is  easy  in  such  cases  to  pre- 
vent loss  of  ash  by  covering  the  crucible  with  a 
piece  of  platinum  gauze  or  by  other  suitable 
means  which  will  readily  suggest  themselves  to 
the  chemist.  Dr.  Moir  may  even  be  able  to 
assist  in  such  a  contingency  by  describing  his 
own  method  of  securing  the  complete  exclusion 
of  floating  particles  of  ash. 

I  have  to  characterise  as  unfounded  the 
statement  made  by  Dr.  Moir  that  "  Dr.  Hey- 
mann's  method  has  been  already  described  as 
being  in  use  by  Mr.  Mann."  I  have  challenged 
Dr.  Moir  to  produce  his  evidence  for  that  state- 
ment, and  I  shall  be  glad  if  he  will  do  so  at  an 
early  date. 
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THE  DETERMINATION  OF  GOLD  IN  THE 

PRESENX'E  OF  IRIDIUM  AND  ALLIED 

METALS  IX  MATERIALS  SUCH 

AS  BLACK  SAND. 


Prize    Papers  bj-    Mr.    Jas.   Gray,    F.I.C,  and 
Mr.  Chris.  Toombs  (Members  of  Council). 

(Puhlished  in  July  Journal,  191S.) 

DISCUSSION. 

The  President  :  Since  tiie  last  meeting  the 
•Council  has  received  several  requests  from 
members,  including  Messrs.  Toombs  and  Gray,  to 
throw  these  papers  open  to  discussion.  In 
response  to  these  requests  the  Council  has 
pleasure  in  intimating  that  the  papers  are  now 
open  to  discussion. 


THE  SAND-FILLING   OF   MINES. 


By  W.  A.  Caldecott  (Past-President)  and 
O.  P.  Powell  (Member). 

As  it  is  now  some  years  since  the  methods  of 
«and  tilling  of  mines  were  discussed  before  this 
Society,  and  as  considerable  progress  has  been 
made  in  tHe  interim,  the  pre.sent  time  appears 
appropriate  for  revivmg  the  subject.  Experi- 
ence has  shown  the  advantages  of  sand-filling  to 
be  so  considerable  on  the  Rand  that  little  space 
will  now  be  given  to  detailing  them  in  view  of 
their  previous  enumeration*  liy  Mr.  Edgar  Pam 
.and  one  of  the  authors  (().  P.  Powell). 

The  authors  projiose  in  the  first  place  to  briefly 
discuss  certain  general  considerations  relating  to 
-sand-filling,  and  then  to  describe  the  methods 
actually  employed  at  the  pre.sent  time  on  certain 
mines  and  their  cost.  The  main  features  in- 
'volved  in  the  process  of  sand-filling  are  the  des- 
truction of  cyanide  in  the  solution  moistening 
the  sand  residue  ;  the  transport  of  material  after 
cyanide  treatment  from  the  sand  vats  to  the 
point  of  lowering  into  the  mine  ;  the  method  of 
lowering  ;  and  the  deposition  and  drainage  of 
"the  sand  in  the  worked-out  stopes. 

Although  in  the  early  days  of  these  fields  un- 
1;reated  "  tailings  "  were  reported  to  be  run  into 
abandoned  mine  workings  as  a  leady  means  of  dis- 
posal, it  is  to  the  "Corner  House  "t  that  the  credit 
mu.st  be  given  of  first  realising  the  advantages  of 
systematically  practising  sand  filling  on  the  Rand, 
and  the  method  introduced  on  certain  mines, 
which  is  essentially  the  same  as  that  long 
practised  in  Silesia,  was  fully  described  by  Mr. 
Edgar  Pam  in  a  paper   read  before  this   Society 

"•See   this   .Joiirmd  p.    431,    .June,    1910,    Vol.    X.,    and    p.    78, 

.4us>ist,  1910,  Vol.  .\I. 

(The  mines  controlleil  by  the  Ceatnil  Mining  and  Invest- 
ment Corporation,  Ltd.  and  the  Rand  Mines.  Ltd.,  have  their 
.head  offices  in  the  Corner  House,  Johannesburg. 


on  18th  June,  1910.  By  this  method  Mr.  H.  F. 
Marriott  states  in  the  annual  report  of  the 
Central  Mining  and  Investment  Company  that 
in  1912,  on  .seven  mines  of  this  group,  984,650 
tons  of  sand  were  lowered  into  worked-out  stopes 
at  a  total  cost  of  Is.  3-36d.  per  ton.  Briefly,  this 
sy.stem  consists  in  transporting  by  trucks  or  belts 
several  hundred  tons  of  sand  residue  to  a  large 
cemented  bin  or  chamber  at  the  top  of  a  shaft, 
and  when  the  chamber  is  filled  sluicing  the  whole 
mass  as  a  liquid  pulp  thi'ough  a  pipe  into  the 
mine.  For  a  considerable  time  only  sand  residue 
from  dumps  was  thus  lowered,  owing  to  fear  of 
accident  underground  from  poisonous  fumes  and 
drainage  from  fresh  current  residue,  but  experience 
has  since  shown  that  with  due  precautions  current 
sand  residue  can  be  employed  without  incon- 
venience or  danger,  and  is  in  fact  far  preferable. 
The  utilization  of  dump  residue  usually  involves 
the  use  of  a  considerable  amount  of  lime  to 
neutralize  the  sulphuric  acid  formed  by  the 
weathering  of  the  pyrite,  as  well  as  the  cost  of 
loading  and  transporting  sand  from  the  dump  to 
the  point  of  lowering,  whilst  the  usual  expenditure 
on  sending  current  sand  residue  to  the  dump  is 
simultaneously  incurred.  The  older  dumps 
likewise  contain  a  considerable  amount  of  colloidal 
slime  the  presence  of  which  is  undesirable  in 
the  sand  deposited  underground.  Another  s3-stem 
than  the  above  of  transport  and  lowering  of  sand 
residue  for  mine  filling  has  been  installed  at  the 
Cinderella  Con.solidated  Mine,*  and  can  be 
operated  in  fine  weather. 

The  system  to  be  described  in  this  paper  was 
recommendedf  some  time  ago  for  installation  at 
the  Simmer  k  Jack  by  one  of  the  authors  (\V.  A. 
Caldecott)  as  being  well  suited  to  local  conditions, 
and  also  the  modified  form  sub.sequently  installed 
at  the  Robinson  Deep,  on  both  ot  which  mines  it 
is  in  regular  and  economical  use,  as  well  as 
on  various  other  mines.!  The  essential  features 
of  the  system  as  installed  at  the  Simmer  ife  Jack 
consist  in  mixing  the  sand  residue,  immediately 
after  truck  discharge  from  the  vats,  with  water 
and  a  small  amount  of  permanganate  of  potash 
solution  ;  and  pumping  the  mixture  through  pipes 
to  de-watering  diaphragm  cone  classifiers  placed 
immediately  above  the  borehole  .or  other  point  of 
lowering,  down  which  the  thick  sandy  underflow 
continuously  descends.  The  fluid  cone  overflow 
gravitates  or  is  pumped  back  to  the  mixing  b  -x 
beside  the  puicp  into  which  the  residue  is 
dumped,  thus  completing  its  circuit  and  serving 
to  transport  more  residue.     The  underflow  falling 

•See  Bulletin  97  uf  Intl.  a/  Vin.  and  .Met.,  loth  October,  1UI2. 

tSee  article  bv  S.  H.  Pearce  in  the  The  Cocopnn,  p.  3i),  January, 
1911. 

JSee  de.scription  of  eand-fillins:  installation  at  Wir.  Deep  in 
.South  African  Mfniitff  ./"untat,  \t.  707.  iHl  February,  1913  ;  also 
Simmer  is  Jack  .'Annual  Report  of  30th  June,  1912,  and  Robinson 
Deep  <^uarterly  Iteport  of  3Uth  June,  1913. 
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down  the  borehole  into  the  mine  is  then  conveyed 
by  launder  to  the  stope  to  be  filled  where  it 
speedily  drains,  leaving  a  solid  mass  of  sand 
behind.  It  is  a  fortunate  circumstance  that  in 
lowering  sand  pul[)  by  means  of  a  borehole  any 
accidental  filling  of  the  latter  with  sand  is  of 
temporary  inconvenience  only,  as  the  turning  into 
the  top  of  the  borehole  of  a  small  stream  of  water 
in  the  evening  will  result  in  a  clearance  by  the 
following  morning. 

In  the  free  fall  of  thick  pulp  down  a  borehole 
the  cross-sectiunal  area  of  the  falling  stream 
rapidly  decreases  as  its  velocity  rises  under  the 
influence  of  gravity,  with  the  result  that  in,  say, 
a  7  in.  borehole  the  pulp  only  comes  in  contact 
with  the  side  at  intervals  where  the  borehole  is 
deflected  from  the  vertical.  The  pulp  hence 
reaches  the  bottom  at  a  very  high  velocity,  and 
draws  down  a  distinct  current  of  air  with  it.  In 
a  borehole  of  small  diameter  the  free  fall  is  liable 
to  be  interrupted  by  frictional  contact  with  the 
.side,  and  the  likelihood  o*  the  borehole  filling  up 
with  sand  is  greatly  increased. 

In  brief  it  -^ill  be  seen  that  this  system  is 
applied  to  current  residue ;  that  theresidue  is  trans- 
ported from  the  sand  plant  to  the  lowering  point 
as  a  flowing  pulp  and  not  by  trucks,  the  water  per- 
forming a  circuit  ;  that  the  lowering  proceeds 
continuously  instead  of  intermittently,  and  i? 
usually  performed  by  passing  a  thick  pulp  through 
a  borehole  instead  of  a  more  fluid  pulp  through 
pipes,  thus  avoiding  wear  of  the  latter ;  and  that 
distribution  of  the  sand  underground  is  carried  out 
in  open  launders  instead  of  in  pipes  under  pres- 
sure. One  portion  of  the  Simmer  &  Jack  mine 
requiring  filling  happens  to  be  nearly  below  the 
sand  plant,  so  an  8  in.  borehole  (500  ft.  deep) 
has  been  p'ut  down  near  the  residue  car  track, 
and  a  short  steep  tunnel  from  the  mixing  box  to 
the  borehole  allows  the  residue  there  dumped  to 
be  carried  by  a  small  stream  of  water  as  a  thick 
pulp  into  the  mine,  without  the  need  for  pump- 
ing or  dewatering.  This  modification,  however, 
has  been  more  fully  developed  on  the  Kobinson 
Deep  and  will  be  discussed  later  in  greater  detail. 

The  .system  of  utilizing  current  sand  residue 
as  mine  filling  enables  ore  to  be  returned  under- 
grounil,  mirms  nearly  all  its  gold  content,  within 
a  fortnight  of  hoisting,  and  it  is  a  coincidence 
that  two  tons  i)f  ore  occupying  about  34  cu.  ft.  of 
space  ill  situ  in  the  mine  yield  about  the  same 
voluini'  of  sand  for  return  underground,  if  the 
ore  Ijas  beeM  well  crushed  and  classified  into  50% 
by  ivHiglit  ti;\r\\  of  sand  and  slime. 

T')  >  tain  '  ill  benefit  from  sand-filling  it  is 
ess-'ii  1  tli.t  this  operation  should  not  be  per- 
iodlciH  su~  ■  'ided  for  days  or  weeks  at  any 
till!  .'I  I'-i   -luch  conditions  the  surface  dump 

eqii       .    .1    I       organisation  miist  also   be   main- 


tained at  considerable  cost  to  save  hanging  uji 
the  mill.  To  avoid  this  extra  expenditure  on 
dual  .systems  of  residue  disposal,  preparations 
should  be  made  in  any  mine,  where  sand-filling 
is  intended,  for  several  depositing  sites  to  be 
ready  in  advance  and  to  be  always  available,  so 
that  a!ccident  or  the  necessity  for  removal  of 
pillars  or  residual  ore  in  one  or  more  slopes,  will 
not  put  even  a  temporary  stoppage  to  the 
sending  of  sand  underground. 

The  most  desirable  sand-pulp  for  mine  filling 
is  that  which  is  lowered  underground  with  a 
minimum  of  slime  and  water,  and  such  a  sand  can 
be  readily  obtained  by  good  classification  prior  to 
current  cyanide  treatment,  for  which  it  is  in  any 
case  essential  for  the  most  profitable  extraction 
of  gold.*  Sand  .sent  underground  with  much 
slime  tends  to  undergo  a  similar  classification 
there  as  in  a  tailing  dam,  with  the  result  that 
the  slime  is  carried  furthest  from  the  point  of 
entry  into  the  stope  and  by  lodging  against  the 
barrier  interferes  with  free  drainage.  The  higher 
the  ratio  of  water  to  solids  in  the  pul[)  entering 
the  stope  the  more  this  effect  is  accentuated, 
with  the  result  that  the  deposited  .sand  is  liable 
to  form  a  waterlogged  mass.  The  behaviour  of 
water  as  an  incompressible  fluid  under  such  con- 
ditions causes  any  subsequent  vertical  rock 
pressure,  which  it  is  the  object  of  sand-filling  to 
withstand,  to  be  laterally  transmitted  against  the 
barriers,  frequently  resulting  in  their  giving  way. 

On  the  other  hand,  clean  sind  deposited  with- 
out material  classification  or  segregation  behaves 
like  a  desirable  uniform  and  permeable  charge  in 
a  leaching  vat,  and  not  only  allows  the  water 
conveying  it  as  a  pulj)  to  readily  escape,  but  also 
mine  drainage  water  which  may  subsequently 
enter  the  stope.  Well  drained  sand  shows  little 
tendencj'  to  transmit  vertical  into  lateral  pres- 
sure against  the  barrier,  owing  to  the  enormous 
friction  between  the  sharp-edged  particles,  and  as 
shown  by  the  following  table  of  tests  carried  out 
by  Mr.  J.  A.  Vaughan  ani  published  in  p.  59' 
of  the  Government  Mining  Engineer's  Annual 
Report  for  1911,  its  compressibility  is  so  slight 
that  even  at  6;  500  ft.  depth  the  contraction  of  a 
deposit  6  ft.  deep  cannot  amount  to  more  than 
1  ft.t  :— 

"  Sand-fiU'hif/-  Testx. — Cvitipression   Tefsts  of 
Tailimijs. 

"  A  number  of  tests  were  made  with  the  idea 
of  arriving  at  the  reduction  of  volume  produced 
by  compressing  water-filled  taihngs.  These  were 
water  borne  into  a  cylinder  of  8  in.  dia.,  andi 
allowed  to  dry  for  seven  days.  A  closely  fitting 
plunger  was  then  forced  into  the  cylinder  very 
slowly    by    the    testing    machine,     the     bottom- 

*See  5.  A.  Jfj"/u"«'/ ./oH/'ftB/,  4tli  Mav,  1912. 

tSeealsuS.  .1.  Mining  ./uuniul,  |i.  "uii,  5th  October,  1912. 
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of  the  test  cylinder  being  perforated  with  small 
holes  to  allow  any  surplus  water  to  run  off.  The 
reduction  of  volume  produced  by  various  loads  is 
•tabulated  below,  viz. : — 


Percentage  Decrease 
Original  Volume. 

of 

5  per  cent. 
10       „ 

15        ,. 

n     „ 

Compressing  Stre.ss  in 
Tons  (^.(XlOlb.jp.  sr[.  ft. 


"  In  these  tables  the  frictional  resistance  of  the 
plunger  in  the  cylinder  is  neglected,  it  being  too 
small  to  affect  the  results  for  any  practical 
purpo.se." 

"  NoTK. — It  wa<^  toiuul  tliat  the  tailiii.L;siliil  nut  'How' 
<>nt  of  a  licile  J  in.  ilia,  near  the  l)Ollom  of  the 
cylinder  iluring  the  whole  periuil  of  test.'' 

In  an  earlier  discussion'*  of  sand-tilling  by  one 
of  the  authors  (O.  P.  Powell)  there  is  illustrated 
the  transfer  of  sand  residue  to  the  pump  by 
shovelling  from  the  vats  through  the  discharge 
doois  into  a  launder  down  which  water  flowed. 
Whilst  trial  has  shown  this  method  to  be  practic- 
able, yet  the  limited  grade  available  for  launders 
in  most  existing  sand  plants  requires  a  much 
higher  ratio  of  water  to  solid  for  the  pulp  to  How 
by  gravity  than  is  needed  for  subsequent  pump- 
ing, and  of  course  still  more  than  is  desirable  for 
lowering  underground.  The  same  consideration 
applies  to  hydraulicking  sand  residue  out  of  the 
vat  itself  by  water-jets  under  pressure,  in  addi- 
tion to  the  liability  in  this  case  to  drive  slime 
through  the  filterclotb,  and  thus  interfere  with 
the  cyanide  treatment  of  subsequent  charges. 
If  discharge  of  the  residue  to  the  dump  is  neces- 
sary at  times  owing  to  underground  conditions,  it 
is  of  cour.se  essential  that  trucks  or  belts  under 
the  sand  vats  should  not  have  their  operation  at 
any  time  interfered  with  by  a  launder  installa- 
tion. 

The  undesirability  of  excess  of  water  in  caus- 
ing a  non-uniform  deposit  of  sand  underground 
has  already  been  referred  to,  but  in  addition 
when  surface  transport  by  pumping  of  sand  as  a 
pulp  is  practised  the  power  consumption  is 
increased  by  superfluous  water,  and  both  in  pipes 
and  in  launders  a  more  fluid  pulp  increases  the 
velocity  and  tht  wear  by  abrasion.!  A  sand- 
pulp  delivery  pipe  for  sand-tilling  has  been  in  use 
with  thick  pulp  at  the  Simmer  &  Jack  for  up- 
wards of  three  jears  without  appreciable  signs  of 
wear.  The  rapid  increase  of  the  amount  of 
drainage  water  underground   with   fluid   pulp  is 

-See  this  JoUi-naU  y>.  77,  August,  101",  Vol.  XI. 

ISee  paper  hv  .Mr.  Vic-lor  Vianiia.\  in  Bull  May.  11)13,  of  Sodelc 
••le  I'  IiiiUistrie  Minerale,  extracted  in  .V.  A.  Minhi'j  Jnurnul,  6th 
Sept.,  1U13. 


clearly  illustrated  in  a  table  by  the  late  Mr.  G. 
O.  .Smart,  published  on  page  217  of  our 
November  (1910)  Journal,  where  it  is  shown 
that  nearly  three  times  as  much  drainage  water 
has  to  be  dealt  with  when  a  pulj)  containing  -00% 
of  moisture  is  lowered  into  the  mine  as  with  a 
pulp  containing  30%  moisture. 

In  the  transport  of  sand  residue  as  pulp  both 
on  the  surface  and  underground  the  water 
serves  essentially  as  a  transporting  medium, 
and  its  ratio  to  solids  should  be  kept  as  low  as 
compatible  with  serving  this  purpose.  A  sand- 
pulp  maj'  be  pumped  by  a  centrifugal  pump  up 
a  short  vertical  pipe  with  as  low  a  ratio  by 
weight  as  1  of  water  to  1  of  sand,  but  for  pump- 
ing any  distance  on  an  incline  it  is  usually 
necessary  to  employ  a  2  to  1  ratio.  AVhere  the 
velocity  of  the  sand-pulp  in  a  pipe  is  insufficient 
to  keep  the  heavier  particles  ^n  suspension  the 
[lyritic  jiarticles  are  liable  to  .settle,  and  periodical 
pumping  of  water  through  the  pipe  is  necesssary 
to  prevent  choking  from  the  gradual  accumula- 
tion bj'  classification  of  such  heavy  pyrite.  As 
with  the  .sand-solution  pulp  from  sand  filter 
tables,  that  portion  of  the  delivery  pipe  on  the 
down  grade  works  well  with  a  fall  of  3"5%,  so 
that  acting  as  a  launder  it  may  clear  itself  on 
stoppage  of  pumping.  In  a  rising  delivery  pipe 
the  vertical  component  of  the  pulp  velocity 
should  be  greater  than  the  rate  of  fall  of  the 
coarse  pyritic  particles  so  that  they  cannot  settle. 
A  horizontal  delivery  pipe  is  very  undesirable,  as 
a  very  high  velocity  of  pulp  is  required  to  increase 
the  friction  between  the  water  and  solids  suffi- 
ciently to  transport  the  latter  and  prevent  their 
.settlement.  As  with  launders,  pipe  grade  and 
water  ratio  in  pulp  are  within  limits  inversely 
proportional,  and  hence  the  steeper  the  grades 
practicable  the  less  water  need  be  used.  In  any 
case  the  coarseness  of  the  sand  residue  is  also  a 
factor,  since  the  finer  the  particles  the  lower  the 
velocity  or  pipe  grade  required.  When  possible 
a  vertical  rising  pipe  from  the  |)ump,  with  a 
uniform  down-grade  from  its  highest  point  con- 
stitutes a  satisfactory  arrangement,  as  does  also 
a  steep  up-grade  to  the  point  of  delivery.  It  is 
of  course  essential  that  there  .should  be  no 
pockets  or  flats  in  a  delivery  pipe-line,  as  any  un- 
favourable grades  effect  the  whole  pulp  transport 
operation. 

The  launder  grade  required  for  the  trans[iort 
of  sand  pulp  is  dependent  not  merely  upon  the 
size  of  the  sand  jjarticles  and  the  ratio  of  water 
to  solids,  but  also  upon  the  volume  of  the  pulp 
and  the  internal  sliajje  and  roughness  or  other- 
wise of  the  launder,  whilst  the  head  of  a  launder 
and  any  curves  require  a  higher  grade  than  the 
average.  In  general,  however,  as  regards  launders 
for  thick  pulp,  an  ordinary  sand  pulp  containing 
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30%  moisture  will  flow  slowly  though  without 
difficulty  on  a  30%  grade  (about  17°)  launder, 
with  40%  moisture  on  a  20%  grade  (about  11°), 
and  with  60%  moisture  on  a  10%  grade  (about  6°). 

The  rate  of  fall  of  particles  in  a  tube  or  jiipe  is 
a  somewhat  complicated  problem,*  but  assuming 
the  rate  of  fall  in  water  of  a  particle  of  pyrite 
001  in.  in  dia.  to  be  0'3  ft.  per  sec,  an  upward 
grade  of  pipe  of  more  than  5%  with  a  puljj- 
velocity  of  6  ft.  per  sec.  would  be  required  to 
transport  it  in  suspension.!  Further  researches 
on  this  subject  would  lie  desirable,  however,  as 
the  rate  of  fall  of  particles  in  a  pipe  appears  to 
differ  from  the  rate  in  a  large  vessel,  and  the 
higher  specific  gravity  of  pulp  containing  par- 
ticles in  suspension  may  also  have  an  influence  on 
the  rate  of  settlement,  as  shown  bj-  the  behaviour 
of  a  hydrometer  in  slime  imlp.l 

The  water  ratio  in  pulp,  be.sides  determining 
the  size  of  pumps  and  piping  and  power  con- 
sumption, also  att'ects  the  number  of  dewatering 
cone  classifiers  employed,  since  the  cajiacity  of 
these  is  limited  to  a  certain  volume  of  pulp  enter- 
ing them,  as  overflow  of  sand  should  not  occur. 
With  an  inflow  pulp  having  a  1'  to  1  water  ratio, 
a  diaphragm  cone  (8  ft,  in  dia.  x  10  ft.  deep)S 
will  deliver  10  tons  to  12  tons  of  sand  as  a  thick 
(30%  moisture)  pulp  underflow  per  hour,  if  slime 
has  been  adequately  removed  from  the  sand 
before  its  cyanide  treatment.  If,  however,  the 
sand  residue  contains  much  colloidal  slime  so  as 
to  form  a  viscous  deposit  in  the  cone,  the 
capacity  of  the  above  classifier  may  be  reduced 
by  one-third  or  more.  It  will  depend  upon  the 
relative  positions  of  the  point  of  lowering  and 
the  pumping  station  whether  the  overflow  from 
the  cones  at  the  former  will  gravitate  back  to 
the  latter"  thus  completing  its  circuit,  or 
whether  a  return  of  the  overflow  by  pump 
ing  is  necessary.  In  the  latter  case  any 
additional  water  necessitated  by  unfavourable 
pipe-line  grades  constitutes  a  constant  source  of 
expense.  If  conditions  are  favourable  the 
dewatering  cones  may  be  placed  in  a  small  ex- 
cavation above  the  borehole,  thus  saving  pumping 
head,  but  if  the  return  water  reijuires  re-elevation 
in  any  case,  there  is  not  .so  much  gained  by 
installing  cones  having  their  inflow  at  ground 
level.  When  only  a  limited  area  underground  is 
to  be  filled  from  one  lowering  point  the  cones 
may  be  supported  by  a  substructure  bolted 
together  for  facilitating  transfer  to  another  point 
later.  In  addition  to  removing  from  the  pulp  for 
re-use  water  which  was  necessary  for  the  surface 
transport  of  the   sand   but  undesirable  to   send 


•See  Louis'  "  Dressing  of  Minerals."  rhapter  \'.,  19U!». 
tSee  Rioliar.ls  "Ore  DressinK,"  Chapter  .\II..  Vol,  I.,  I9(i9. 
t.'^ee  thU. Journal,  Vol.  II.,  \\.   103,  .Iiilv,  1S!)7  :  also  G.  Caetani, 
Mining  ami  Srieii'lnr  I're^x^  p.  4:1s,  Marcli  lOKi. 
§See  "  Uan<t  .Metallur-iieal  I*i-afti(.-e,"  \'ol.  I.,  p.  1.^4, 


underground,  the  dewatering  cones  in  the  system 
described,  operated  nearly  full  of  sand,  serve  the 
purpose  of  giving  time  for  the  periuanganate  to 
act  before  the  sand  enters  the  mine,  and  also 
neutralize  the  effect  of  any  temporary  fluctuations 
in  the  addition  of  permanganate  or  o|)eration  of 
pumps. 

The  destruction  of  cj-anide  in  residual  sand  has 
been  discussed  at  length  before  this  Society,  but 
the  method  now  generally  employed*  is  that 
suggested  by  Mr.  H.  A.  White  of  convert- 
ing it  into  a  cyanate  by  means  of  potassium 
permanganate,  and  in  this  regard  the  necessity 
may  be  emphasised  of  keeping  the  residue  pulp 
alkaline  so  as  to  fai-ilitate  the  oxidising  effect  of 
the  permanganate.  The  following  is  the  equation 
formulated  by  Mr.  White : — 

2  KMnO,4-3  KCN'  =  2  Mn0^4-K„0-F3  KCNO' 

Assuming  the  sand  re.sidue  to  contain  12%  of 
moisture  and  the  cone  underflow  entering  the 
mine  to  contain  30%  moisture,  0-292  tons  of 
water  will  be  withdrawn  from-  the  surface  trans- 
port circuit  for  each  ton  of  sand  lowered.  It  is 
hence  necessary  to  continuously  add  this  amount 
of  "  make-up  water  "  to  the  mixing  box,  and  por- 
tion of  this  water  is  conveniently  allowed  ta 
enter  and  overflow  a  barrel  containing  per- 
manganate of  potash  which  it  dissolves  and 
carries  into  the  pulp.  The  permanganate  crystals 
are  best  added  to  the  barrel  in  small  amounts  at 
intervals  for  a  given  number  of  truck-loads  of 
residue.  The  consumption  of  permanganate- 
may  vary  from-  O-O-l  lb.  to  O'OS  lb.,  equivalent  to 
about  one  farthing  to  one  halfpenny  per  ton  of 
sand  residue  lowered. 

Whilst  the  free  alkaline  cyanide  as  such  ceases 
to  exist  in  presence  of  free  acid,  hydrocyanic  acid 
being  formed,  this  latter  compound  is  of  course 
more  dangerous  thau  alkaline  cyanide  owing  to  its 
volatility,  and  a  more  radical  transformation  of  the 
cyanogen  radical  is  needed  than  acidulation  only. 

According  to  the  Government  mining  regula- 
lations  no  solution  containing  more  than  0  005% 
total  cyanide  may  be  sent  underground,  but  with 
due  care  one-fifth  of  this  amount,  or  0001%  can 
be  employed  as  a,  standard.  In  this  connection 
the  amount  and  strength  of  cyanide  solution 
moistening  the  residue  when  discharged  is  of 
course  an  important  factor  :  clean  freely  leachable 
sand  charges  are  essential  for  the  best  results 
with  a  treatment  finishing  with  a  thorough  wash 
of  precipitated  slime  solution,  so  that  the  last 
draining  may  be  very  low  in  cj-anide  content  and 
the  residue  moisture  likewise  a  minimum. 

The  following  recent  average  results  of  tests 
during  July  and  August  (1913)  at  the  Simmer  ik 
Jack,    which   are   regularly   made   at   the  Con- 
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solidated  Gold  Fields  Laboratory  upon  samples 
taken  not  less  than  twice  weekly,  illustrate  the 
efficiency  of  cyanide  destruction.  The  amount  of 
permanganate  used  is  regulated  in  accordance 
■with  these  routine  tests,  being  increased  when 
the  cj'anide  contents  of  the  solution  rises,  and 
vice  versa  : — 


as  seepage  from  the  sand  underground  is  acid,  it 
may  be  necessary  to  add  a  larger  quantity  than 
this,  for  an  excess  of  alkali  should  be  present. 

To  this  alkaline  solution,  two  drops  of  a 
dilute  .solution  of  ammonium  sulphide  are 
added,  and  the  whole  evaporated  over  a  water 
bath.     The   sodium  cyanide   is   thus   convertedi 


Source  of  Samples. 

Total  Cyanide 
(as  K'CN) 

% 

Suljilio  Cyanide 
(as  KCNS) 

% 

Alkalinity 
(as  NaOH) 

% 

July. 

August 

July 

August. 

July. 

August. 

De-wateringcones  overflow 
De-wateiiiii;     ,,  underflow 
Sanil-filled  Stope  (lrainin.tfs 

0-0009    1     0  0008 

0  0008    1     0-0008 

Nil.          Nil  to 

0  0002 

0-0005 
0  0006 

oonoo 

0  0006 
0-0006 
0-0006 

00121 

00111 

0-0052  alk.  as  NaOH 

to  0-0024  acid  as 

H.3SO4. 

0-0134 

0-0130 

0-0039  alk.  asNaOH 

to  0.0078  acid  as 

H„SO^. 

Although  the  sand  pulp  sent  undergriiund  is 
alkaline,  the  weathering  of  the  pyrite  in  the  moist 
drained  sand  soon  induces  an  acid  reaction  from 
the  formation  of  sulphuric  acid  and  acid  .sulphates. 
The  traces  of  free  cyanide  left  on  lowering  are 
converted  into  iron-cyanogen  compounds,  though 
the  sulphooyanides  present  persist  as  such  in  the 
drainage  water  for  a  considerable  period  ;  the 
reactions  involved  have  been  di.scussed  el.se- 
where.*  It  appears  likely  that  one  efl'ect  of 
sand-tilling  will  be  a  stead}'  increase  in  the 
acidity  of  mine  water,  as  is  the  case  with  the 
drainage  from  .sand  residue  dumps  on  the  sur- 
face as  weathering  proceeds.  In  this  regard  a 
supply  of  cheap  crude  carbonate  of  .soda  would  be 
very  desirable  as  being  more  readily  dissolved 
and  utilised  for  neutralization  purposes  than 
ordinary  burnt  lime,  and  it  is  to  be  hoped  that 
such  material  may  in  time  become  available. 

The  determination  of  the  total  cyanide  present 
in  .solutions  from  sand-filling  operations  is  a  more 
delicate  operation  than  the  usual  works  tests  for 
cyanide  .solution,  on  account  of  the  necessity  of 
accurately  determining  the  u.sually  very  small 
amount  of  total  cyanide  present.  The  customary 
works  method  even  when  employing  X^IO  silver 
nitrate  solution,  can  only  be  considered  roughly 
approximate. 

The  total  cyanide  present  in  sand-filling  or 
drainage  solutions  may  exist  as  alkaline  or 
sodium  cyanide,  double  zinc  alkali  cyanide,  and 
hydrocyanic  acid. 

The  following  niethodsf  are  employed  by  Mr. 
A.  McA.  John.ston  for  the  above  determination 
and  others  connected  with  sand-filling  ; — 

Totdl  Cyanide. — To  250  cc.  of  the  solution 
from  the  sand  about  5  cc.  of  a  10%  caustic  soda 
solution  is  added.     When  the  solution  collected 


•See  "R»,nil  Met.alUirgical  Practice,  "  Vol.  I. 
tSee  "  Rand  Metallurgical  Practice, "  Vol.  I. 
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into  sulphocyanide.  The  residue  is  then  digested 
with  hot  water  and  filtered.  Acidify  the  filtered 
solution  with  sulphuric  acid  and  add  15  cc.  of  a 
5%  ferric  sulphate  solution,  when  a  red  coloration 
is  produced  if  sulphocyanide  is  present.  Bring 
the  volume  to  100  cc.  and  colorimctrically  test 
this  in  Nessler  glasses  against  a  standard  solution 
of  potassium  sulphocyanide. 

A  standard  solution  of  potassium  sulpho- 
cyanide is  made  by  dissolving  about  one  gram  of 
the  salt  in  a  litre  of  water  and  estimating  the 
strength  by  titration  with  silver  nitrate. 

The  amount  found,  less  the  potassium  sulpho- 
cyanide originally  present  in  the  solution,  gives, 
the  quantity  of  "  total  "  cyanide. 

No.  of  cc.  KCNS  X  65/97  x  2/5  =  KCN  %. 

Fotassium  Sulphocyanide. — To  50  cc.  of  the 
original  solution  is  added  sulphuric  acid  till 
acidity  be  obtained,  and  then  5  cc.  of  a  5%  ferric 
sulphate  solution.  This  is  tested  colorimctrically 
as  above  or  in  the  usual  way  by  titration  against 
a  decinormal  silver  nitrate  solution. 

Protertive  Alkali. — To  100  cc.  of  the  .solution 
add  sufficient  silver  nitrate  solution  to  give  a 
slight  turbidity,  and  then  5  cc.  of  a  5%  solution 
of  potassium  ferrocyanide,  and  titrate  against 
decinormal  acid  using  phenolpthalein  as  indicator. 

llydriiryanic  Arid  in  Air. — It  is  frequently 
advisable  to  determine  whether  any  hydrocyanic 
acid  gas  is  present  in  the  air  underground.  This 
may  be  due  to  the  decomposition  of  the  cyanide 
salt  by  contact  with  acid  mine  water  or  with  the 
carbonic  acid  of  the  air. 

For  this  purpose  the  following  test*  evolved 
by  Wcehuizen  and  applied  by  Thiery  may  be  used. 

"  An  alkaline  .solution  of  phthalophenone 
"  ([)henolphthah'»(')f  >«  prepared  by  dis.solving 
"  h    gm.    of     phenolphthalein      in     30     cc.     of 


'.See  JiHO-ziflf  .S'of.  of  Clii'iii.  Itnt., 
tSee  also  this  Juuntat.  \'ol.  \'ll., 
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May  1907,  p.  375. 


124  The  Jniirnnl  nf  The  Chemical.  Metallurqiral  and  Mininq  Societi/  of  Houth  Africa.       Seiit.  1913 


I. — Truck  of  Sand  Residue  about  to  tip  into  Mixins!  I!fix  ai    I-,,  -.linwiiig   KL'tniii  \\':in-i  uiki  li 
Permanganate  Tank.     Simmer  &  Jaik  Propiietaiy  Mines,  Ltd. 


11. — Truck  of  Sand   lte.sid\ie  'J'ipjiing  and  Mixing  at  Box  E,  sliowing  Return  Water  and  the 
I'ermaiigamile  Tank.     Simmer  \-  Jack  Proprietary  Mines,  Ltd. 
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'•absolute  alcohol;  sufficient  distilled  water 
"  is  then  added  to  produce  a  faint  turbidity, 
"  when  20  gm.  of  sodium  hydroxide  are 
"  added.  Aluminium  dust  is  then  added  to 
"the  red  alkaline  solution,  a  little  at  a  time,  till 
"  the  colour  is  discharged.  The  liquid  is  next 
"  diluted  to  150  cc.  with  distilled  water,  which 
"  has  been  boiled  and  cooled,  excluded  from 
"  contact  with  the  air.  The  reagent  is  then 
"  filtered." 

A  copper  sulphate  solution  is  made  by  di.ssolv- 
ing  1  gm.  of  copper  sulphate  in  two  litres  of 
distilled  water. 

Filter  paper  is  cut  into  strips,  and  after 
moistening  with  the  copper  sulphate  solution, 
dried,  and  placed  in  an  air  tight  bottle.  To  test 
the  air,  one  of  these  strips  is  wetted  with  the 
phthalophenone  .solution  and  waved  about  gently 
in  the  suspected  atmosphere.  Should  hydro- 
cyanic acid  be  present,  the  paper  will  be  tinged 
red.  This  test  is  extremely  delicate,  and  will 
detect  1  part  of  HON  in  2,000,000  parts  of  air. 

Ttie  main  features  of  the  arrangements  for 
surface  transport  of  sand  residue  at  the  Simmer 
and  Jack  are  clearly  shown  in  the  diagram  VIII. 


This  outcrop  mine  extends  over  a  large  area  and 
has  been  worked  for  many  years.  It  was  hence 
desirable  and  economically  practicable  to  lower 
sand  residue  at  .several  points,  and  the  con- 
tingency of  employing  other  points  of  lowering 
in  the  future  had  al.so  to  be  borne  in  mind. 
Under  these  conditions  portion  of  the  sand 
from  the  residue  trucks  is  periodically  gravi- 
tated as  a  pulp  from  the  mixing  box  F 
down  the  tunnel  and  borehole  D,  put  down  for 
this  purpose.  The  remaining  sand  is  pumped 
as  a  pulp  to  points  A,  B  or  C.  (See  illus 
tration  IV.)  From  A  the  cone  overflow 
gravitates  back  to  the  mixing  box  E  (15  ft. 
long,  8  ft.  wide  and  6  ft.  deep  with  steeply 
inclined  bottom)  beside  the  residue  track, 
although  the  tops  of  the  cones  at  A  are  at  ground 
level  to  saving  pumping  head.  The  cones  at  B 
and  C  are  above  ground  as  their  location 
nece.ssitates  return  by  pumping  of  the  overflow 
to  the  mixing  box.  (See  illustration  III.)  The 
graded  launder  about  20  ft.  long  between  the 
mixing  box  at  E  and  the  pumps  serves  as  an 
autoniatic  regulator  of  the  consistency  of  pulp 
entering  the  pumps  and  prevents  the  latter  being 


,Jl^M^^',^A 


III.— Dewatering  Cones  at  li  tor  duliveriii^'  Tljick  ^iiml  I'lilp  tMnleillDw  u<  Incline  Sliaft  and  Fliiiil 
Overflow  for  Uelurn  to  E.     Siiiiuier  &  Jack  I'roprietary  Mines,  Ltd. 
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choked,  as  very  thick  pulp  will  not  flow  down  this 
launder.  (See  illustrations  I.  and  H.)  The 
empty  trucks  in  evorj'  case  return  to  the  sand 
plant.  From  the  foregoing  it  will  be  seen  that  the 
arrangements  for  the  surface  transport  of  sand  re- 
sidue to  each  lowering  point  is  determined  by  the 
conditions  prevailing  in  each  case,  and  that  the 
circuit  .system  so  characteristic  of  modern  ore 
treatment  practice  is  fully  utilized. 

As  the  local  conditions  at  the  Itobinson  Deep 
differed  somewhat  from  those  at  the  Simmer  and 
Jack  it  was  decided  after  consideration  to  modify 
.somewhat  the  procedure  in  regard  to  sand  trans- 
port for  sand-filling.  The  greater  depth  and 
lesser  area  of  the  mine  rendered  it  both  advisable 
and  practicable  to  permanently  restrict  the 
lowering  to  one  point  at  the  north  of  the  property. 
(See  diagram  VII.)  A  bore  hole,  decreasing  from 
I'O  in.  diameter  at  the  top  to  7  in.  diameter  at  the 
bottom  and  1,729  ft.  deep,  was  accordingly  put 
down  so  that  all  worked-out  stopes  could  be 
served  from  it  by  pulp  gravitation  underground, 


and  as  the  upper  end  of  the  bore  hole  was  18  ft. 
higher  than  the  track  under  the  sand  vats  and  a 
considerable  distance  away,  it  was  decided  to 
drive  a  tunnel  (I J  ft.  x  6  ft.)  from  the  sand 
plant  at  a  dip  of  20°  (36-4%  grade)*.  This  tunnel 
was  1,125  ft,  long  and  intersected  the  bore  hole  at 
390  ft.  from  tlie  surface,  so  that  a  thick  pulp 
could  be  gravitated  direct  from  the  .sand  plant 
through  the  tunnel  and  bore  hole  into  the  mine 
without  the  need  of  pumping  or  dewatering  the 
pulp.  Tbe  open  end  of  the  tunnel  is  directly 
under  the  residue  track  and  just  clear  of  the  vats 
so  that  the  residue  after  dumping  from  trucks, 
and  addition  of  a  small  stream  of  water  and 
permanganate  solution,  descends  as  a  28%  mois- 
ture pulp  till  it  comes  to  rest  in  the  desired 
stope  underground.  This  installation  costs  a 
good  dexl  more  in  capital  e.\;penditure  upon  the 
tunnel  than  the  Simmer  and  Jack  installation  of 
surface    pumps,    pipes   and  cones  for  a  lowering 

"The  pert-'enta^e  grade  is  conveniently  calculated  by  niultiply- 
ing  the  tangent  of  the  angle  by  100. 
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IV. — Interior  of  Pump  Station  at  E  for  Sand  Residue  Pnip,  showing 
Simmer  and   Jack  Proprietary  Mines,  Ltd. 


delivery  pipe  on  left, 
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point,  but  is  preferable  under  tlie  present  condi- 
tions indicated  and  has  the  advantages  of  low 
surface  operating  costs,  these  being  merely  the 
short  truck  transport  of  residue  from  vats, 
tipping  and  returning  the  trucks,  and  a  little 
permanganate.  A  screen  of  vertical  grizzly  bars 
across  the  tunnel  prevents  the  liability  of  the 
bore  being  chjked  by  foreign  substances.  The 
amount  of  drainage  water  to  be  pumped  to  the 
surface  from  underground  involved  by  sand-filling 
with  such  a  thick  pulp  is  smiU,   amounting  only 


to  about  a  cpiarter  of  a  fluid  ton  per  ton  of  dry 
sand  deposited,  or  250  fluid  tons  (50,000  gallons) 
of  water  daily  with  a  monthly  ore  tonnage 
milled  of  60,000  tons.  Prior  to  the  starting 
of  sand-filling  a  .system  of  diaphragm  cone  classi- 
fication of  tailing  pulp  was  installed  for  the 
purpose  of  obtaining  a  clean  sand  residue  for 
mine  filling,  and  likewise  for  the  advantages 
derivable  during  cyanide  treatment. 

With  regard  to  the  underground  o|)erations  of 
sand-filling  in   general,  when  sand  is  filled  with 
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the  objec;  of  forming  a  permanent  support  to  the 
mine  working  so  as  to  protect  the  surface  from 
the  danger  of  future  subsidence,  the  permanency 
of  the  barrier  must  be  considered  If  there  is 
a  possibility  of  water  finding  its  way  into  tlie 
filled  area,  it  will  not  be  sufficient  to  construct  a 
barrier  that  will  last  little  longer  than  the  period 
required  for  tilling  and  drainage.  Such  water, 
except  perhaps  in  the  case  of  fiat  workings, 
would  in  time  wash  down  the  sand  through  any 
perished  jiarts  of  the  barrier  into  the  lower  parts 
of  the  mine.  The  construction  of  a  (lermaiient 
barrier  is  costl}',  but  on  many  mines  dikes,  faults 
and  unpayable  bodies  of  ore  can  be  utilized  so  as 
to  serve  as  natural  barriers.  On  the  Simmer  and 
Jack  every  advantage  is  taken  of  these  natural 
barriers,  and  areas  requiring  filling  are  often  con- 
siderably extended  so  as  to  permit  of  their  use. 
(See  diagram  V.)  It  sometimes  happens  that  im- 
mediate use  cannot  be  made  of  such  a  barrier, 
owing  to  the  fact  that  all  the  ore  has  not  yet  been 
removed  from  the  area  ultimately  to  be  filled.  In 
a  case  of  this  kind  where  there  is  urgent  necessity 
for  filling  a  portion  of  the  area,  a  temporary  barrier 
of  cheap  construction  may  be  erected  enabling 
tilling  operations  to  be  carried  on  immediately. 

The  number  of  openings  due  to  previous 
mining  operations  through  these  natural  barriers 
is  not  usually  great,  enabling  large  areas  to  be 
completely    closed    at   comparatively   little  cost. 


For  some  time  the  general  practice  on  tiie 
Simmer  and  Jack  has  been  to  close  up  the  drive, 
bo.xhole  or  other  opening  with  a  masonry  wall 
provided  with  drainage  pipes  as  descrilied  by 
-Mr.  A.  R.  Hughes  in  the  discussion  of  the  pre- 
vious paper  on  sand-tilling.*  More  recently  such 
drainage  has  been  effected  through  a  bcil  of 
sifted  clinker  resting  on  a  perforated  plalfurm. 
It  has  been  suggested  by  Mr.  W.  R.  Dowling 
that  in  order  to  make  this  drainage  still  more 
efficient  and  permanent  a  system  originally 
employed  for  the  leaching  of  chlorination  vats 
might  be  adapted  for  the  drainage  of  sand-filled 
areas.  The  system  briefly  described,  consists  in 
starting  a  drain  with  coarse  material  such  as 
rock  9  in.  in  diameter,  and  gradually  working  up 
with  rock  of  diminishing  size  and  finally 
with  clinkered  ash  until  the  fineness  of  the 
material  to  be  drained  has  bee-i  reached.  (See 
diagram  VI.)  This  system  has  everything  to 
commend  it  in  the  way  of  economy  of  con- 
struction, permanency  and  efficient  drainage, 
and  there  is  little  doubt  but  that  it  will  be  a 
success  in  practice.  The  drainage  just  described 
is  supplementary  to  the  main  drainage  which  is 
effected  by  means  of  drainage  launders.  The 
drainage  launders  as  originally  constructed  were 
of  wood  or  iron  framing,  square  in  section, 
covered    with    cocoanut    fibre    matting.     These 

"See  this  Journal,  Octol)er,  1910,  p.  173,  Vol.  XI. 
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were  found  to  be  not  only  expensive  but  liable 
to  collapse  owing  to  the  perishable  nature  of  the 
matting.  The  greater  portion  of  the  sand  filled 
has  been  drained  through  ordinarj-  square  sec- 
tioned hnx  launders  perforated  with  holes.  These 
laundexs  are  verj'  cheaply  constructed  bnt  have 
two  disadvantages.  One  of  these  is  that  they 
require  constant  attention  in  order  to  prevent 
clogging  up  by  sand  before  the  plugging  can  be 
accomplished.  The  other  is  that  they  are  liable 
to  collapse,  although  of  course  not  to  so  great  an 
extent  as  the  cocoanut  fibre  matting  launders. 
It  is  now  proposed  to  employ  a  stouter  box-shaped 
launder  of  smaller  internal  area.  The  perfora- 
tions will  be  covered  with  cocoanut  matting 
placed  over  wire  meshing.  It  has  been  suggested 
that  these  might  be  further  strengthened  by 
filling  with  a  core  of  sifted  clinker.  Where  the 
drainage  at  the  bottom  of  the  areas  is  particularly 
good  and  the  filling  material  clean  sand  free  from 
slime,  it  is  possible  to  dispense  with  the  drainage 
launder. 

Little  change  in  the  form  of  the  filling  launder 
has  been  made  on  the  Simmer  and  Jack  since 
sand-tilling  was  first  started.  For  a  time  wooden 
pipes  were  employed,  as  thej'  recommended  them- 
.selves  both  on  the  score  of  cheapness  and  the 
facility  with  which  they  could  be  erected.  The 
use  of  these  has  since  been  given  up  and  the 
launder  at  present  used  is  stouter  than  that 
originall}-  employed  and  wears  better.  It  is  al.so 
deeper  in  proportion  to  its  width  so  as  to  prevent 
overflow  of  pulp.  The  bottom  is  lined  with  hard 
wood  and  the  corners  provided  with  hard  wood 
fillets  which  can  be  renewed  when  worn.  In 
future  the  hard  wood  lining  will  be  replaced  by 
old  rubber  belting. 

Where  the  dip  of  the  workings  is  not  sufficient 
to  carry  the  pulp  freely  along  the  launders  water 
is  added  from  some  underground  source  of  supply. 
This  is  preferable  to  thinning  the  pulp  at  the 
underflow  of  the  cones  or  mixing  bo.x  at  the  top 
of  the  bore  hole  with  water  which  has  subse- 
quently to  be  pumped  to  the  surface. 

The  whole  of  the  underground  work  in  con- 
nection with  sand-filling  is  under  the  control  of  a 
special  official,  who  being  thoroughly  conversant 
with  what  is  being  done  in  the  various  sections 
of  the  mine  is  able  so  to  arrange  matters  that 
operations  are  conducted  with  the  greatest 
economy  and  smoothness  of  working.  This 
arrangement  has  been  found  better  than  placing 
each  Mine  Captain  in  charge  of  that  portion  of 
the  sand-filling  conducted  in  his  own  section. 
These  officials  have  .seldom  the  time  to  spare 
from  their  ordinary  routine  duties  to  attend  to 
special  work  of  this  kind,  and  to  keep  themselves 
in  close  touch  with  what  is  going  on  in  other 
sections  of  the  mine. 


It  is  interesting  to  note  that  when  recently  it 
was  found  necessary  to  reopen  a  drive  through 
the  centre  of  a  sand  filled  area,  this  was  done 
without  any  dirticulty,  and  the  sand  was  found 
thoroughly  well  drained  and  packed. 

Where  financial  considerations  did  not  interfere, 
and  it  was  possible  to  delay  milling  operations 
until  development  had  been  completed  on  the 
lowest  level  of  a  mine,  ideal  conditions  would 
exist  for  systematic  sand-filling  from  the  bottom 
upwards. 

The  cost  of  filling  per  ton  of  sand  residue 
lowered  varies  considerably  from  month  to  mouth 
owing  to  fluctuations  in  the  tonnage,  and  the  ex- 
penditure incurred  underground  in  providing  for 
current  as  well  as  future  requirements.  The 
following  are  the  costs  incurred  on  the  Simmer 
and  Jack  Proprietary  ilines  during  a  recent 
period  of  nine  months  (Table  I.,  p.  132)  : — 

The  following  statement  illustrates  more  de- 
tailed operating  costs  for  lowering  22, -541  tons  of 
sand  during  the  month  of  November,  1912, 
(Table  II.,  see  p.  132):— 

In  considering  the  above  average  costs  it 
.should  be  noted  that  they  include  a  considerable 
amount  expended  on  preparatory  work  on  areas 
where  a  large  amount  of  filling  remains  to  be 
done.  It  is  probable  that  the  monthly  tonnage 
lowered  will  be  increased  shortly.  These  two 
factors  should  appreciably  decrease  the  cost  per 
ton  of  sand  lowered  in  the  future. 

Mr.  E.  Pam  (MeuiUy  of  Council)  :  It  is  a 
great  pleasure  to  me  to  propose  a  vote  of  thanks 
to  Messrs.  Caldecott  and  Powell  for  a  paper  on  a 
subject  which  interests  me  so  much.  I  think  we 
should  congratulate  ourselves  that  the  whole  of 
the  sand-Hlling  discussion  on  the  Rand  has  been 
started  and  carried  through  at  this  Society's 
meetings.  Further,  I  think  we  have  a  right  to 
be  pleased  at  the  rapid  progress  which  has  been 
made  in  a  period  of  about  three  years  since  sand- 
filling  started.  At  the  present  moment  there 
must  be  between  1 2  and  1.5  mines  which  are  using 
this  method,  and  I  think  it  says  a  great  deal, 
not  only  for  the  fact  that  sand-filling  is  good, 
but  for  the  progressive  minds  of  the  men  in  this 
country'.  There  are  one  or  two  points  which 
struck  me  in  this  paper  and  which  I  should  like 
to  criticise  in  the  comparison  between  the 
method  advocated  in  this  paper  and  that  des- 
cribed by  me  in  1910. 

I  do  not  think  it  is  made  sufficiently  clear  that 
both  methods  are  good,  i^nd  that  either  should  be 
used  according  to  the  circumstances  under  which 
it  is  needed.  For  instance,  I  believe  that,  on  the 
Simmer  and  Jack,  the  pumping  of  sand  and 
dewatering  in  cones  is  very  excellent ;  but  there 
are   many   conditions   under   which   this  system. 
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Table  I. 


Tons  of  Sand 
lowered. 

Average  Surface  Co.st. 

Average 
Underground  Co.st. 

Average  Total  Cost. 

Period. 

Total. 

Average 

Iier 
Month. 

per  Jlonth. 

Per  Ton 
of  Sand 
lowered. 

per  Month. 

Per  Ton 
of  Sand 
lowered. 

per  Month. 

Per  Ton 
of  Sand 
lowered. 

October,  1912, 
to  June,  1913, 
inclusive. 

172,535 

19,171 

£      s.      d. 
269     0     1 

d. 
3-368 

£     .s.       d. 
523   10      3 

d. 
6-554 

£     s.       A. 
792  10     4 

d. 
9-922 

Table  II. 


Surface   Cost. 

Underground  Cost.                     Total  Cost. 

;    Per  ton 

Total.                ot  Sand 

hiwered. 

Total. 

Per  tun    ' 

of  Sand              Total. 

loweied.   | 

Per  ton 

of  Sand 
lowered. 

White  Labour    ... 

Native  Labour 

Stores          

Win-ksliops 

Power          

£       s.     d. 
24    13    11 
68     6      8 
53     7     6 
120  10     4 
46  19     7 

d. 
0-263 
0-728 
0-568 
1-283 
0-500 

£    s,  a. 

201    15     2 
60  13      1 
75     2     8 
62     3   10 

d. 
2-148 
0-646 
0-800 
0-662 

£  s.  d. 
226  y  1 
128  19  9 
128  10  2 
182  14     2 

46  19     7 

a. 

2-411 
1-374 
1-368 
]  -245 
0-500 

Totals          

313   18     0  1      3-342 

1 

399   14     2 

4-256 

713  12     2 

7 -.598 

could  not  be  successful.  I  think  the  autlior?'  will 
agree  that  as  they  lower  their  sand  into  koko 
pans  (trucks)  it  would  be  equally  simple — granted 
there  was  no  ob.^truction  in  the  way — to  push 
those  trucks  by  hand  or  mechanical  haulage  to 
a  point  near  the  borehole  or  sliaft  and  tip  them 
there,  so  saving  entirely  the  pumping  cost. 
When  once'  the  sand  is  in  the  pans  I  think  it 
will  be  agreed  that  the  cost  of  transference  for  a 
distance  of,  say,  a  thou.sand  feet  will  be  very 
small.  Of  course,  if  we  could  flush  out  our 
tanks  and  save  the  considerable  cost  of  discharg- 
ing by  hand,  then  Dr.  Caldecott's  system  would 
undoubtedly  be  the  only  one.  The  advantage 
claimed  that  this  method  is  not  intermittent  as 
compared  with  other  methods  is  not,  in  my 
oiiinion  correct.  Both  methods  are  jirimarily 
dependent  on  tlie  supply  of  sand  coming  forward 
in  cars  from  the  tanks  or  dumi>  and  the  use  of  a 
.storage  bin  must  make  the  iirucess  less  inter- 
mittent, as  if  the  supply  of  sand  is  delayed  the 
.store  in  the  bin  can  be  u.sed,  and  if  there  is  any 
stoppage  underground,  tramming  continues  and 
the  bin  is  filled  again 

The  method  as  de.scribed  in  use  at  the  Robinson 
JJeep  is,  of  course,  very  similar  to  the  Silesian 
method,  excepting  that  the  tunnel  is  much 
longer.     The  mixing  bin  at   the  liobinson  Deep 


is  not  described,  and  it  would  be  interesting  to 
hear  how  it  i.s  constructed.  The  success  of  the 
borehole  is  a  most  important  matter.  I  must 
own  I  have  been  sce[itical,  and  I  am  exceedingly 
pleased  to  hear  that  on  the  Robinson  Deep  a 
1,000  or  1,700  ft.  borehole  has  been  successful, 
and  that  there  has  been  no  choking.  The  diffi- 
culties have  been  tremendous  where  [upes  are  in 
«se  in  deep  vertical  shafts.  With  regard  to  per- 
manent barriers,  Mr.  Powell  is  apparently  lucky 
—  or  unlucky,  whichever  way  you  take  it — in 
having  plenty  of  dikes  and  unpayable  ground. 
We  have  no  unpayable  ground  at  the  Geldenhuis 
Instate,  and  but  few  dikes.  The  result  is,  we  had 
to  build  barriers.  I  do  not  contend  for  a  minute, 
and  1  do  not  suppose  anybody  else  will,  that 
these  barriers  are  going  to  last  for  a  considerabie 
time.  The  only  conclusion  we  came  to  was  that 
it  was  absolutely  necessary  to  arrange  the  packs 
in  such  a  way  that  if  there  were  anj'  rush  of 
water  it  could  drain  off  between  or  at  the  side  of 
the  jiacks.  The  drainage  system  proposed  by 
!Mr.  bowling  is  very,  similar  to  the  one  used  on 
the  Ferreira  Deep  where  a  number  of  2  in.  pipes 
with  small  holes,  about  an  eighth  of  an  inch, 
were  covered  with  ashes,  fine    and  coarse  rock. 

With  regard  to  launders,  on  the  Robinson  and 
Crown   Mines,   they   found  that   concrete  block 
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in  the  form  of  egg  shaped  liners  have  been  very 
successful. 

There  is  one  very  important  point  whicli  no 
one  has  discussed  yet  :  how  are  we  going  to 
sand-till  a  mine  4,000  ft.  deep  '  The  only  method 
which  appears  to  me  likely  to  prove  successful 
would  be  to  put  down  a  borehole  near  a  shaft, 
and  after  surveying,  to  rise  from  the  shaft  at  an 
angle  of  about  50^  and  intersect  the  borehole 
about  5i)l)  ft.  from  the  plane  of  the  reef.  The 
pulp  would  be  caught  in  a  ho[)per  cut  in  the 
solid  rock  and  thence  led  into  a  pipe  running 
down  the  rise  to  the  shaft.  In  this  way  the 
nece.ssary  head  would  be  obtained  to  force  the 
pulp  east  and  west  horizontally  and  the  wh  ,le 
area  of  a  large  mine  could  be  commanded  from 
one  borehole.  The  alternative  of  several  bore- 
holes along  the  northern  boundary  of  the  mine 
would  be  too  e.xpensive  in  practice,  and  the  dilu- 
tion with  water  mentioned  in  the  paper  is  costly, 
and  where  it  is  desired  to  drive  the  pulp  ne.irly 
horizontally  impracticable. 

I  hope  to  give  this  paper  the  consideration 
which  it  deserves,  and  will  try  to  obtain  a  few 
notes  with  regard  to  costs  ;  I  can  state  now  that 
the  costs  mentioned  in  the  pafier  are  low  in  com- 
parison with  those  on  the  mines  with  which  I 
have  been  connected,  but  this  is,  I  think,  due  to 
circumstances  rather  than  to  the  method  adopted. 

I  would  like  to  pnpose  a  very  hearty,  vote  of 
thanks  to  the  authors'  for  an  exceedingly 
valuable  paper. 

Mr.  J.  Chilton  (Member)  :  I  have  great 
pleasure  in  .seconding  the  vote  of  thanks.  Prob- 
ably sand  tilling  on  the  Witwatersrand  first 
started  mi  the  Weranier  section  of  the  Village 
Main  Reef  about  the  year  1888.  As  a  mine 
captain,  looking  for  high-grade  ore,  I  am  exceed- 
ingly grateful  to  those  early  fillers,  for  the  sand 
run  down  averaged  6  dwt.,  most  of  which  has 
now  gone  through  the  mill  a  second  time.  I  am 
afraii-1  our  successors  will  not  have  a  similar  cause 
for  gratitude.  On  the  Village  Main  we  seem  to 
have  solved  the  drainage  difficulty  witliout  the 
use  of  launders.  We  have  divided  the  sand  fill- 
ing districts  into  three  sections.  Into  one  section 
we  run  for  about  an  hour,  and  then  we  change 
over  to  another  -section,  continuing  there  for  a 
similar  period,  then  run  into  section  three.  Dur- 
ing the  remainder  of  the  day  the  .sand  is  allowed 
to  drain,  and  the  water  finds  its  way  out  of  the 
sand  very  rapidly  without  the  use  of  launders. 

The  President  :  Through  the  courtesy  of  the 
authors  I  have  been  able  to  inspect  the  sand-fill- 
ing arrangements  at  the  Simmer  and  Jack,  and 
I  consider  that  it  would  be  difficult  to  improve 
upon   them.       I   think   mining  engineers  would 


like  to  have  some  details  regarding  the  drilling 
of  the  boreholes,  their  cost,  and  so  on,  as  this  is 
a  very  important  point,  especially  in  view  of  the 
c|uestion  as  to  the  best  method  of  transferring 
sand  to  the  workings  of  a  deep  level  mine. 


THE  RECOVERY  OF  BLACK  SAND   AND 

FLOATING  PARTICLES  OF  METALLIC 

MINERALS. 


(Head  at  March    Meetimi,  WIS.) 
By  J.   M.   Neill  (Member). 


REPLY    TO    DISCUSSION. 

Mr.  J.  M.  Neill  {Member):  In  replying  ti> 
the  limited  discussion  on  my  paper,  I  must  thank 
those  who  took  sufilicient  interel;^  to  contribute, 
and  especially  Messrs.  K.  L.  Graham  and  Prof. 
Stanley  for  their  kind  remarks. 

It  would  have  been  more  enlightening,  how- 
ever, had  a  broader  view  been  taken,  and  discus- 
sion directed  more  towards  the  principle  involved 
rather  than  towards  the  method  of  illustration 
used. 

I  endeavoured  to  show  that  more  gfild  was 
recovered  in  the  mill  by  extracting  more  of  the 
black  sand  and  metallic  minerals,  and  that  their 
escape  into  the  cyanide  works  was  not  followed 
by  a  reasonable  recovery  of  their  gold  contents. 
Nothing  having  been  advanced  against  this  con- 
clusion, I  feel  justified  in  maintaining  that  the 
extraction  antl  separate  treatment  of  such 
material  would  tend  to  1  )wer  final  residues. 

Turning  to  the  contribution  of  Mr.  Smith, 
whom  1  heartily  congratulate  on  being  the 
reci[nent  of  the  student's  medal,  it  is  evident  that 
conditions  known  to  him  are  such  as  would  lead 
him  to  believe  that  further  refinements  are  not 
apjilicable  or  warranted. 

The  point  for  students  and  all  of  ns  to 
remeniljer  is  that  dissolved  and  undissolved  gold 
finds  its  way  to  sand  dumps  and  slime  dams,  and 
therefore  we  are  not  justified  in  endeavouring  to 
show  that  a  method  for  recovering  this  gold  be- 
fore cyaniding  is  not  api)licable  liecauseof  certain 
conditions.  We  must  al.-o  study  the  conditions 
to  see  if  faults  can  l_)e  remedied  so  that  we  may 
a|iply  that  method  or  some  better  one. 

As  the  contributor  is  a  student  I  will  go  some- 
what fnlly  into  his  contribution,  so  that  another 
point  of  view  may  be  presented  to  him.  "  That 
the  cyanide  works  can  be  relied  on  to  extract 
anything  leaving  the  plates  "  is  a  remark  that 
the  contributor  will  doubtless  modify  when  he 
thinks  of  the  residues.  He  will  not  then  lightly 
suggest    possible     increases    of     10% — 15%    by 
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Amalgamation,  but  will  work  to  turn  possibilities 
into  certainties.  When  this  10% — 15%  is  safely 
in  the  retort,  he  is  certain  of  100%  extraction 
from  it :  on  the  other  hand  when  this  10%  — 15% 
goes  to  the  cyanide  works  neither  Mr.  Smith  nor 
anyone  else  knows  just  what  it  will  yield,  but  he 
can  be  certain  that  it  will  not  yield   100%. 

The  impression  conveyed,  that  efficiency  in 
crnshing  is  accompanied  on  the  whole  by  careless 
and  inefficient  amalgamation,  cannot  be  accepted, 
more  especially  when  it  is  known  that  many 
plants  on  the  Rand,  having  excellent  crushing 
results,  obtain  65%  to  73%  of  their  gold  from 
within  the  crushing  circuit.  There  are  some 
exceptions  showing  low  milling  extractions,  not 
necessarily  because -of  high  crushing  results,  but 
pos.sibly  illustrating  Mr.  Smith's  remark  that 
"  careless  dressing  of  plates  is  in  many  cases  a 
source  of  more  loss  than  is  the  excessive  water." 
The  statement  that  "  to  obtain  a  high  stamp 
duty  an  excessive  amount  of  water  is  fed  into  the 
boxes  "  will  not  bear  examination.  The  factors 
which  determine  the  stamp  duty  are  roughly 
nature,  quantity  and  grading  of  ore  fed  to  boxes, 
crushing  blow  of  stamps  in  foot  pounds,  number 
of  blows  per  minute,  quantity  of  water,  height  of 
discharge,  available  area  of  discharge  of  screens, 
and  area  of  aperture.  It  is  obvious  that  where 
the  efficiency  of  those  factors  is  established,  the 
variation  of  ore  only  is  liable  to  have  an  adverse 
etfect.  E.xcessive  water  for  example  has  a  most 
adverse  effect  ;  a  greater  inflow  results  in  a  greater 
outflow  with  increased  velocity  through  the 
screens.  This  means  in  effect  that  particles  much 
too  large  to  pass  the  aperture  are  constantly 
carried  to  and  held  against  the  screen  and  there-' 
fore  hinder  rather  than  help  crushing,  by  de- 
creasing the  effective  discharge  area.  As  a  case 
in  point  showing  that  n'ore  than  one  factor  must 
be  varied  to  obtain  efficiency,  a  mill  of  1,030 
lb.  dropping  6"  at  a  speed  of  116  per  min.  and 
using  4'8  water  to  1  dry  ore  crushed  42  tons  per 
stamp  per  day.  Increase  of  height  to  9"  and 
reduction  of  speed  to  98  drops  per  min.  gave  a 
crushing  of  51  tons  per  stamp  per  day.  The 
water  used  was  then  52  to  1  of  dry  ore,  so  that 
0  9  of  a  ton  more  ore  was  cru-shed  with  the 
addition  of  0'4  of  a  ton  of  water.  Again,  stamps 
of  double  the  weight  crushed  12  tons  per  stamp 
per  day  using  45  tons  of  water  to  1  of  dry  ore  : 
increasing  the  water  ratio  increased  the  duty  per 
stamp  up  to  a  i>oint,  but  doubling  it  had  a  con- 
trary effect.  It  will  be  found  that  excessive 
water  is  used,  owing  to  wrongly  constructed 
launders  and  bad  fall  arrangements  rather  than 
for  any  benefit  in  crushing,  and  that  the  ratio  of 
water  to  ore  remains  fairly  constant  in  properlj' 
set  out  plants.  Some  of  the  remarks  re  dressing 
of  plates  will    be    considerably    revised  by   Mr. 


Smith  when  he  has  had  more  extended  ex[)eri- 
ence.  To  say  that  "  practice  proves  that  plates 
.should  be  dressed  every  four  hours  "  is  erroneous. 
Practice  does  not  furnish  proof,  whereas  results 
do  prove  that  plates  should  be  dressed  before 
their  efficiency  for  catching  gold  has  become 
impaired.  The  time  between  dressings  on 
different  jilants  must  be  determined  by  results 
obtained  and  must  also  be  influenced  by  the 
nature  of  the  jailp  and  by  the  area  of  contact. 
Alkali-acid  changes  exercise  a  marked  efl'ect  and 
so  also  do  changes  in  temperature.  The  quantity 
of  free  gold  per  ton  of  ore  need  not  be  considered 
as  gold  amalgam  is  the  best  dressing,  and  the 
efficiency  of  the  plate  increases  the  more  free  gold 
there  is.  The  application  of  the  necessarj'  mer- 
cury is  easy  and  effective  in  this  case  without 
dressing,  although  extra  scraping  may  be  re- 
quired. On  one  mine  on  the  Rand  good  results 
were  obtained  by  scraping  and  dressing  once  in 
twenty-four  hours.  On  another  the  plates  re(|uired 
dressing  with  only  two  hours  interval  owing  to 
the  large  quantities  of  fine  iron  and  sulphides 
present  ;  on  a  third  maximum  efficiency  is 
obtained  with  six  hour  intervals,  the  time  in  this 
case  having  been  fixed  after  trials  embracing 
longer  and  shorter  intervals :  on  a  fourth, 
scraping  and  dressing  and  four  subsei|aent 
dressings,  five  handlings  of  the  plates  in  all.  gave 
results  equal  to  those  obtained  with  six  and  eight 
handlings^  but  better  than  results  obtained  with 
four  handlings.  Proof  that  plates  should  be 
dressed  every  four  hours  is  therefore  not  estab- 
lished. 

Before  going  further  I  must  call  Mr.  Smith's 
attention  to  the  fact  that  the  conditions  and 
methods  of  collection  (not  extraction)  of  Mack 
sand  were  as  nearly  as  possible  the  same  during 
the  periods  of  trial  as  set  forth  in  my  paper. 

Therefore,  although  I  agree  when  he  says  "  It 
is  well  known  that  gold  amalgam  is  brushed  off 
the  plates  along  with  black  sand,"  I  take  ex- 
ception when  he  says  "  The  increase  in  value 
obtained  by  Mr.  Neill  was  probably  due  to  a 
larger  amount  of  amalgam  being  removed." 
"  This  would  be  the  case  if  the  plates  received  a 
better  working  up  with  the  brushes." 

Reading  tlmse  sentences  in  conjunction,  it  is 
evident  that  the  contributor  did  not  credit  or  did 
not  understand  that  the  author  seriously  meant 
that  the  black  sand  was  collected  by  the  .same 
methods  during  both  periods.  Such  was  never- 
theless the  case. 

This  apart,  I  fail  to  see  where  an  increa.se  of 
5'88%  extracted  from  screen  value  could  be 
obtained  by  varying  the  proportion  of  amalgam 
taken  up  with  the  black  sand,  as  the  sum  of 
those  two  gives  the  total  recovered.  It  would 
be  as  reasonable  to  place  £40  iu  one  pocket  and 
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.£60  in  another  and  by  varying  the  proportions 
taken  from  each  to  expect  to  obtain  £105-88  as 
the  result.  Regarding  the  increase  of  .5-88 
shown  by  the  means  employed,  the  remark  that 
"  thi.s  increase  is  by  no  means  a  large  one  "  is 
hardly  warranted  when  the  progressive  recovery 
results  compiled  from  the  same  basis  are 
examined.  These  results  showing  mill  recovery 
were  roughly  before  trial  : — 

i  Years.        1  Year.     During  Trial. 

58%         66%         69%  7: 

The  year  during  trial  was  split  into  three 
periods  of  four  months  each,  being  a  period  with- 
out apparatus,  and  a  period  with  complete  outtit 
as  shown  in  drawings  accompanying  my  paper. 

Coming  to  mental  arithmetic  for  simalgamators, 
too   much   importance  mu-it  not   be  attached  to 
any  scheme  of  this  sort.     The   quantity  of  mer- 
cury   to    be    u.se  \    depends    not    only    upon   the 
recoverable  geld  ]ier  ton  of  ore  passing  on  to  the 
plates,   but   very   largely   upon  the  physical  con- 
dition  of   the  goid,  and    upon   variations  in  the 
temperature  of  the   pulp   which   naturally  affect 
the  quantity  of  mercury  and  its  manner  of  ap[)li- 
cation.       Temperature    variations     taken    every 
half-hour  during  one  month  in  a   non-condensing 
plant  show,  highest  88°  F.,  lowest  66°  F.,  average 
75-4°  F.     The  influence  on  the  quantity  required 
or  the  manner  of  using  mercury  was   small.     On 
a  conder.sing  plant  however,  alterations  of  .30°  F. 
were   frequent  and   sudden,   and  care  had  to  be 
exercised  to  [jrevent  loss.     The  plates  became  too 
soft  on  a  rise  of  temperature  and  excess  mercury 
had  to  be  removed  ;  on  a  fall  in  temperature  more 
mercury    had    to  be  added.     E.xperience    shows 
that  Mr.  Smith's  70  or.,  mercury  to  30  oz,  gold  is 
too  arbitrary.     This  equals  0'4"28.5  oz.    gold   re- 
covered for  1  oz.  mercury  used  dressing,  whereas 
on  one  plant  the  average  recovery  for  some  years 
was  0-546   oz   for    1    oz.  mercury  used  dressing, 
lowest  0  -53  highest  0  .57.     In  the  ca.se  of  crush- 
ing some  ore  rich  in  coarse  gold  (not  included  in 
the  above  average)  the  recovery  rose  to  0  67oz.  per 
oz.  of  mercury  u.sed  in  dressing.    The  foregoing  will 
show  that  exjierience  combined  with  close   obser- 
vation   must    be    the  only  guide  to  the   use   of 
mercury.     The    reasons   advanced  as  to    why  a 
small  portion  at  the  top  of  a  plate  yields  the  best 
results  and  the  rest  but  little  of  the   black   .sand 
and  gold  are  only  partly  correct  even  for  a  badly 
run  |ilant,  but  do  not  apply  at  all  to  the  type  of 
plant  which  it  is  best  to  discuss,   i.e.,  that   plant 
which    is   set   out  and  ran    to    return  the    best 
results  from  all   departments.     The  contributor's 
reasons  are,  slow  speed  of  pnlp  at  the  top  of  plale 
increasing  to  high  velocity   at   bottom,   excessive 
water  and  exce.s.sive  mercury.     Jii  the  first    jilace 
the  most  of  the  gold  and  black  sand  is  caught  at 


the     top    (,f    the    plate    because   that   is   where 

the    richest  pulji   first  arrives,  and   where   fresh 

areas  of  contact  are  constantly  expo.sed  owing   to 

"  splash  "   which,  as  it  embraces  height  and  time 

of  fall,  allows  a  certain  amount  of  classification  to 

take  place  and  so  assist  in  the  recovery  of  valuable 

j   particles  composing  the  pulp  owing  "to  their  high 

,    scientific  gravity.     As   for   the   flow  being  most 

j    rapid  towards  the  bottom  end  of   the   plate,   this 

should    not   be,   nor  is   it   so    where  recovery  by 

I   amalgamation     is    expected— the    grade     is    so 

;   arranged  that  the  pulp  will  just   escape   without 

silting.     That    the  flow   is   usually  towards  the 

bottom  of  plates  is  shown  by  silting  taking  |)lace 

there  first  should  anything  go  wrong. 

In  this  connection  consider  resistance  due  to 
air  affecting  the  watery  surface  of  the  pul]),  and 
the  decrease  in  velocity  brought  about  by  friction, 
which  is  directly  proportional  to  the  wetted  area 
of  plate  surface  so  far  as  the  water  is  concerned 
and  is  materially  affected  by  the  .sand,  and  the 
reason  becomes  more  apparent. 

The  remark  that  my  apparatus  would  .serve  to 
check  the  How  of  pulp  is  partly  answered  by  the 
foregoing,  when  the  small  wetted  area  it  exposes 
is  considered  ;  but,  further,  the  pulp  passing 
down  the  plate  must  be  thought  of  as  [lassing  in 
layers,  a  slowly  moving  layer  of  .sand  in  close 
contact  with  the  [ilate  and  a  more  rapidly  moving 
layer  of  water  surrounding  and  covering  the 
sand,  and  of  at  least  ten  times  the  volume  of  the 
latter.  It  will  be  seen,  therefore,  that  my 
apparatus,  which  floats,  can  only  check  the 
velocity  of  the  water  and  so  increase  its  volume 
at  that  [ifiint,  and  as  the  sum  of  the  velocities 
must  remain  constant  if  silting  is  not  to  take 
place,  it  follows  that  the  sand  itself  must  move 
faster. 

That  excessive  water,  exce.ssive  mercurj'  and 
excessive  velocity  of  pulp  have  little  to  do  with 
the  poverty  of  the  lower  part  of  the  plate  in  catch 
of  black  sand  is  apparent  when  even  under  the 
best  conditions  the  yield  from  there  is  small. 

Having  fairly  shown  that  Mr.  Smith's  reasons 
why  uiy  ap|iaratus  in  some  cases  did  work  and 
in  others  did  not  are  not  correct  in  either  event, 
I  must  fall  back  upon  the  original  contention 
that  small  |iarticles  of  metallic  minei'als  are 
capable  of  attaching  to  themselves  minute 
cputntities  of  air  and  are  thereby  enabled  to  float, 
not  because  it  "  may  be  in  part  correct,"  but  be- 
cause it  is  wholly  correct  and  worthy  of  further 
investigation. 

I  have  somewhat  elalioratcd  my  re[ily,  as  I 
feel  that  it  is  the  duty  of  all  members  of  this 
Society  to  assist  students  and  each  other  to 
assign  ob.served  effects  to  their  true  and  proper 
causes. 
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GOLD  PRODUCTION  IN    KELATION    TO 

HUMANITY  ;  A  STUDY  OF  THE 

QUESTION:    HAS   GOLD    DEPRECIATED 

IN  VALUE] 


(Bead  at  April  Meeting,    1913.) 

By  Mr.  Eustace  M.  Weston  (Member). 

Discussro.v. 
Dr.    R.   A.    Lehfeldt  {Visitor)  ■    I   have    not 
had  the  advantage  of  listening  to   Mr.   Weston'.s 
paper  and  the  discussion   which   followed,    but  I 


Mr.  Dures  his  noted  a  fact  with  which  I  dare 
say  most  of  us  have  already  had  .some  acquaint- 
ance. Turning  to  Mr.  G.  A.  Robertson's  contri- 
bution, which  throws  some  valuable  light  on  the 
subject,  I  cannot  see  where  his  difficulty  lies  in 
reconciling  an  increase  in  both  quantity  (weight) 
and  quality  (value)  of  the  recovered  black  sand. 
He  must  have  overlooked  the  essential  point  of 
my  paper  which  claims  increased  extraction  of 
this  material.  It  surely  follows  thit  if  each  ton 
of  pulp  yields  more  of  its  heaviest  and  richest 
constituent  the  ultimate  result  must  be  a  gain  in 
both  weight  and  value.  The  interesting  facts 
brought  forward  by  Mr.  Robertson,  i.e.,  the  sur- 
prising quantity  of  gold  that  floated  in  one  ca.se, 
and  the  prominently  adhering  quantity  of  black 
sand  due  to  the  canvas  baffle  in  the  other,  should 
also  help  him  over  his  difficulty.  It  is  reason- 
able to  suppose  both  those  cases  applied  to  one 
pulp  passing  under  a  floating  apron.  The 
metallic  mineral  and  black  sind  would  be  brought 
down  on  the  plate,  and  although  some  portion 
would  amalgamate,  a  good  deal  would  not  do  so 
but  would  be  caught  and  lifted  with  the  black 
sand  and  would  therefore  increase  both  the  ex- 
tracted weight  and  value  of  the  latter.  Replying 
to  Mr.  Robertson's  questions,  the  cost  of  the 
aprons  complete  was  less  than  ten  shillings  each, 
they  lasted  over  a  year  and  gave  little  trouble 
from  scale,  which  was  easily  broken  away. 

No  extra  water  was  required  when  the  float 
was  adopted.  Regarding  the  tests  which  are 
being  made  I  only  know  of  one,  but  have  had 
no  particulars.  I  would  be  pleased  to  furnish 
aprons  for  test  purposes  on  request.  In  this 
connection  it  must  be  remembered  that  the  pulp 
dealt  with  by  me  was  not  tube  milled  and  con- 
tained about  30%  only  -  200,  and  would,  there- 
fore, as  a  pulp,  be  composed  of  very  different 
percentages  of  groups  of  equal  h_ydraulic  value 
compared  with  groufis  in  a  tube  milled  pulp  con- 
taining 50%  to  70%  -  200.  An  alteration  of  the 
S.G.  of  such  a  pnlj),  or  the  lengthening  of  the 
time  for  segregation  might  be  necessary  to  get 
good  black  sand  extraction  results. 


read  the  pulilished  versions  of  theoi.  The  author's 
paper  is  a  most  interesting  contribution  in  the 
history  that  it  gives  of  gold  and  its  uses  :  but  I 
do  not  agree  with  some  of  the  theoretical  con- 
clusions which  he  draws.  The  general  drift  of 
the  paper  goes  to  show  that  the  jiroduction  of 
gold  is  not  excessive  I  do  iiot  agree  with  that, 
and  I  cannot  help  thinking  that  the  author  has 
fallen  into  a  little  trap — a  very  common  one — 
with  regard  to  prices.  One  reckons  the  value  of 
anything  else  l)y  saying  it  is  worth  so  many 
pounds  per  ton,  or  whatever  it  may  be,  and  the 
more  i)Ounds  jier  ton  it  is  the  more  it  is  worth. 
The  value  of  gold  is  reckoned  in  exactly  the 
op[)osite  way.  When  prices  are  rising,  tliat  means 
that  one  has  to  give  more  gold  fur  the  same 
amount  of  other  things  and,  consequently,  the 
more  prices  rise  the  less  the  gold  is  worth.  Of 
course,  stated  baldly  like  that,  anjbody  sees  it, 
and  it  seems,  perhaps,  too  obvious  to  be  worth 
dwelling  upon  :  but,  as  a  .matter  of  fact,  6ne  is 
rather  liable  to  fall  into  a  mistake  on  this  point 
just  on  account  of  that  inversion.  To  explain 
what  I  mean,  I  must  quote  a  passage  from  the 
author's  paper  where,  I  think,  he  has  dropped 
into  this  fault  and  which,  I  think,  has  led  him 
astray  in  his  theoretical  conclusions.  Just  listen 
to  this  : — 

"  Prices  have  risen  Ijecause  owing  to  the  needs 
of  an  expanding  world  more  and  greater  eflbrts 
have  been  put  forth  year  by  3'ear  to  obtain  a 
sufficiency  of  the  medium  of  exchange.  That  is 
to  say,  every  year  the  world's  gold  has  cost  more 
in  human  eii'ort  and  capital  expenditure  to 
produce  it." 

Well,  that  may  or  may  not  be  true  ;  but,  sup- 
posing it  is  true,  if  it  takes  more  effort  to  produce 
the  gold,  then  it  means  that  one  has  to  exchange 
more  wheat  and  iron,  and  things  of  that  sort,  for 
an  ounce  of  gold — in  other  words,  the  price  of 
wheat  and  iron  and  other  things  will  have  gone 
down.     Later  on,  for  instance,  he  says  :  — 

"One  scarcely  cares  to  guess  at  what  may 
happen  as  the  world  continues  to  expand  and  the 
increase  of  Rand  production  is  swallowed  up  by 
declines  in  other  countries.  Increase  of  demand 
must  tend  to  raise  prices,  and  shortage  of  gold 
to  create  financial  panics." 

It  is  exactly  the  othe'-  way,  of  course.  Increase 
of  demand  for  gold  would  reduce  prices.  A 
simple  way  to  get  over  this  confusing  point  is 
to  think  of  prices  in  terms  of  something  else. 
Take  wheat  as  a  standard  of  value.  It  is  a  per- 
fectly intelligible  statement  that  one  goes  into  a 
shop  to  buy  a  new  coat  for  eight  bu.shels  of 
wheat,  or  the  monthly  rent  must  be  paid  with  20 
bushels  of  wheat  :  one  would  not  pay  wheat,  of 
course,  but  would  give  a  cheque  on  the  bank 
for  a  corresi)onding  amount.     If  an  ounce  of  gold 
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some  years  ago  was  worth  20  busliels  of  wheat 
and  is  now  only  worth  15,  the  value  of  gold,  of 
course,  has  fallen  and  its  price  expressed  in  wheat 
has  fallen.  Putting  that  the  other  way  round  — 
in  the  ordinary  language  of  taking  gold  as  a 
standard — it  means  that  one  used  to  he  able  to 
buy  20  bushels  of  wheat  for  four  sovereigns,  now 
only  15  bushels  can  be  bought. 

I  think  people  are  agreed  that  prices  hiive 
risen.  There  is  no  doubt  about  that.  They 
have  risen  since  1S95  to  sumething  like  :25%  or 
30%  taking  the  average  all  over  the  world.  I 
think  most  people  are  agreed  that  if  more  gold 
is  produced  than  is  needed  for  a  given  amount  of 
commerce,  th<>t  will  cau.se  a  rise  in  prices.  It 
does  not,  of  course,  follow  that  the  rise  in  prices 
which  has  occurred  is  due  exclusively  to  the 
increased  production  of  gold,  but  there  is  a 
general  consensus  of  opinion  that  that  is  the 
leading  cause.  There  are  other  causes  for  the 
rise  in  price  which  contributors  to  the  discussion 
have  pointed  out.  It  is  possible  that  mono- 
polisation is  one  ;  to  -some  extent,  perhaps 
increased  cost  of  marketing  and  other  circum- 
stances. But  one  cannot  look  at  the  world's  rise 
in  prices  which  has  gone  on  now  lor  something 
like  20  years  without  seeing  that  it  is  mainly  due 
to  a  simple  cause  that  affects  all  prices.  Gold  is 
practically  a  foot-rule  by  which  things  are  mea- 
sured. For  instance,  if  20  years  ago  this  room 
was  measured  and  it  was  found  to  be  45  ft.  wide, 
and  that  foot-rule  had  since  contracted  and  it 
was  measured  again  now  and  found  to  be  50  ft., 
that  would  illustrate  what  has  ha|>pened  with 
regard  tf)  prices. 

Now,  taking  the  question  as  to  whether  the 
production  of  gold  is  e.xeessive,  one  must 
bear  in  mind  that  it  is  the  production  of 
DifMiey  which  regulates  price  :  that  is  not 
the  .same  thing  as  the  production  of  gold. 
The  world's  trade  is  always  increasing  and 
requires  more  money.  The  question  is  whether 
the  amount  of  money  in  the  world  is  increasing 
at  the  .same  rate  as  the  world's  trade.  The 
money  of  the  world  is,  for  all  practical  jmrposes, 
mostly  che<)ues  and  bank  deposits,  and,  of  course, 
they  are  based  upon  gold  in  the  .sense  that  the 
bankers  have  to  keep  a  stock  of  gold  propor- 
tionate, more  or  less,  to  the  amount  of  credit 
which  they  offer  to  their  customers. 

I  was  much  interested  a  little  while  ago  in 
looking  up  some  statistics  on  this  point  and  I 
found  a  rather  striking  circumstance  in  America 
where  there  are  statistics  available  as  to  the 
total  amount  of  bank  deposits  and  the  total 
amount  of  gold  retained  by  the  banks.  The 
ratio  of  deposits  to  cash  kept  steady  for  some 
time  round  about  1895  to  1900,  gradually  rose 
until  1907,   by  which  time  it  had  risen  to  some- 


thing over  25  per  cent,  relatively  to  what  it  was 

at  the  earliest  date  of  these  statistics.  It  is  well 
known,  of  course,  that  1907  was  the  occasion  of 
a  catastrophe  in  credit  in  the  United  States. 
The  bankers  found  that  they  had  gone  too  far, 
and  credit  collap.sed  for  the  time,  the  banks  had 
to  reduce  the  amount  of  credit  that  they  offered 
and  increa.se  their  sujjplies  of  gold.  Now  they 
have  gone  back,  as  a  result  of  that  practically, 
to  the  same  ratio  as  they  had  in  1^96  ;  so  that, 
experience  seems  to  show  that  in  a  given  country 
the  ratio  of  gold  required  to  the  money  used  is 
fairly  constant,  although  sometimes  there  are 
changes  in  the  ratio  which  lead  to  an  inflation  of 
trade  and  correspondingly  of  course  to  a  severe 
contraction.  If  there  were  an  exact  ratio  it 
would  mean  that  the  world's  gold  would  have  to 
expand  at  the  same  rate  as  its  business,  so  as  to 
keep  things  level.  If  prices  have  been  rising 
lately  it  is  probably  due  to  the  stock  of  gold 
increasing  more  rapidly  than  the  amount  needed. 
Against  that  one  has  to  set  the  obvious  fact  that 
people  do  not  cease  to  want  gold.  Every  ship- 
n.ent  of  gold  sent  to  London  finds  ready 
purchasers.  Hen:e  it  is  araued  by  authorities 
whom  one  must  respect  that  the  gold  is  not  any 
more  in  amount  than  is  needed.  I  do  not  agree 
with  that  view.  I  think  it  is  a  very  difficult 
point  to  disentangle.  I  speak  under  correction  ; 
but  this  is  how  it  pre-sents  itself  to  me  :  If  there 
is  an  increase  in  production  of  some  other 
commodity — say  wheat,  two  things  happen,  the 
jirice  falls  and  the  total  utility  is  increased.  Let 
me  put  it  the  other  way  round  ;  it  will  be 
plainer  :  Supposing  the  production  of  wheat 
contracts,  the  price  rises,  and  utility  is  reduced, — 
some  have  to  go  hungry.  That  is  the  case  with 
every  commodity,  but  it  is  not  the  case  with  the 
medium  of  exchange.  Gold,  as  money,  is 
reduced  in  amount,  the  value  of  it  increases,  but 
the  total  utility  of  it  does  not  decrease,  because, 
overlooking  the  temporary  inconvenience,  sup- 
po.se  that  for  every  .sovereign  there  is  in  the 
world  at  the  present  time  tliere  were  next  year 
orly  half-a-.sovereign — of  course  there  would  be  a 
temporary  up.set,  but  when  that  is  over,  then 
half-sovereigns  would  be  exactly  the  same  worth 
as  former  .sovereigns  ;  the  world's  trade  would  be 
carried  on  in  exactly  the  same  fashion  :  so,  re- 
duction in  the  circulating  medium  does  not  mean 
reduction  in  the  utility  of  that  medium.  Con- 
versely, if  the  amount  of  gold  in  the  world  is 
increased  too  rapidly  that  means  a  fall  ii  its 
value  as  indicated  by  tiie  change  in  price,  but  it 
does  not  mean  any  improvement  in  its  utility. 
The  two  thousand  millions  of  gold  in  the  world 
at  the  present  time  do  not  do  any  more  u.seful 
work  than  the  thousand  millions  of  gold  that 
might  have  been  there  if  the  Witwatersrand  and 
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other  centres  had  not  been  discovered.  All  that 
is  needed  i.s  some  sort  of  a  coin  with  which  to 
carry  on  business  transactions.  If  all  the  prices 
were  halved  and  there  was  only  half  as  much 
gold  the  world  as  a  business  world  would  get  on 
just  as  well  as  it  does  now.  There  is  not  an 
excess  of  gold  in  the  .sense  that  there  is  more 
than  enough  to  carry  on  the  world's  busine.ss,  but 
there  is  a  falling  off  in  value  of  it  as  there  would 
be  with  regard  to  any  other  article  which  was 
produced  in  greater  quantity  than  was  demanded, 
and  one  is  so  much  used  to  associating  an  increase 
in  supply  with  an  increase  in  utility  that  when 
one  .sees  that  the  utility  is  not  increasing  one 
thinks  that  the  value  is  not  decreasing,  but  I  do 
not  believe  that  is  so  really. 

I  should  like  just  to  refer  to  the  recent  papers 
of  one  of  the  leading  authorities  on  the.se  points. 
I  mean  Prof.  Irving  Fisher,  who  has  ventured 
on  a  forecast.  It  is  a  rash  thing  in  any  case 
to  attempt  to  forecast  history,  and  Prof.  Fisher 
may  have  been  rash.  He  has  come  to  the  con- 
clusion that  prices  will  rise  for  some  time  to 
come.  He  is  [lerfectly  sound  in  insisting  on  the 
importance  of  paiier  money  with  regard  to  rising 
prices.  Prices  would  not  have  ri.sen  ,so  much  if 
it  were  only  a  matter  of  the  jiroduction  of  gold. 
Taking  the  United  States  alone,  under  similar 
c-onditions  of  banking,  the  ratio  of  deposits  to 
gold  has  remained  constant  it  is  true ;  but 
taking  the  world  at  large  a  progressive  economy 
in  gold  will  be  found  :  one  finds  the  United 
States  and  England  and  the  Colonies  are  the 
only  countries  in  which  the  cheque  system  is 
thoroughly  well  developed  and  everybody  uses  it. 
In  France  and  Germany  cheques  are  not  used  to 
anything  like  the  same  extent  ;  bank-notes  are 
used  there  moTe  freely.  Then,  passing  to  India 
and  China,  the  circulation  is  nearly  all  metallic. 
As  the  world  gets  to  more  efficient  methods  and 
a  more  complete  banking  system,  gold  will  be 
economised  relatively  to  the  amount  of  busine.ss 
to  be  don' .  The  most  economical  country  in  the 
world  is  England  on  account  of  its  excellent 
banking  system.  In  the  course  of  10  or  20 
years  the  vvorld  in  general  will  no  doubt,  become 
more  efHcient.  If  the  amount  of  gold  is  already 
increasing  more  rapidly  than  is  needed,  it  will 
increase  still  more  rapidly  in  consequence  of  that 
change. 

Prof.  Fisher  attributes  the  rise  in  prices  to  a 
considerable  extent  to  this  progre.ssive  econom}'  in 
the  use  of  gold  for  money.  He  is  no  doubt  quite 
right  in  drawing  attention  to  the  point ;  but  how 
rapidly  the  world  will  change  in  that  respect  is, 
of  course,  a  very  disputable  point,  as  also,  I  need 
not  mention,  how  rapidly  the  supplies  of  gold 
will  increase.  I  will  not  myself  attempt  to  fore- 
cast that  at  all.      I  merely  mention  that,    accord- 


ing to  Prof.  Fisher,  the  rise  in  price   is   likely  to 
continue  for  a  long  time  to  come. 

Mr.  de  Launay,  who  has  written  a  most  inter- 
esting book  on  the  production  and  use  of  gold, 
points  out  that,  whatever  may  be  the  present 
circumstances,  the  mines  always  give  out  in  the 
end  and  scarcity  is  the  thing  to  look  forward  to 
as  the  normal  state  of  aft'airs.  If  gold  continue.*' 
to  play  the  same  important  part  in  commerce  as 
it  does  nriw  the  chances  are,  in  the  course  of 
time,  there  will  lie  a  scarcity  of  it.  We  have 
had  experience  of  that  already.  From  1873  to 
1893  [irices  fell  more  rapidly  than  they  have 
risen  in  the  last  20  years.  There  has  been  so 
much  talk  recently  about  the  rise  in  price  that 
people  have  forgotten  the  fall.  There  have  even 
been  periods  of  more  rapidly  rising  prices  than 
the  present.  The  fall  in  prices  was  attributed,  I 
think,  quite  rightly,  to  the  growing  scarcity  of 
gold  when  the  world's  business  was  increasing 
and  the  mines  were  not  very  productive.  I  take 
it  that  if  the  present  position  of  gold  as  currency 
continues,  and  if  the  world's  production  does  not 
go  on  increasing,  but  rather  tends  to  fall,  in  a 
few  years  there  will  very  proljably  be  a  fall  in 
prices.  One  does  not  know  how  long  the  busi- 
ness world  will  continue  to  use  gold  in  the  same 
fashion  as  it  does  now.  It  is  quite  possible  that 
improvements  in  credit,  and  in  national  con- 
fidence, may  make  it  less  necessary  ;  so  that  I 
think  it  is  really  too  rash  to  attempt  to  forecast 
the  future  ;  but,  with  regard  to  the  present,  I 
am  convinced  that  the  rise  in  prices  is  chiefly 
due  to  the  excessive  production  of  gold. 

The  President  :  I  think  we  can  congratulate 
ourselves  now  that  we  know  a  little  more  about 
this  rather  tlifficult  subjesct  than  we  did  before.      , 


A   SYSTEM    OF    KEEPING    JflNE   AND 

MILL   ACCOUNTS,    COSTS   AND 

METALLURGICAL 

RECORDS. 


By  M.  W.  Maclachlan,  (J.A. 


The  subject  to  be  dealt  with  in  this  paper  has  ' 
already  received  considerable  attention  and  lends 
itself  to  unlimited  discussion. 

The  object  of  this  paper  is  to  briefiy  outline  a 
system  of  centralization  of  work  in  pre[iaring 
mine  operating  costs,  records  and  general  accounts 
as  personally  installed  and  supervised  at  a  grou[i 
of  mines  in  the  Republic  of  Mexico.  The  grou|i 
con.sisted  of  eleven  operating  mines  and  two 
mills,  besides  which  there  was  a  considerable 
amount  of  exploration  and  development  work 
being  carried  on  at  other  mines   comprising  the 
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same  group  and  in  the  vicinitj-.  The  mining 
properties  extended  over  a  radius  of  about  ten 
miles — the  two  mills  being  about  that  distance 
apart. 

Geanral  Ara i ii >i fiti(/.- -The  system  adopted  in 
keeping  the  accounts  differed  widely  from  the 
system  adopted  at  the  time  the  writer  was  in 
South .  Africa,  and  all  tended  to  reduce  clerical 
labour. 

The  following  books  were  used  : — Cash  Book, 
Ca.sh  Voucher  Register,  Columnar  Journal  and 
Ledger. 

All  payments,  with  the  exception  of  wages, 
were  made  by  Voucher  Drafts  (Figure  I)  These 
Voucher  Drafts  were  issued  in  triplicate,  the 
original  with  the  attached  draft  being  sent  to  the 
payee,  the  duplicate  being  retained  in  the  files, 
supported  by  the  necessary  documents,  and  the 
triplicate,  in  the  case  of  materials,  sent  to  the 
Stores  Department.  Owing  to  the  laws  of  Mexico, 
requiring  the  Banks  to  retain  all  cheques  in  their 
possession  and  in  order  to  prove  payment,  only 
the  detachable  body  of  the  Voucher  Draft  was 
returned  to  the  Company,  through  the  Banks 

The  Voucher  Drafts  were  registered  in  the 
book  ke|it  for  that  purpose  (Figure  H),  the 
distribution  charge  being  entered  at  the  same 
time.  At  the  end  of  each  month  the  total  debits 
and  credits  in  this  Register  were  transferred  by 
means  of  a  journal  voucher  to  the  Columnar 
Journal. 


This  Journal  was  arranged  in  columnar  form 
and  contained  a  record  of  all  transactions,  th& 
details  being  carried  on  the  Vouchers.  The 
nature  of  the  Voucher  was  shown  together  with 
the  debit  and  credit  figures.  — (Figure  III).  As, 
therefore,  each  mine  and  mill  colunm  in  thi.s 
book  showed  the  total  monthly  operating  charge, 
against  that  mine  or  mill,  the  book  served  as  a, 
controlling  account,  and  enabled  the  cost  clerk 
to  see  at  a  glance  if  he  had  included  everything 
in  his  cost  sheets.  By  this  sj'stem,  great  accuracy 
and  speed  were  obtained.  All  Journal  Vouchers 
were  numbered  and  as  all  details  were  attached 
to  and  filed  with  the  Voucher,  the  source  from 
which  the  figures  were  obtained  was  readily  traced. 

Cost  S/ieeU. — Each  Mine  and  Mill  had  a  .se[i- 
arate  cost  sheet,  as  shown  in  the  ;httached  forms 
(Figures  IV.  and  V  ).  Details  for  these  cost 
sheets  were  kejit  on  draft  form  from  day  to  day, 
these  forms  carrying  a  total  charge  column  with 
which  the  sub-distributions  to  the  cost  account 
were  required  to  be  in  agreement,  and  the  totals 
in  this  column  being  in  agreement  with  the  total 
charges  as  shown  in  the  Journal  as  before 
described,  rendered  it  impossible  to  omit  any 
item  from  the  Costs. 

A  weekly  cost  sheet  was  also  prepared  for  each 
mine  and  mill  by  means  of  which  any  leakages 
or  excessive  costs  were  ascertained  before  they 
could  materially  aflfect  the  toUil  costs  for  the 
month. 


Figure  II.     (.\etual  size  of  tliis  form  is  22"  x  I IV'). 
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Figure  IV.     (Acmal  size  of  this  form,  lioled  for  loose  leaf  hinder,  is  22i"  x  18"). 
Mine. 

Toiix  to  Hill,  This  Mouth ....  Assay  :  Ag 

I^nst  Month . 


NAME    OF 


Ai-cr. 

No. 

Account. 

Labour         Power 
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Air 
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Explosives 

Timber 

Exploration  ami  Development 

1 

Diamond  Drilling 
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1-2 

Driving 

13 

MuekitiK  and  Traniniing 

14 

Timbering 

15 

Trac-kinj; 

Total 

Fills  Development 

124 

Driving 

134 

Mucking  and  Tramming 

144 

Timhering 

15i 

Tracking 

Total 

Shaft  Sinking 

•22 

Sinking 

•23 

Timbering 

•24 

I'mnping 

25 

Hoisting 
Total 
Total  Expe.n'Diture  Exri.o.  ^:  Dev. 
Ore  Production 

31 

Stope  Preparation 

32 

Breaking 

36 

Handling  in  Slopes 

34 

Timbering 

33 

Tramming 

i 

35 

Track  Maintenance 

37 

Filling 

Total  Ore  Breaking 
Surface  Handling  (Ore  and  Material) 

61 

Patii) 

«2 

Sorting 

Total 
Total  (Jre  in  Mink  Bin.s 
Transportation  to  Mill 

65 

Surface  Transportation 

■67 

Aerial  Tramway  Haulage 
Local  Ailniinistration 

71 

Superintendence 

72 

Maintenance  Buildings 

Total 

102 

Lighting  and  Telephone 

Total  Mine  Operation 

101 

Drainage 

1(13 

Surveys,  Plans,  Sampling  &  Assaying 

J  (13  J 

Wareliouse  E.xpense 
Proportion 

Less  protitssales  to  con  tractors 
Proportion  (ienl.  Mine  Admin. 
,,           Direction  E.xpense 
,,           General  Expense 
Total 
Grand  Total 
Detail  of  Distributed  Accounts 
Air  Service 

51 

Compressor 

52 

Pipe  Laying 

m 

Pipe  Maintenance 
Total 
Hoisting 

41 

General  Hoisting 

42 

Maintenance 
Tot.vl 
Development  Hoisting 
Maintenance 
Total 
Total   Hoisting 
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COMPANY. 

An ; ■ Gim. 


Month  of 191... 

Contents:  Ag KgiM.  An 


.  Kijmn, 


Liibriaition 


Miscel, 

Supplies 


M  et'hanical 


Electrical 


Hoisting 


Total 


Coat 
per  ton 


Remarks. 


JMeters  Diilleil      Cost  jiev  Meter  $ 


Meters  Driven       Cost  per  Meter  $ 


Meters  Diiveii      Cost  per  Meter  $ 


[Meters  Sunk        Cost  per  Meter  $ 


Lineal  Meters  prepared    Cliuteslmilt 

Cu.  Meters  Hrokeii 

Cars  Ore  Level  Stope 


Cu.  Meters  Filleil 


Tons  Ore     Tons  Waste     Total  Tons 
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FiGUUK  \.     (Actual  size  of  this  form,  holed  for  loo^e  leaf  binder,  is  -l-ih"  x  1(<'). 
TONS   MILLED. 


n^aimie:   ox 


MIL 

TONS   CVANIDKD... 

Lahouk. 

SUPI'LIES. 

Shoes 

Tires 

Pel.bles 

Hies 

Liners 

Filter           ."^ereens 

l..e:ives 

Power 

ACCOIXT. 

Operating 

Kepair.s. 

Operating 

Repairs 

MILLING. 

Receiving&  Delivering;  to  Bins 

Weighing 

Handling 

' 

Total 
Crusher 
Batteries 
Chilean  Mills 
WilHey  Tables 
Johnston     ,, 
Elevators 

Classifying  and  Separating 
Tube  Mills 
Mill  Saniidiiig 

1 

Total  Millinh: 

CYANIDING. 

Agitating  (Paehuca  Tank.s) 

(Other 
Slime  Pumps 
Filter  Plant 
Solution  Pnnijis 
Zinc  Room 
Melting  Room 
General  Supplies 

TOTAT.   CYAXIIiINCI 
TOTALMlLLlNG&CVANlDINCi 


( Repeated  as  above). 


Statistics. — In  addition  to  thi;  co.st  sheets,  a 
consideraljle  amount  of  statistical  work  was 
carried  out,  showing  from  day  to  day  the  ton- 
nages produc  d  from  each  mine,  assays,  etc.,  and 
with  regard  to  mills,  the  tonnages  milled, 
assays  of  mill  heads,  tailings,  etc.  Attached 
are  Figures  VI.  and  VII.,  showing  the  nature 
of  these  statistics.  In  addition  to  these,  charts 
of  all  monthly  costs  and  production  were  kept 
for  ready  reference. 

Storckeepimi. — All  requisitions  for  material  to 
be  used  in  the  mines  or  mills  were  made  out  in 
triplicate — one  original  and  two  carbon  copies, 
and  signed  by  authorized  em[iloyes.  These 
requisitions  gave  information  where  the  material 
was  to  be  used,  the  number  of  that  account,  and, 
of    course,    the    nature    of    the     material.      Two 


requisitions  were  given  the  storekeeper,  the 
third  — a  tissue  paper  carbon,  being  retained  by 
the  party  signing  same.  The  storekeeper  filled 
in  weiglits  or  units,  price  and  total  value.  At  the 
end  of  the  day  each  storekeeper  filled  in  a  distri- 
bution sheet,  as  [)er  Figure  VIII,  and  sent  this 
sheet,  approved  by  the  mine  captain,  together 
with  the  original  requisitions,  to  the  centraJ 
office.  There  the  daily  statements  were  thorough- 
ly audited  and  the  totals  tabulated  in  a  nKmthly 
distribution  sheet,  as  per  Figure  IX.  This  .system 
api)lied  also  to  the  mills,  so  that  at  the  end 
of  each  week  and  month  the  value  of  stores 
consumed  in  each  mine  or  office  could  be  readily 
ascertained. 

In  dealing  with  the  mill  costs,  the  above  applied 
only  to  sundry  materials,  the  consumption  of  such 
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MONTH  OF 191... 

Uoir  pressed 
Air 

Shop 
Work 

.Mei-h- 
anic:il. 

Kleetvii'al 
Dept. 

•■■-•"              peVt,,, 

Total 

Co.st 
per  ton. 

Meltiiij;  Room  Supplies 
Fuel  Uil 
thucibles 
Flu.ves 

Misc.  Supplies 
Total 

Gen.  Cyiinicliii;;  .Supiilies 
Cyanide 
Lime 
Zinc 

Lead  Acetate 
Others 

TOT.VL 

.Snnini.  of  Millinj,'  Co.sts 
Til.  Cyaniding&  Milling 
(ieueial 
Lighting 
Assaying 
AVaieliouse  E.\p. 
Supervision  and  Clerks 

ToT.\L    Ol'ERATING 

Overhead  Charges 
Direction 
(leneral  Expenses 
Depreciation 
Taxes 

ToiAL  Cost 

1 

ir.i. 


(Repeated  as  aho\  e). 


materials  as  cyanide  and  zinc,  being  dealt  with  in 
a  separate  daily  mill  report.  A  phy.sical  inven 
tory  of  these  .stocks  was  taken  monthly,  to  prove 
the  accuracy  of  the  mill  superintendent's  daily 
reports,  and  the  corresponding  charge  to  opera- 
ting co.sts. 

Timekeeping. — The  method  adopted  in  this 
department,  and  employing  native  timekeepers 
only,  was  as  follows  : — 

All  pay-rolls  were  made  up  weekly — the  week 
ending  the  night  shift  of  each  Wednesday  and 
payment  was  made  on  Saturday  afternoon.  On 
going  to  work,  each  man — mine  or  mill — was 
given  a  ticket  on  which  was  shown  his  name, 
occupation,  rate  of  pay  and  number,  and  was 
stamped  with  the  date  of  termination  of  the 
week.       The    ticket   showed   spaces    for    seven 


working  daj-s — sub-divided  into  quarter  shifts. 
Underground  time  was  kept  by  the  shift  bosses, 
who,  by  means  of  a  special  punch  (each  mine 
having  a  different  punch  mark)  certified  on  the 
quarter  sections  of  each  day  the  time  worked  by 
each  man  under  his  supervision.  At  the  .same 
time  he  marked,  in  indelible  pencil,  the  number 
of  the  account  or  accounts  to  bo  charged  with  the 
time.  Until  recently,  underground  timekeepers 
were  employed  to  take  the  distribution  of  time, 
and  a  check  was  made  at  the  end  of  each  week, 
between  the  pay-roll  as  made  u[)  from  their  bof>ks, 
and  the  time  shown  on  the  tickets  as  punched  by 
the  .shift  bo.sses  and  collected  from  the  men. 
This,  together  with  the  check  made  by  the 
Inspector  of  timekeepers,  who  daily  made  an 
underground  inspection  of  the  men  at  their  work. 
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in  at  least  one  or  two  mines,  prevented  any 
"  dummy  "  men  getting  on  the  pay  rolls.  This 
system  of  employing  underground  timekeepers, 
however,  has  been  dropped,  and  now  the  time  is 
taken  as  the  men  enter  and  leave  the  mine,  the 
distribution  being  made  from  the  tickets  when 
turned  in  at  the  end  of  the  week.  The  amount 
due  on  these  tickets  is  made  up  independent  of 
the  pay-roll,  checked  against  the  pay-roll  and 
handed  back  to  the  workmen.  All  pay-rolls  are 
sent  to  the  central  office,  where  they  are  audited 
in  detail  before  being  paid.  The  pay-rolls,  paid 
tickets,  a  list  of  unclaimed  wages  and  the  corres- 
ponding cash  are  returned  to  the  central  office  on 
Monday  mornings.  There  the  paid  tickets  are 
checked  against  the  pay-rolls  and  the  list  of 
unclaimed  wages  verified, — the  corresponding  cash 
being  handed  over  to  the  cashier.  Ail  tickets  and 
distribution  of  labour  were  certified  to 'by  the 
mine  captains  and  timekeepers. 

The  distribution  of  time  is  turned  into  the 
central  office,  as  per  Figure  X.,  not  later  than  two 
days  after  the  termination  of  each  week,  entered 
in  the  monthly  and  in  the  weekly  cost  sheets,  and 
thoroughly  checked.  In  addition  to  the  mines 
and  mills,  there  were  numerous  other  depart- 
ments— such  as  workshops,  engineering,  mechan- 
ical engineering,  etc.,  etc.,  whose  pay-rolls  were 
dealt  with  in  a  similar  manner  and  a  distribution 
made  for  the  weekly  cost  sheets.  Altogether 
there  were  on  an  average  not  less  than  35  differ- 
ent weekly  pay-rolls  to  be  audited  and  distributed. 

Workshops,  etc. — Engineering  workshops  were 
o[)erated  on  an  extensive  scale,  and  a  considerable 
quantity  of  iron  and  brass  castings  were  made, 
as  well  as  all  rejiair  work.  In  order  to  keep  a 
close  record  of  the  costs  of  such  work,  a  system 
of  shop  orders  was  installed,  enabling  the  final 
cost  of  a  certain  work,  whether  new  or  repair,  to 
be  accurately  determined.  This  system  of  shop 
orders  was  carried  into  all  branches  of  operating 
and  construction,  enabling  all  parties  concerned 
to  see  at  a  glance  how  much  a  certain  work  had 
cost,  irrespective  of  whether  or  not  the  expen- 
ditures had  been  charged  out  as  incurred.  This 
also  gave  a  clear  record  of  cost  for  future  refer- 
ence. This  is  a  point  of  great  importance,  but 
it  is  rarely  carried  out  to  any  extent,  especially 
in  operating  repair  work. 

ifetallurfiicril . — The  two  mills  were  practically 
operating  as  customs  mills.  The  mines  received 
full  credit  for  the  values  of  ores  sent  to  the  mills, 
and  were  charged  with  metal  loss,  selling  expense, 
and  costs  of  milling.  Reserves  were  provided 
out  of  mine  earnings  to  meet  metal  losses,  selling 
expense  and  milling  costs,  on  stock  of  ores  on 
hand  at  the  mills.  This  system,  whicli  I  think 
is  entirely  opposite  to  the  practice  in  the  South 
African   fields,  proved   very  satisfactory  and  ac- 


curate, as  well  as  being  easily  handled.  Attached 
are  Figures  XI.  and  XII.  showing  the  records  of 
ore  delivered,  recovery  statement  and  statement 
of  bullion,  concentrates  sold,  and  metal  sold. 

General. — This  system  of  centralization  of  the 
detail  work  usually  carried  on  at  the  mines  proved 
very  successful,  and  has  reduced  the  clerical  costs 
considerably. 

The  staff  employed  on  this  work  was  as  follows : 

A  chief  auditor,  1  accountant,  1  bookkeeper, 
2  cost  clerks,  1  metallurgical  clerk.  1  general 
clerk  and  1  .stenographer. 

This  staff"  also  acted  as  general  auditors  in 
checking  all  work  coming  in  from  stores  and  time 
offices.  The  total  monthly  cost  of  this  depart- 
ment was  about  £200. 

Advantages. — A  few  of  the  advantages  gained 
through  this  system  were  : — 

(1)  The  low  operating  cost  of  the  de[)artment. 

(2)  The  accuracj-  obtained  in  the  costs,  by 
reason  of  each  item  being  audited  before  charged. 

(3)  The  collecting  of  all  data  relating  to  the 
actual  operations  in  one  central  office. 

(4)  The  saving  of  time  required  to  get  out  the 
costs  statements.  The  total  costs  were  out  on  the 
4th  and  detail  costs  ready  for  circulation  not 
later  than  the  7th  of  each  month. 

(5)  The  preparation  of  weekly  costs  and  earn- 
ings statements,  enabling  excesses  to  be  discovered 
before  running  long  enough  to  materiallj'  increase 
costs. 

(6)  The  laking  up  in  the  accounts  and  credit- 
ing the  mines  with  the  values  of  all  metals 
delivered  to  the  mills,  and  not  merely  the  bullion 
extracted,  which  obviously  would  not  be  fair  nor 
show  the  correct  mine  earnings. 

(7)  The  saving  in  supervision  of  clerical  labour, 
one  auditor  looked  after  the  accounts  of  all  mines. 

The  writer,  not  being  in  close  touch  with  present 
accounting  practices  on  the  South  African  fields, 
is  not  in  a  position  to  compare  the  two  practices, 
but  trusts  that  this  brief  description  of  a  proved 
system  may  be  of  some  use  to  Members  of  the 
Society. 


VENTILATION   OF  THE  MINES  OF  THE 

RAND  :  THE  PROBLEM  OF  OBTAINING 

HEALTHIER  CONDITIONS. 


G.  H.  Blenkinsop,  M.Inst.M.M.  (Associate). 

The  report  of  the  Commission  on  Miners' 
Phthisis  and  Pulmonary  Tuberculosis,  1912,  states 
on  page  22  :    "  The  problem  of  prevention  still 

awaits  solution The  experience 

of  the  past  few  years  has  shown  that  the  preven- 
tion of  disease  is  a  very  complex  and  difficult 
problem.     Although     the    main     principles    in- 
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volved — an  adeiiuate  supply  b}'  efficient  general 
and  local  ventilation  of  fresh  air  to  all  working 
jjlaces  and  the  control  of  dust  by  means  of 
water — are  universally  understood  and  accepted, 
the  detailed  application  of  these  principles  in  the 
elaboration  of  the  best  practical  methods  to 
secure  the  ends  in  view  has  proved  to  be  far  from 
a  simple  matter.  During  the  last  three  or  four 
years,  as  we  have  already  stated,  much  attention 
has  been  devoted  by  those  responsible  for  the 
control  of  mines  to  the  question  of  mine  ventila- 
tion  This  important   work  should 

effect  a  considerable  amelioration  of  underground 
conditions.  Detailed  attention  is  al>o  being 
everywhere  increasingly  paid  to  dust  control  by 
means  of  water."  Since  the  date  of  this  report 
mine  ventilation  and  dust  control  have  effected 
a  further  amelioration  of  underground  conditions, 
but  the  problem  of  prevention  still  awaits  solution. 
In  this  paper  1  propose  to  examine  in  detail 
local  conditions  and,  if  possible,  to  ascertain  why 
a  .system  of  ventilation  which  fulfils  practically 
all  requirements  in  Europe  fails  to  attain  the 
desired  result  on  the  Eand.  As  com|)ared  with 
Europe  we  have  a  much  higher  daily  mean 
temperature,  a  susceptibility  to  pulmonary  com- 
plaints owing  to  the  high  altitude.  Our  methods 
of  mining  are  different,  inasmuch  as  we  have  in 
the  mines  large  worked  out  open  spaces  to  which 
Kafirs  have  access  and  so  make  it  e.xtremely 
difficult  if  not  impos.=ible  to  keep  the  mines  in  a 
sanitary  condition.  These  open  s|)aces  in  some 
mines  are  being  filled  with  .sand  residues,  but  it 
will  always  be  practically  impossible  while  Kafirs 
are  employed  underground — and  the  employment 
of  white  labour  instead  of  Kafirs  is  not  at 
pre.seut  within  the  range  of  discu.«sion — to  reach 
the  .sanitary  standard  of  European  mines.  Fur- 
ther, the  mines  in  Europe  in  which  the  system 
of  fan  ventil.-ition  has  proved  effective  are  nearly 
all  coal  mines,  and  the  problem  there  was  to 
remove  the  excess  of  carbon  dioxide,  carbon 
monoxide  and  other  dangerous  gases.  Dust  in 
coal  mine.^.  and  soft  rock  mines  does  not  affect 
health  conditions  as  in  the  hai'd  rock  mines  of  the 
liHud.  Fan  ventilation  is  capable  of  keeping  the 
percentage  of  carbon  dioxide,  carbon  monoxide 
and  the  ga.ses  generated  by  the  e.xplosion  of  the 
gelatine  within  the  limits  required  by  the  mining 
regulations,  and  it  is  also  able  to  reduce  the  very 
high  temperature  which  obtained  on  the  mines  of 
the  Rand  when  they  depended  solely  on  natural 
ventilation.  It  is  scarcely  necessary  to  say  that 
a  current  of  air  through  mine  workings — especi- 
ally when  it  is  charged  with  moisture — although 
it  may  feel  cool,  does  not  mean  decreased 
temperature  or  decrease  of  impurity.  Fanning 
oneself  in,  say,  a  theatre  gives  a  cool  feeling,  but 
it  does  not   lower  the   temiierature  of  the  place 


nor  decrease  the  impurity  of  the  atmosphere. 
Assuming  that  all  difficulties  counected  with  the 
fan  ventilation  nf  the  mines  of  the  Hand,  such  as 
the  tendency  of  air  from  the  downcast  shaft  to 
take  the  least  line  of  resistance,  which  would  be 
the  most  direct  route  to  the  upcast  shaft  ;  that 
the  current  of  air  from  the  downcast  shaft  can  be 
diverted  to  ventilate  the  stopes  and  large  worked- 
out  spaces  so  that  the  latter  shall  not  become 
breeding  places  for  dangerous  bacilli  ;  that  doors, 
wood  stoppings  and  brattice  cloths  shall  always 
be  in  order — brattice  cloth  is  particularly  liable 
to  destruction  by  the  acid  water  of  the  Rand 
mines — assuming  that  all  these  difficulties  are 
overcome,  does  fan  ventilation  fulfil  all  the 
requirements  of  the  Rand  mines  !  .My  answer 
to  this  query  is  that  it  does  not.  The  tempera- 
ture of  the  air  passed  through  the  mine  workings 
by  means  of  fan  ventilation  will  on  the  Rand  be 
above  the  limit  of  safety,  and  it  will  also  contain 
a  lot  of  the  finest  particles  of  dust  which  are 
carried  in  suspension  for  the  reason  that  the  air 
from  fan  ventilation  has  to  traverse  a  long 
distance  underground  before  it  reaches  the  work- 
ing places.  A  large  percentage  of  the  dust 
produced  by  drilling,  blasting  and  shovelling  has 
been  allayed  by  the  carrying  out  of  the  regula- 
lutions  for  the  allaying  of  dust,  and  a  further 
improvement  will  be  ett'ected  when,  as  is  jirobable, 
electric  firing  from  the  surface  becomes  general. 
Still  it  will  be  practically  impossible  to  allay  all 
the  fine  particles  in  suspension  and  even  a  very 
small  quantity  of  dust  is  dangerous  when  con- 
tained in  air  of  high  temperature.  Ventilation 
by  fan  tends  to  dry  a  mine  as  it  removes  an 
enormous  quantity  of  water  as  moisture  in  the 
air,  and  therefore  it  will  cause  very  fine  particles 
of  dust  to  be  in  suspension  notwithstanding  the 
use  of  sprays,  &c.  The  temperature  of  the  air 
breathed  by  the  mine  workers,  and  also  the 
amount  of  moisture  contained  in  it,  are  important 
factors  in  determining  the  health  conditions  of 
the  Rand  mines.  At  this  high  altitude  all  resi- 
dents are  more  susceptible  to  pulmonary  com- 
plaints than  those  living  at  a  lower  altitude  ; 
this  applies  esiiecially  to  workers  underground, 
whose  lungs  are  subjected  in  the  ordinary  cour.se 
of  their  occupation '  to  more  strain  than  those 
working  at  the  surface.  The  Mines  Medical 
Inspector,  Dr.  S.  V.  van  Niekerk,  M.D.,  in  his 
report  for  1912,  states  as  regards  native  em- 
ployees :  '•  The  disease  which  causes  the  greatest 
mortality  is  undoubtedly  imeumonia,  wliicli  in 
sime  months  accounts  for  more  than  half  the 
deaths."  The  Commission  on  Miners'  Phthi.sis 
and  Pulmonary  Tuberculosis  on  Mines  within  the 
Union  of  South  Africa,  1912,  states:  "  A  hot 
moist  atmosphere  has  an  injurious  ett'ect  on 
per.sons  working  in  it  and  con.sequently  a  lowered 
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physical  resistance  to  disease,  and  with  an 
increase  of  temperature  there  is  a  corresponding 
increase  in  the  amount  of  moisture  the  air  can 
carry."  Underground  mine  workers  on  the  Eand 
are,  therefore,  normally,  owing  to  altitude  and 
the  temperature  of  the  air  in  which  they  work, 
particularly  liable  to  be  aftected  by  small  quanti- 
ties of  dust  in  suspension  in  the  air  and  any 
other  impurities  which  the  air  may  contain. 
ilr.  K.  T.  A.  Innes,  the  Union  Astronomer,  has 
kindly  favoured  me  with  a  table  showing  the 
temperature  conditions  at  the  Ob.servatory.  For 
practical  purposes  we  can  assume  the  teni[)erature 
conditions  at  the  surface  of  the  Rand  mines  to 
be  the  .same.  The  average  mean  daily  surface 
temperature  for  the  12  months  July,  1912,  to 
June,  1913,  was  595°  F.,  and  the  average  mean 
daily  maximum  temi)erature  for  the  same  period 
was  69 '5'^  F.  To  ascertain  the  mean  tempera- 
ture at  which  air  from  fan  ventilation  would 
reach  mine  workers  must  be  added  the  increase 
owing  to  rock  temperature.  The  minimum 
increase  of  rock  temijerature  is  usually  put  at 
1°  F.  (or  every  220  feet  of  working  traversed,  but 
in  the  case  of  the  Rand  mines  must  be  added  heat 
produced  by  oxidation  of  pyrite,  decaj'  of 
timbers,  ic.  We  shall  be  making  a  very  moder- 
ate allowance  if  we  place  the  inorease  of  temper- 
ature at  1°  F.  for  every  200  feet  of  mine  working 
traversed.  It  will  be  within  the  mark  if  we 
as.sume  an  average  distance  of  6,000  feet  trav- 
ersed, or  say  an  increase  in  temperature  of  30*  F. 
before  air  from  fan  ventilation  reaches  the 
mine  workers.  The  greater  the  distance  air  has 
to  travel  underground  before  it  reaches  the 
working  places  the  greater  will  be  the  degree  of 
impurity.  The  average  mean  daily  surface  tem 
perature  i.s  59'5°  F.,  this  figure  plus  30°  F.  gives 
S95°  F.  as  the  temperature  at  which  air  from 
fan  ventilation  would  reach  the  mine  workers. 
Of  cour.se  tem()eratures  taken  at  the  bottom  of  a 
downcast  shaft  would  give  lower  figures  than  this. 
Temperatures  will  vary  in  different  mines.  The 
New  Zealand  Safety  Cummissionf  rs"  report  states 
that  in  some  mines  an  increase  of  rock  tempera- 
ture of  1°  F.  was  obtained  for  each  33  feet  and 
435  feet  respectively.  If  there  is  an  error  in 
fixing  the  temperature  at  which  air  from  fan 
ventilation  would  reach  the  working  places  after 
it  has  traversed  a  distance  of  6,000  feet  under- 
ground— this  6,000  feet  includes  both  vertical 
and  longitudinal  distance  — at  S95*  F.  it  is  that 
this  figure  is  below  rather  than  above  the  actual 
temperature.  Authorities  on  ventilation  state 
that  injurious  physiological  effects  begin  to  be 
produced  when  the  wet  bulb  temperature  rises 
above  75°  F.  It  has  been  laid  down  by  Com- 
missions in  several  countries,  including  the 
Phthisis  Commission,    1912,  that  tlie  maximum 


temperature  should  not  exceed  80°  F.  The 
maximum  mean  surface  temperature  at  the  Rand 
mines  during  the  eight  summer  months  is  74"0° 
F.,  .so  that  the  margin  between  the  day  summer 
temperature  and  that  at  which  injurious  physio- 
logical effects  begin  to  be  produced  on  under- 
ground workers  is  very  slight.  Fan  ventilation 
has  produced  an  amelioration  of  former  under 
ground  condition.?,  inasmuch  as  it  has  reduced 
the  percentage  of  noxious  gases  and  reduced  the 
very  high  temperature  which  obtained  in  the 
mines  of  the  Rand  when  they  depended  on 
natural  ventilation.  It  has  been  shown,  however, 
that  air  passed  through  the  workings  by  fan 
ventilation  absorbs  so  much  heat,  moisture,  dust 
and  dangerous  gases  and  bacilli  from  imperfect 
.sanitation  that  by  the  time  it  reaches  the  working 
faces  it  constitutes  a  great  source  of  danger  to 
tho.se  breathing  it.  Fan  ventilation  certainly 
does  not  give  "  a  supply  of  fresh  air  to  all 
working  places,"  and  therefore  does  not  .solve  the 
problem  of  prevention  as  set  forth  on  jiage  22  of 
the  report  of  the  Commission  on  Miners'  Phthisis 
and  Pulmonary  Tuberculosis. 

I  will  now  attempt  to  show  how  healthier 
conditions  can  be  brought  about  in  the  mines  of 
the  Rand.  If,  instead  of  passing  air  for  ventila- 
tion through  the  mine  workings  in  the  manner 
that  is  no.v  done  by  fan  ventilation,  it  were 
brought  down  in  pipes  from  a  pressure  blower 
and  liberated  at  the  working  places,  the  workers 
would  have  a  regular  supply  of  absolutely  fresh 
air  free  from  dust  and  noxious  gases  and  bacilli 
ana  containing  no  greater  amount  of  moisture 
than  at  the  surface.  In  order  to  do  this  I 
propose  to  have  at  suitable  places  at  the  surface 
one  or  more  blowers  of  the  Roots'  type.  The 
particular  type  of  the  blower  is  not  of  conse- 
quence provided  it  will  give  a  definite  pressure  of, 
say,  half  or  threequarters  of  a  pound.  From  the 
blower  the  air  .should  be  taken  in  suitable  size 
pipes  to  air  receivers  or  tanks  at  each  station, 
and  from  these  tanks  or  receivers  it  would  be 
taken  in  small  light  pipes  to  the  working  places. 
The  total  cost  of  the  installation  would  not  be 
great,  the  figure  would  of  course  depend  on  the 
size  of  the  mine.  For  a  mine  employing  a  total 
of  2,000  workers  underground  the  cost  would  be 
less  than  £10,000.  If  at  the  working  places 
there  is  a  constant  supply  of  fresh  air  the 
problem  of  obtaining  healthier  conditions  will  be 
solved  and  a  big  forward  step  taken  in  the 
direction  of  rendering  underground  work  as 
healthy  as  underground  work  can  ever  be  under 
the  climatic  conditions  of  the  Rand.  In  a  few 
mines  on  the  Rand,  such  as  the  Crown  Mines, 
which  have  a  number  of  shafts  connected  by  a 
wide  and  high  main  haulage  way,  a  smaller 
quantity  of  fresh  air  per  pers.jn  at  the  working 
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places  will  be  necessary  than  in  tlie  case  of  mines 
having  a  lower  standard  of  natnral  and  fan 
ventilation  and  a  smaller  (juantity  of  air  passing 
through  the  main  workings.  In  the  case  of  mines 
having  only  one  or  two  shafts  and  depending 
solely  on  natural  ventilation,  a  system  of  ventila- 
tion such  as  I  have  described,  which  will  take 
absolutely  fresh  air  to  the  working  places,  is 
urgently  required.  It  can  be  quickly  installed 
and  it  is  not  costly. 

In  conclusion  I  would  (juote  from  the  annual 
report  of  the  Minos  Department,  1912:  "If 
health  conditions  were  improved,  better  men 
would  compete  for  the  comparatively  high  wages 
on  the  Rand  :  both  white  and  coloured  men 
would  put  in  a  better  day's  work,  and  it  is 
reasonable  to  suppose  that  more  intelligent  men 
would  tend  to  reduce  the  accident  rate.  If  these 
arguments  were  considered  insufficient  from  a 
humanitarian  point  of  view,  it  might  be  further 
urged  that  improved  health  conditions,  by  bring- 
ing better  and  more  efficient  niiner.s,  might  tend 
to  actually  reduce  working  costs  and  cause  larger 
profits  to  be  made.  Working  under  unhealthy 
conditions  the  efficiency  of  the  skilled  miner  must 
remain  low,  and  a  larger  number  of  persons  must 
be  employed  to  do  a  certain  amount  of  work 
than  would  be  under  normal  conditions.  As  re- 
gards white  miners,  the  skilled  miner  with  all  his 
faculties  clear  and  in  working  order  breaks  more 
ground  and  uses  less  explosives  than  a  mere 
labourer,  and  the  difference  between  placing 
holes  rightly  or  wrongly  is  very  great  indeed, 
and  has  a  far  reaching  effect,  not  only  on  the 
immediate  output  from  the  mine,  but  on  the 
future  cost  of  timbering  and  supporting  weakened 
excavations.'' 

Dr.  J.  Moir  (Past-President):  I  .should  like 
to  ask  niemljers  to  accord  a  very  hearty  vote  of 
thanks  to  Mr.  Blenkinsop  for  this  paper.  He 
seems  to  maintain  an  entirely  new  outlook  on  the 
question,  and  if  his  calculations  with  regard  to 
the  comparatively  moderate  cost  of  his  scheme 
are  correct,  it  would  certainly  .seem  to  be  a  better 
one  than  fan  ventilation,  which  certainly  rai.ses  a 
lot  of  dust  and  does  not  purify  the  bad  places,  to 
say  nothing  of  other  questions  with  regard  to 
miners'  [ihthisis.  Mr.  Blenkin.so[i's  figures  for 
mine  temperatures  are  all  wrong  however  :  he 
would  have  done  better  to  have  consulted  the 
original  authorities  instead  of  attempting  to 
calculate  the  temperatures.  He  would  have 
found  the  correct  figures  in  a  paper  by 
Wliitehonse  and  Wotherspoon  in  the  Joiinial  of 
.some  years  ago.* 

Mr.  E.  Pam  (Member  of  Council):  I  am 
sorry  that  this  paper  is  rather  de.structive  than 
constructive. 

".See  also  Moir.  this  Juuriial,  Vol.  XI.,  July  1910,  p.  8. 


No  one  claims  that  fan  ventilation  is  perfect, 
but  I  believe  it  is  more  practicable  than  the  pro- 
posed blower  m  thod.  I  would  ask  the  author 
to  furnish  us  with  fuller  details  in  his  reply  to 
the  paper,  such  as  quantity  of  air  suppliecl  per 
person,  number  of  blowers  with  capacity  and 
horse-power,  size  of  pipes  for  mains  ami  branches, 
material  of  pipes,  etc. 

With  regard  to  the  raising  of  dust,  1  would 
point  out  that  the  air  delivered  by  the  blowers 
must  come  to  the  surface  again  through  tin- 
mine  workings  and  in  so  doing  stir  up  dust  if  t'lt- 
strata  are  not  wet,  so  that  the  method  has  tlie 
same  disadvantages  as  fan  ventilation.  The 
ideal  method  of  ventilation  would  consist  of 
intake  and  exhaust  pi[)es  in  the  immediate 
vicinity  of  every  workman,  so  that  fresh  air 
would  reach  each  working  place  and  be  removed 
again  as  soon  as  vitiated. 

The  meeting  then  terminated. 


Review. 


Past  and  Pre.sent  Metai,  i[ARKET.s. — Part  I., 
8vo  45  pp.  ;  Part  II.,  Charts.  By  W.  K. 
Ficais.  {Auxfnilidii  Minim/  Standard, 
(Sydney  and  Melbourne). 

The  charts  form  a  record  c.f  the  market  prices 
of  copper,  tin,  zinc,  lead  and  silver  from  1890  to 
1912  and  space  is  provided  for  continuance  to 
1920,  so  that  the  figures  relative  to  any  perif)d 
can  be  ascertained  and  the  trend  o;  prices  noted 
at  a  glance. 

The  volume  briefly  deals  with  the  market 
position  at  the  various  times  and  indicates  the 
causes  to  which  the  variations  in  prices  were  due. 

Naturally,  the  knowledge  of  these  factors  is  of 
extreme  impfirtance  to  producers,  no  less  than  to 
the  consumers,  and  in  S|ute  of  the  opinion  held 
in  some  quarters  that  a  mining  engineer  or 
metallurgist  has  enough  to  do  in  attending  to 
the  technical  side  of  his  profession,  he  cannot 
afford  to  neglect  the  commercial  side,  and  a  per- 
usal will  be  well  repaid. 

Over  and  under  production,  manufacturing 
prosperity  and  depression,  sympathy  with  move- 
ments of  other  metals,  and  no  less  the  operations 
of  "  cornering  "  syndicates  and  rings  ;  bulls  and 
bear.s,  and  suicides  and  bankruptcies,  all  receive 
mention,  and  most  of  these  are  beyond  the  im- 
mediate ken  of  the  technical  man,  much  as  they 
ultimately  aft'ect  his  "profit  per  ton." 

The  book,  though  short  and  nece.ssarily  statis- 
tical, is  eminently  readable  and  full  of  in- 
terest, and  concludes  with  some  notes  on  sources 
of  supply  and  future  |)rospects  in  which  the 
actual  and  relative  productions  of  the  chief  pro 
dueing  countries  of  the  world  are  shown.   (G.H.S.) 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Determination  of  W.^ter  in  Co.vl.  —  "  A 
weighed  sample  of  the  80-mesli  coal  is  placed  in  a 
100  cc.  pressure  Hask  oomiected  witli  a  weighed 
U-tube  containing  qui(d<liiiie,  the  latter  being  in  the 
form  of  lumps  in  the  limb  nearer  to  the  HasK  and  in 
fine  powder  in  the  other  limb.  The  U-tube  is  con- 
nected— through  a  snlphnric  acid  drying  tube  and  an 
intervening  tap- -with  a  Sprengel  water  pump.  A 
vacuum  of  about  700  mm.  having  been  created  in  the 
flask,  the  latter  is  immersed  in  boiling  waterand  the 
lime  tube  in  a  boiling  aqneous  solution  of  calcium 
or  .sodium  chloride.  At  the  end  of  about  30  minutes, 
tlie  water  and  cahdum  oldoride  baths  are  removed, 
the  apparatus  disconnected  from  the  pump  and  air 
slowly  allowed  to  enter  througli  the  drying  tube  ; 
the  lime  tube  is  then  washed,  dried,  and  re-weighed. 
The  increase,  it  is  stated,  is  due  solely  to  water  from 
the  coal,  no  oilier  volatile  constituent  of  the  latter 
being  retained  by  the  lime  at  the  temperature 
employed  ;  no  carbon  dio.\ide  or  phenol  was  evolved 
from  any  of  the  coals  used  by  the  author,  but  the 
lime  tube  was  found  to  be  attacked  by  the  liot 
calcium  chhiride  solution,  necessitating  a  correction 
for  the  most  accurate  work.  E.iccellent  agreement 
was  obtained  as  the  result  of  triplicate  determina- 
tions made  upon  \arious  kinds  of  coal." — P.  L.  Iked, 
Joiinial  rif  the  Socicttj  nf  Chemical  IncbiKtri/,  June  16, 
1913,  p.  588.     (F.  W'.  W.) 


Detection  of  Hydrocyanic  Acid.— "One  drop 
of  a  3%  solution  of  copper  acetate  is  mixed  with  1  cc. 
of  a  10%  solution  of  disodium  plmsphate  and  4  drops 
of  a  saturated  solution  of  benzi'line  acetate,  and  the 
solution  uniler  e.\aminatioii  added  drop  by  drop  to 
mixture.  In  the  presence  of  O0000'27  gm.  of  hydro- 
cyanic acid  per  cc,  a  turbidity  and  perc^ptilde 
bluish-violet  coloration  are  produced,  whilst  the 
presence  of  the  phosphate  prevents  the  benzidine  and 
copper  salt  from  reaircing  with  iodides,  feriocyaniiles, 
etc.  The  lest  may  be  rendered  still  more  sensitive 
by  l)oiling  llie  solution  under  examination  from  5 
to  10  ndnutes  with  sodium  hydroxide,  filtering  it, 
and  passing  through  the  liltrate  a  current  of  carbon 
dioxide.  This  liberates  the  hydrocyanic  acid,  which 
is  then  carrieil  forward  into  tlie  reagent  (1  dropof  3% 
copper  acetate  solution,  .5  drops  of  benzidine  acetate 
solution,  and  O-.i  cc.  of  ivatei).  If  metals  forming 
double  salts  with  cyanides  in  alkaline  sohition  are 
present,  the  cyanides  must  be  separated  before 
applying  the  test."— C.  Vkutusi  and  E.  Gastaldi, 
Journal  of  the  Hoeiiiy  of  Chemienl  Industry,  June  16, 
1913,  p.  599.     (E.  W.  W.) 


Contribution  totheCiie.mistry  of  Cold.  — "Of 
a  large  numiier  of  organic  and  inorganic  substances 
tried,  only  sulphurous  acid  and  arsenious  oxide 
proved  capable  of  reducing  auric  to  aurous  com- 
jiounds  Sulphurous  acid  is  the  more  satisfactory  : 
when  a  solution  of  suliilnirous  acid  is  added  to  a 
solution  of  auric  chloride  containing  a  considerable 
rjuantily  of  such  cbloiiiles  as  I  hose  of  soflium.  potas- 
sium, calcium,  m.ignesium  zinc,  and  cadnduni,  a 
colourless  solution  is  obtained  with  a  cuiantity 
corresponiliiig  to  the  eciuation  : 
AuCl„xMCI.,  + SO.,  +  •211,0  = 

AuCI,xMCI.,-hH.,S0j-f2HCl, 
an<l  the  end  point  is  so  sharp  that  the  reaction  can 
be  used  as  the  basis  of  a  method  for  the  volumetric 


determination  of  gold.  In  absence  of  the  chlorides 
mentioned,  auric  chloride  is  reduced  to  metallic 
gold  by  sulphurous  acid.  Many  types  of  organic 
compounds  reduce  auric  chloride  to  metallic  gold  in 
alkaline  solution,  but  only  a  few  reiluce  it  in  acid 
solution.  Many  organic  lirjuids  immiscible  with 
water  extract  auric  cldoride  from  its  aqueous 
.solution  ;  the  compounds  most  effective  in  this 
respect  .are  aldeliydes,  ketones,  aliphatic  esters  and 
cyanides.'' — V.  Lenher,  Joxriial  of  the  Societi/  of 
Chciiiieal  fiidiixfn/  (from  J.  Anirr.  Cheni.  Soc,  1913, 
J.7,  546-552),  June  16,  1913,  p.  599.     (E.  W.  W.) 


An  Active  Modification  of  Nitrogen  Pro- 
duced BY  THF  Electric  Discharge. — "  For  pre- 
paring and  storing  the  nitrogen  to  be  submitted  to 
the  electric  discliarge,  two  15-litre  aspirator  bottles 
are  arranged  as  a  gas  holder  in  the  usual  way,  a 
muslin  bag  containing  choppeil  phosplicu-ous  being 
suspended  in  the  gas  space.  The  gas-holder  is  filled 
with  commercial  nitrogen.  All  traces  of  oxygen  are 
removed  in  '2 — 3  hours,  and  when  the  fumes  arising 
from  the  phosphorus  have  subsided,  the  gas  is  ready 
for  use.  On  its  way  to  the  discharge  tube  the 
introgeu  is  dried  by  passing  it  first  through  a  column 
of  phosphorus  pentoxide,  30  em.  x  5  cm,  and  then 
through  a  lube  packed  with  copper  gauze  ami  cooled 
with  lii|uid  air.  As  the  gas  is  wltlidrawn  from  the 
holder  the  water  rises  and  finally  drowns  ihe  phos- 
phorus, dissolving  out  the  oxides  and  leaving  it 
ready  for  further  use.  The  gas-holder  should  be 
covered  with  a  black  cloth  to  protect  the  phosphorus 
from  tlie  action  of  liglit.  Contrary  to  statements  by 
other  workers  (see  Tiede,  tliis  ./.,  1913,  •232),  the 
phenomena  of  active  nitrogen  are  not  due  to  the 
presence  of  traces  of  oxygen.  Oxygen  in  fact  acts 
unfavourably  and  2%  prevents  the  plienomena  alto- 
gether. Hydrogen  and  carbon  dioxide  are  less 
harmful  than  o.\ygen,  but  water  vapour,  even  in 
traces,  is  very  prejudicial.  Active  nitrogen  (-ombines 
with  the  vapour  of  mercury,  cadniium,  zinc,  arsenic, 
sodium,  and  sulphur  to  form  nitriiles,  which  are 
decomposeil  by  water  or  iiolassium  hydroxide  solu- 
tion, with  evolution  of  ammonia.  Carbon  bisulphide 
yields  polymeiic  carbon  monosulpliide  and  a  blue 
polymeric  nitrogen  sulphide.  Sul|ihur  chloride  gives 
ordinary  yellow  nitrogen  sulphide.  All  organic 
compounds  trieil,  except  carbon  tetrachloride,  yield 
•hydrocyanic  acid  freely,  but  not  cyanogen.  In  the 
case  of  halogen  compounds  cyanogen  chku-ide  is 
formed.  Benzene  appears  to  yield  I'vanobenzene.'" — 
K.  J.  Strutt  (Koy.  Soc.  P'roc,  1913,  A.,W,  539), 
Joiiriiril  of  the  Soeiefi/  nf  Chemical  litiliis/ri/,  .Inly  31, 
1913,  p.  750.     (J.  A.'W.) 

Determixation  of  Small  (iIuan-iitiesof  Lead. 
"The  method  proposed  consists  essentially  in  precipi- 
tating the  lead  in  ihe  pre.sence  of  ferric  iron  by  means 
of  ammonia,  dissolving  the  jirecipitate,  and  reprecipi- 
tating  (lie  lead  as  molylidate  .'ifter  the  iron  has  been 
reduced  to  the  ferrous  condition.  To  the  load  solution 
is  added  at  least  ten  times  as  iiiucli  iron  (in  the  form 
of  ferric  chloride)  as  there  is  likely  to  be  lead  present, 
ammonia  is  added,  and  tlie  mixture  is  boiled.  The 
precipitate  is  collected,  dissolved  in  hot  concentrated 
liyilrochloric  acid,  the  solution  neutralised  with 
ammonia,  and  A'/-  hydrochloric  acid  addeil  lo  the 
extent  of  ■2rc.  for  every  o  01  gm.  of  iron  useil,  with  a 
mininium  of  10  cc.  :  after  the  addition  of  not  less 
than  I  gm.  of  sodium  sulphite,  the  solution  is 
WMrmed  until  the  iron  is  reduced,  ammonium  acetate 
is  then  added,  and  the  boiling  solution  is  jirecipitated 
with  ammonium   molybdate  solution.     The   jirecipi- 
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tate  is  coIlec»,eil,  washed  with  liot  water,  dissolved 
in  hot  hydrochloric  acid,  and  the  solution,  after  the 
aildition  of  a  small  i|na!itity  of  tartaric  acid  and 
dilution  to  50  cc,  neutralised  with  ammonia.  The 
solution  is  then  aciilified  with  a  tew  drops  of  hydro- 
cliloric  acid,  aninionium  acetate  added,  the  mi.xture 
hoiled  for  a  short  time,  and  the  precipitate  collected, 
washeil  with  hot  water,  ifrnited  with  the  filter  paper, 
and  weighed.  When  the  leail  solution  under  ex- 
aniinaliou  contains  phosphorus,  antimony,  and  tin, 
it  is  nacessary  to  precipitate  the  two  latter  toj;ether 
with  the  lead  by  means  of  hydrogen  sulpliide  :  the 
tin  and  antimony  are  then  separated  from  the  lead 
in  the  usual  way  w  ith  ammonium  sulphide,  and  the 
lead  sulphide  is  dissolved  in  hydrocldoric  a-id  con- 
taining hromine,  and  determined  as  molybdate. 
The  method  may  he  applied  to  the  determination  of 
lead  in  quanlilj'  not  exceeding  a  few  nigm.  in 
5u~ltm  cc.  of  solution,  and  also  to  the  determination 
of  lead  in  such  alloys  as  brass,  phosphor-bronze,  etc., 
where  the  amount  of  lead  does  not  exceed  1%." — 
A.  V.  Elsdkx  and  J.  F.  Staxsfielu  (C/irm.  Soc. 
Trans.,  1913,  7ft?,  1039),  Jotirnctl  of  the  Sockty  of 
Chcuikal  Industry,  July  31,  1913,  p.  769.     (J.  A.'W.) 


New  Mkthoi)  koi;  Reduction  of  Ferric  Salt.s 

AND  THEIK  TITRATION  WITH  KMnO^.  —  "The 
ferric  solution  to  be  reduced  i.-.  placed  in  an  Erlen- 
nieyer  Hask  with  a  little  pure  granulated  zinc  and  a 
piece  of  platinum  wire,  and  acidified  with  sulphuric 
acid  in  the  proportion  of  1  to  '2  cc.  per  lUli  cc.  of 
solution.  2  to  3  gm.  of  ammonium  suljjhate  is  then 
added,  the  mouth  of  the  Hask  covered  with  a  small 
funnel,  the  lir|uid  brouglit  to  a  gentle  boil  and  kept 
lioiling  until  reduction  is  complete.  The  object  of 
adding  ammonium  sulphate  is  to  form  ammonium 
ferrous  sul[ihate,  which  is  very  stable  in  sulphuric 
aciil  solution.  The  filtered  ferrous  solution  is 
titrated  with  permanganate  in  the  usual  waj'. 
Details  are  given  for  using  the  method  in  the  case  of 
blood,  thus  : — Incineration  is  effected  in  presence  of 
a  few  drops  of  sulphuric  acid,  which  causes  the  mass 
to  swell  and  enables  it  to  be  calcined  without 
decrepitation.  The  ash  is  treated  with  a  few  drops 
of  water  and  evaporated.  If  the  residue  adheres  to 
the  sides  of  the  dish,  .5  to  10  gm.  of  potassium  acid 
sulphate  is  adiled,  and  gently  heated  to  fusion,  and 
this  state  is  n)aintained  until  the  iron  oxide  has 
ilisappeared.  The  mass  is  treated  with  water, 
filtered  if  necessary,  and  titrated  as  described.' — 
A.  Leclerk  (Phn'riiK  C/iim.,  June  IG,  1913,  587) 
J'liirnal  of  the  Socieli/  of  Chemical  Iiidustnf,  July  31, 
1913,  p.  769.     (J.  A.'W.) 


CVAXAMIDE  IX  AORICULTL'RE. — "  Rapid  growth  in 
tlie  fertilizer  industry  that  has  attended  tlie  develop- 
ment of  agricultural  science,  and  the  great  increase 
in  the  number  and  extent  of  chemical  industries 
during  the  past  lifty  years,  has  emphasized  the  neces- 
sity for  artificial  methods  of  maintaining  and 
increasing  the  world's  stock  of  combineil  nitrogen. 
One  of  the  influences  that  stimulated  immediate 
action  was  the  introduction  in  1887  by  Mac  Arthur  and 
Forrest,  and  at  about  the  same  time  independently 
by  Siemens  and  Halske,  of  the  cyanide  process  for 
leaching  gold  and  silver  from  their  ores.  This  pro- 
duced a  strong  demand  for  cyanides,  which  had 
hitherto  been  used  to  the  extent  of  only  a  few 
huMilred  tons  a  year,  principally  in  the  dye  industry 
and  to  a  smaller  extent  in  electroplating. 

The  introduction  of  the  electric  furnace  in  1894 
for  producing  carbides  on  a  large  seale,  gave  new 
direction   to  the  researches.     Siemens  and  Halske, 


among  others,  adopted  it  for  the  working  out  of  the 
problem  of  nitrogen  fixation.  In  1898  it  was  found 
that  barium  carbide  alone,  heated  to  a  temperature 
of  700'  to  8(10  C.  in  an  atmosphere  of  nitrogen,  readily 
ab.sorbs  nitrogen  and  forms  a  jiroduct  in  which  about 
30';  of  the  nitrogen  is  [iresent  as  barium  cyanide  and 
about  70/:^  as  barium  cyanandde. 

It  was  further  found  that  on  fusion  of  this  mass 
with  soda  the  cyanamide  is  converted  into  cyanide. 
This  mass  can  then  be  leached  with  water,  and  the 
cyanide  solution  thus  obtained  can  be  converted  to 
sodium  ferrocyanide,  which  is  easily  separated  in  a 
pure  form,  and  which  can  be  sold  as  such  or  be  con- 
verted into  pure  sodium  cyanide  by  fusion  with 
metallic  sodium. 

The  interruption  in  the  production  of  gold  in 
Africa,  due  to  the  Boer  war,  caused  a  decline  in  the 
price  of  cyanide,  which  stimulated  the  search  for 
cheaper  methods  of  production.  It  was  found  that 
calcium  carbide  could  not  only  be  manufactured  at  a 
lower  cost,  but  it  had  the  advantage  of  a  lower  mole- 
cular weight.  With  calcium  carbide  a  teniperaiurc 
of  from  1,100'  to  1,200'  C.  is  rei[uired  fiu-  absorption, 
but  in  this  case  the  nitrogen  is  Hxed  exclusively  in 
the  form  of  calcium  cyanamide.  On  fusion  with 
alkaline  salt>  the  cyanamide  is  readily  converted  to 
cyanide,  and  this  can  be  extracted  and  purified  in 
tlie  usual  manner. 

Agricultural  experiments  with  the  crude  calcium 
cyanamide  showed  that  this  material  is  suitable  fcr 
use  as  a  nitrogenous  fertilizer,  and  patents  were 
issued  in  1910  protecting  the  u.se  of  cyanamide  for 
fertilizing  purposes. 

The  large  demands  of  agriculture  for  cheap  nitro- 
genous fertilizer  materials  have  directed  the  efforts 
of  the  manufacturers  toward  the  production  of 
cyanamide  rather  than  of  cyanides  and  other 
derivatives. 

Calcium  cyanamide  is  formed  in  accordance  with 
the  eciuation 

CaC.,  +  N.,  =  CaCX,,^C. 

The  raw  materials,  therefore,  are  calcium  carbide 
and  nitrogen.  Calcium  carbide  is  formed  in  accoid- 
ance  with  the  equation 

CaO-f3C  =  CaC.>+CO. 

The  raw  materials  for  this  reaction,  therefore,  are 
lime  and  coke. 

For  the  production  of  carbide,  lime  from  1  in.  to 
2i  in.  in  size,  and  coke,  about  t  in.  are  mixed,  in  the 
proportions  demanded  by  the  equation,  to  produce  a 
carbide  about  80%  pure.  The  mixture  is  shovelled 
continuously  into  a  three-phase  electric  furnace. 
The  furnace  consists  of  a  supporting  base  and  four 
retaining  brick  wallswhich  are  filled  with  the  lime  and 
coke  mixture,  into  w  Inch  are  submerged  three  carbon 
electrodes  carrying  the  current.  The  resistance  of 
the  materials  to  the  passage  of  the  current  raises 
them  to  a  temperature  at  which  the  lime  melts  freely 
and  combines  with  the  coke  to  form  lii|uid  carbide. 
At  intervals,  as  the  carbide  accumulates,  it  is  tapped 
oft'  into  iron  cars.  After  cooling,  the  carbide  is 
crushed  and  ground  to  a  tine  powder,  and  is  then 
packed  in  perforated  cylindrical  steel  cans  in  the 
axis  of  which  is  a  cylindrical  paper  core.  The  can 
with  the  carbide  is  set  in  a  brick  walled  oven, 
slightly  larger  than  the  can,  and  is  covered  with  an 
iron  lid.  A  carbon  pencil  is  run  through  the  paper 
core  in  the  axis  of  the  can.  Upon  passage  of  the 
electric  current,  the  carbide  is  heated,  nitrogen  is 
admitted  to  the  can,  and  the  absorption  takes  place 
very  readily,  raising  the  temperature  to  about  1.100° 
to  1,200'  C,  at  which  point  it  is  maintained  until  the 
absorption   is  complete.     The  reaction  CaC, •fN.2  = 
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CaCNo  +  C  is  exotlieriiiie,  iuul  the  lieat  given  out  is 
almost  Miltieieiit  to  maintaui  the  mass  at  the  com- 
bining temperature.  Upon  completion  of  the  re- 
action tlie  cans  are  removeil  ami  the  pioduet  is 
allowed  to  cool.  It  is  a  liluisli  black  soliM,  comain- 
iiig  small  glistening  crystals  of  jiure  calcium 
cyanamitle. 

The  nitrogen  requireil  for  the  manufacture  of 
cyanamide  is  .separated  from  the  air  by  either  the 
liquid  air  process  or  the  copper  oxide  process.  The 
copper  oxide  process  is  based  upon  the  ease  witli 
which  lieated  copper  combines  witli  oxygen.  The 
very  iinely  divided  copper  suspended  in  a  mass  of 
asbestos  or  other  inert  material  is  contained  in  boiler 
-shells  provided  with  means  for  supplying  heat 
externally.  Air  is  pumped  through  the  retort, 
which  is  at  about  800'  C,  and  is  completely  deprived 
of  its  oxygen.  The  nitrogen  is  then  freed  from 
carbon  dioxide  by  pas.sage  through  a  caustic  soda 
lower.  The  moisture  is  removed  by  refrigeration, 
followed  by  jiassage  of  the  gas  througli  layers  of  lime, 
and  finally  through  calcium  chloride. 

The  crude  cyanamide  obtained  from  the  nitrifying 
ovens,  after  cooling,  is  crushed  to  a  fine  powder,  and 
is  passed  into  rotating,  slightly  inclined,  steel  cylin- 
ders, in  which  it  is  treated  with  sufficient  water  to 
eliminate  the  carbide  and  to  slake  the  calcium  oxide. 
A  further  slight  addition  of  water  is  made  before  the 
material  is  run  through  brii[uetting  machines. 

The  resulting  bricks  harden  rapiilly  and  are  stored 
until  they  can  be  crushed  just  pri  ir  to  sliipment. 
Crushing  is  done  in  a  series  of  rolls  with  interme- 
diate screens,  the  final  product  having  a  coarseness 
of  about  15  to  .50  mesh  screens.  Ic  is  packed  in 
ordinary  fertilizer  bags  and  distributed  in  carload 
lots  to  manufacturers  of  mixed  fertilizers.  The 
material  so  prepared  contains  nitrogen  equivalent  to 
about  lit ,  ammonia. 

At  present,  cyanamide  is  used  in  America  princi- 
pally for  agiicultural  purpo.ses.  It  is  known  to  have 
a  fertilizing  value  equal  or  superior  to  that  of  other 
common  products  used  for  the  same  purpose. 

Tl>e  particular  advantage  of  cyanamide  as  a  fer- 
tilizer material  lies  in  the  advantageous  eH'ecls  that 
follow  its  admixture  with  other  constituents  of  com- 
plete fertilizers.  It  greatly  improves  the  mechanical 
condition  of  such  mixtures,  and  by  its  alkaline  pro- 
perties prevents  the  escape  of  valuable  nitrogen 
oxides  and  of  bag-rotting  hydrochloric  acid,  set  free 
by  the  action  of  free  acids  in  acid  phosphate  upon 
nitrates  and  chlorides  in  the  mixtures. 

It  has  been  definitely  established  that  cyanamide 
applied  to  the  soil  is  com[)letely  converted  in  the 
course  of  a  few  days  into  urea,  by  the  catalytic 
action  of  the  colloids  and  other  constituents  of  t!ie 
soil. 

The  urea  is  further  converted  by  bacterial  action 
and  possibly  by  chemical  processes  into  ammonia, 
which  further  reacts  witli  zeolites,  liumates  and  other 
soil  constituents,  to  form  double  ammonium  salts, 
that  are  retained  as  a  part  of  the  soil  until  further 
bacterial  action  or  the  .solvent  ett'ect  of  plant  roots 
makes  them  available  to  vegetation.  Cyanamide  is 
said  to  be  completely  utilized  by  the  crop  in  from  60 
to  SO  days. 

When  cyanamide  is  subjected  to  theaction  of  super- 
heated steam  under  pressure  of  several  atmospheres, 
it  is  converted  almost  quantitatively  into  ammonia 
and  calcium  hydroxide.  It  thus  serves  as  a  con- 
venient and  cheap  source  of  ))ure  ammonia. 

By  fusion  of  cyanamide  with  alkaline  salts  in  the 
presence  of  carbon,  cyanides  are  easily  produced  and 
■can  be  separated  and  purified  as  desired. 


Various  compounds  of  cyanamide,  and  its  deriva- 
tives, with  alkaline  salts  and  carbonaceous  materials, 
are  made  and  sold  in  GerNiany  under  the  names  of 
Ferrodur,  Intensit,  Hesolin  and  others.  These  com- 
pounds, known  as  'hardening'  or  'cementing' 
powders,  are  used  in  place  of  cyanides,  ferrocj'anides, 
waste  leather  and  similar  materials,  for  case-harden- 
ing of  steels.  These  products  containing  cyanamide 
are  not  only  cheap,  but  they  are  efficient  for  the  pur- 
po.ses for  which  they  are  intended." — E.  ,T.  Pranke, 
Engiiiccrinri  Magazine  {iiom  llie  Cficniica/  Eni/incer), 
June  1913,  p.  432.     (A.  McA.  J.) 

Catalv.si.s  and  Catalysers. — "For  some  years 
catalytic  action  has  been  employed  in  industrial 
manufacture.  Catalysers  have  grown  very  numerous : 
Haber,  the  inventor  of  the  synthetic  manufacture  of 
ammonia,  employed  successively  iron,  nickel,  man- 
ganese, chromium,  and  platinum.  Unexpectedly,  it 
was  discovered  that  the  rare  metals  were  excellent 
catalysers.  Osmium  at  a  temperature  of  530'  and 
under  a  pressure  of  175  atmospheres  causes  nitrogen 
and  hydrogen  to  create  ammonia,  but  as  osmium  is 
very  expensive,  uranium  has  been  most  beneficially 
substituted.  The  catalytic  powerof  uranium  nitrate 
is  63,  whilst  the  others  give  0,  "2,  3,  5,  except  chrom- 
ium, whose  relative  energy  is  represented  by  21-2. 

1  he  problem  of  catalytic  action  has,  says  the  Echo 
des  iMiiics,  been  singularly  widened  by  the  researches 
of  Gabriel  Bertrand  on  catalytic  manures.  What  is 
the  nature  of  the  action  of  the  metals  that  become 
absorbed  in  the  growth  of  vegetation  (as  well  as  in 
that  of  animals),  of  which  31  have  been  detected  in 
land  and  marine  trees  and  plants  in  various  states  of 
combination  ?  All  these  bodies  are  catalysers,  they 
do  not  enter  into  definite  compounds,  but  act  simply 
by  their  ))resence.  Manganese  is  a  catalyser  which 
fixes  the  oxygen  in  tlie  plant  without  which  it  would 
die,  but  an  infinitesimal  quantity  is  sufficient.  A 
hundred-thousandth  part  of  zinc  as.sures  a  good 
harvest  of  asparagus  ;  without  it,  nothing.  Indeed, 
it  is  now  generally  considered  that  the  metalloids 
and  metals  occurring  only  in  feeble  quantities  may 
play  the  part  of  catalysers  in  the  reactions,  which 
may  be  compared  to  those  of  ferments. 

Reflecting  on  these  phenomena  of  catalysis,  it 
would  appear  as  if  some  other  action  may  he 
associated  with  them.  Kadio-active  fertilisers  are 
now  much  commended,  and  may  not  catalytic  action 
be  a  phenomenon  of  radiation  ?  Why  should  the 
salts  of  uranium  possess  a  greater  catalytic  force 
than  all  other  substances?  Is  it  because  they  are 
radio  active,  and  are  not  all  bodies  which  Nature 
utilises  in  plant  and  animal  life  more  or  less  endowed 
with  this  principle,  which  is  susceptible  of  exciting 
molecular  activities  of  every  description,  and  which 
may  be  regarded  as  latent  energj- '!  What  renders 
this  conception  reasonable  is  that,  with  the  addition 
of  light,  catalysis  augments  considerably  the  mole- 
cular changes.  Light  alone,  the  ultra-violet  rays, 
produce  some  decomposition  ;  light  is  therefore  radio- 
active, but  is  300  times  less  so  than  if  it  operated  in 
presence  of  a  catalyser  like  nitrate  of  uranium. 

It  is  obvious,  concludes  our  contemporary,  that  we 
are  faltering  on  the  border  of  things  new  and 
strange,  and  are  at  that  stage  where  the  pioneers  of 
electricity  found  themselves  in  the  far  past.  Radio- 
activities of  iliti'erent  natures  will  soon  lie  recognised. 
Perhaps  each  substance  has  its  proper  radio-activity  : 
to-day  we  know  well  only  those  of  uranium,  thorium 
and  barium,  to-morrow  we  shall  possibly  recognise 
that  of  chromium." — London  Minimj  Journal,  July 
26,  1913,  p.  722.     (K.  R.) 
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The  Production'  .\n'u  Consumption  of  Chemi- 
■CAL  Fertilisers  IN  the  World— "A  publit-atioii 
of  llie  Uiireau  of  At;ricultiiial  Intelliijeiii'e  aii<l  I'lant 
Diseases  uf  the  tnternatioiial  InstitiUeof  .\i;iiculture 
(Rome)  lias  reeeritly  lieeu  issueil  eiititleil  '  Pioiluc- 
tion  et  consomiiiatioii  des  engrai.s  eliiiuiijiies  ilaiis  le 
monde.' 

Some  of  the  data  therefrom  eoneerniii<,'  the  worlds 
production  are  fjiven  in  the  subjoined  table  :- 


Production  in  metric  tons. 

1903 

1910 

1911 

Pliiosphatic     ferti- 

lisers : 

Mineral   phosphate.s 

2,433,779 

5,344,981 

6,055,073 

Basic  slatf 

2,243,5110 

3,-275,S45 

(3,485,.50O) 

Superpliosphates    ... 

5,130,900 

9,604,260 

— 

Guano          

(.56,000) 

(66,044) 

— 

Poteish    salts  (for 

aqrintltiire)  : 

Potash  salts  (calcu- 

lateil  as  pure  potash) 

301,144 

766,583 

840,000 

Indian  salpetre 

20,570 

1.5,581 

15,273 

Other   potasli   ferti- 

li.sers  (calcuUvted  as 

pure  potash)    



— 

40,000 

Nitrogenous  ferti- 

lisers : 

?^itrate  of  soda 

1,466,993 

2,432,949 

'2,487,000 

Sulphateofamnmnia 

537,520 

1,045,905 

1,187,425 

Cyanamide      

— 

30,000 

52.000 

Nitrate  of  lime 

25 

25,000 

50,000 

Total  nitrog.  fertil. 

2,004,538 

3,.533,844 

3,786,425 

It  is  believed  that  1,000,000  metric  tons  of  chloride 
of  potash,  correspondini;  to  630,000  metric  tons  of 
pure  potash,  could  be  produced  yearly  in  the  United 
States  from  seaweeds.  It  has  also  been  ]iroposed  in 
the  United  States  to  use  felspars  for  the  extraction 
of  potash  in  a  soluble  form  ;  a  yield  of  400,000  metric 
tons  of  purt  potash  could  thus  be  obtained  yearly. 
The  production  of  sulphate  of  ammonia  has  increased 
five-fold  in  twenty  years.  The  Mond  Frank-Caro 
process  would  allow  of  the  manufacture  of  88  Ui.  to 
176  lb.  of  sulphate  of  ammonia  per  metric  ton  of 
peat.  The  production  :inil  probable  consumption  of 
synthetic  nitrogenous  fertilisers  has  been  calculated 
for  the  years  1913  and  1914.  The  lis;ures  which  have 
been  estimated  are  enclosed  in  brackets  : — 


Calcium  Cyanamide. 

Nitrate  of  Lime. 

.Metric  tons. 

.Mftric  tons. 

1903     ... 

— 

•25 

1904     ... 

— 

550 

1905     ... 

— 

1,600 

19116      .. 

500 

1,6110 

191(7     ... 

2,200 

15,(1(10 

nil  IS    ,  , 

8.300 

1.5.(1(111 

19119        , 

Hi. mill 

25.(1(11) 

191U     ... 

30,000 

25.0110 

1911      ... 

52,000 

(5  1,000) 

1912     ... 

95,000 

(75,000) 

21)4,0110 



1913      ... 

(97.0nO) 

(1411,000) 

1914     ... 

(20--i,000) 

— 

The  world's  consumption  of  fertilisers  in  1911 
represented  a  value  of  about  t'SO,O00,OO0,  and  was 
made  up  as  follows  :  — 

.Metric  tons. 

Lime  phosphates 5,669,000 

Superphosphates 8,604,000 

Basic  slag 3,300,000 

(Juano  ...  ..         70,0(Xi 

Potash  salts  4,100,000 

(I'ure  potash)  (818,4(10) 

Nitrate  of  soda       2,313,4.50 

Suljihate  of  ammonia       ...  1,100.000 

Synthetic  nitrogenous  fertilisers        U)(),0(.IO 

Data  are  given  on  the  consumption  of  fertilisers 
per  unit  of  area  in  the  difl'erent  countries,  jielgium, 
Mauritius,  and  Luxemburg  use  upwards  of  ^278  lb. 
per  acre  of  cultivated  area;  (Germany  ami  tiie 
Netherlands  from  89  to  178  lb.  per  acre  :  Denmark, 
United  States  (Southern  States),  France,  England, 
Australia,  Italy,  and  Switzerland  from  45  to  89  lb. 
pet  acre:  next  follow  the  countries  consuming  from 
9  to  45  11).  per  acre  of  cultivate  I  lanil  :  .\u.-tria, 
Hungary,  .Spain,  United  States  (North- East),  Nor- 
way, Dutch  East  Indies,  Portugal,  Sweden.  All 
the  remaining  countries  consume  less  than  9  lb.  per 
acre  or  an  unknown  amount." — Jmiriml  of  the 
Soriefi/  of  Cheiincal  Iiidaslnj,  V<d.  xxxii.  No.  1.5, 
August  is,  1913,  p.  ,801.     (,I.  A.  W.) 


Reactions  of  Aluminium  Nitriok.— "  Alumin- 
ium nitride  prepared  by  heating  aluminium  powder 
in  a  current  of  nitrogen,  jiowdering  the  product,  and 
renewing  the  tieatmeiilfor  I  — '2  hours  at  1 100' — 120(1' 
C.  miy  be  pnritied  by  beating  for  a  short  time  to  a 
red  heat  in  the  presence  of  dry  hydrogen  chloride ;  free 
aluminium  ami  iron,  which  impart  a  grey  colour  to 
the  crude  nitride,  are  thus  v(datilised  as  chlorides, 
leaving  a  white  [iroduct.  The  purilied  nitride  is 
decomposed  by  fused  alkalis  or  by  aqueous  solutions 
of  acids  or  alkalis,  with  the  production  of  ammonia, 
and  may  be  analysed  by  fusion  witli  potassium 
hydroxide,  or  better  by  5 — 6  hours  gentle  boiling 
with  dilute  sulphuric  acid  (1  to  4)  and  subseijuent 
distillation  with  alkali.  It  is  slowly  attacked,  on 
heating,  by  dry  halogens  and  more  rapidly  by 
sulfiliur  cblori<le  vapour,  giving  aluminium  halide 
ami  nitrogen  :  it  is  slowly  oxidi-ed  by  heating  with 
air  or  oxygen,  and  is  more  rapidly  attacked  by  basic 
oxidising  agents  (lead  oxide,  sodium  peroxide,  etc.) 
tiian  by  those  of  a  neutral  or  acid  character  (potas- 
sium nitrate,  chlorate,  etc.)  ;  it  is  slowly  attacked 
by  sulphur,  carbon  bisulphide,  or  phosphorus  at  a 
high  temperature,  and  on  lieating  with  a  dry  mixture 
of  sodium  and  potassium  carbonates  and  carbon  in 
an  atmosphere  of  carbon  monoxide,  at  750' — 800°  C, 
gives  cyanide  ;  eth.yl  alcohol,  at  ^230°  C,  reacts  to 
form  triethybunine.  The  amorphous  nitride  pre- 
pared by  the  authors'  metho<l  ditl'ers  in  specific 
gravity  from  the  commercial  crystiilliseil  product, 
but  the  two  are  identical  as  regards  chemical  pro- 
perties.''—F.  FiciiTEi;  and  A.  Si'engel  (Z.  anorij. 
Chem.,  1913,  ,S'.',  192)  Journiil  of  t lie  Sorieti/ofChemi- 
rnl  Iiulustri/,  August  15,  1913,  p.  789.      (J.  A.  'W.) 

METALLURGY. 
St.\mi'  Mill  Curves  and  Speeds. — "  Fomnifonn 
lifting  velocity,  the  involute  cam,  working  on  the 
Hat-faced  tappet,  is  use  I,  and  has  the  proper  slia|>e 
for  tlie  purpose.  The  effect  depends  upon  the 
diameter  of  till  in.scribing  circle  and  not  upon  the 
distance  between  centres  of  the  shaft  and  stem, 
although,    to   reduce    the    side    thrust   as    mui^h    as 
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possible,  it  is  better  to  make  this  distance  equal  to 
the  radius  of  the  circle.  It  is  a  property  of  the 
involute  curve  that  the  velocity  of  lift,  during  the 
time  the  involute  is  in  action,  is  the  same  as  the 
velocity  of  a  point  on  the  inscribing  circle,  from 
which  follows  the  necessity  of  making  the  diameter 
of  this  circle  to  correspond  -with  the  velocity  of  lift 
and  number  of  dro[is  or  revolntiorjs  selected.  The 
neglect  of  this  point  will  result  in  a  failure  to  pro- 
ihiee  the  desired  end. 


Fig.  1. — Method  of  Laying  out  Cam  Curves. 

Fig.  1  shows  the  metliod  of  laying  out  a  cam  for  a 
given  set  of  conditions:  Given  11  in.  inscribing 
circle,  t)  in.  drop,  lOS  drops  per  minute.  Draw  an 
11  in.  circle;  with  stem  centre  line  A  B,  line  CD  at 
Icjwest  desired  position  of  tappet  for  6  in.  drop,  and 
a  F  a  in.  above  it  for  the  highest  position.  Mark 
at  U  where  the  cam  leaves  the  tappet  (taking  into 
account  the  cutting  off  of  the  cam  corner),  and  draw 
a  circle  with  radius  O  G.  This  will  be  the  outside 
diameter  of  the  cam,  and  it  will  show,  by  its  inter- 
section with  the  line  A  B,  how  much  of  the  total 
lift  is  done  at  the  uniform  velocity  and  how  much  at 
a  decreasing  velocity.  The  lift  from  J  to  H  will  be 
uniform  :  at  that  point  the  involute  ceases  to  act  as 
such,  and  the  remainder  of  the  lift  H  to  A'  will  be  at 
a  velocity  which  decreases  as  the  distance  of  the 
jioint  of  contact  from  the  shaft  centre  line  0  L  de- 
creases. The  involute  is  drawn  in  the  usual  way 
and  terminates  at  M.  A  point  on  an  1 1  in.  circle, 
making  54  r.p.ni.,  lias  a  velocity  of  'IQ  ft.  per  second, 
which  will  be  the  lifting  velocity  from  ./  to  H,  a 
height  of  4  1.5/lli  inches. 

Fig.  2  is  a  diagram  showing  the  time  occupied  by 


A  E  represents  0-405  second  and  is  the  time  for  the 
full  movement,  A  /!  is  the  uniform  velocity  lift,  B  C 
the  decreasing  velocity  lift,  C  I)  an  allowance  for 
final  stopping  of  the  stamp,  and  D  E  the  curve  of  the 
drop.       At   the    velocity    under    consideration,    the 


Fig.  2. — Velocity  Curve  for  Cam  Lift  and  Drop. 

theoretical  retardance  curve,  due  to  the  velocity  at 
B,  and  which  resembles  closely  the  upper  part  of 
the  curve  D  E,  would  appear  very  little  above  B  C, 
and  there  is  no  doubt  but  that  frictional  resistance 
will  keep  the  tappet  on  the  cam.  It  is,  however, 
evident  that  the  work  on  the  cam  during  ibis  part  of 
the  lift  will  be  conhned  to  friction.  At  higher 
velocities  there  will  be  a  greater  tendency  to  leave 
the  cam  at  B,  but  whether  or  not  it  will  do  .so  will 
depend  upon  the  friction. 

As  the  allowance  C  D  depends  upon  the  linal 
lifting  velocity  at  the  instant  the  cam  leaves  the 
tappet  and  upon  frictional  conditions,  it  will  be 
somewhat  indefinite,  and  will  vary  with  the  diameter 
of  the  inscribing  circle,  even  witli  the  same  lifting^ 
velocity.  For  tlie  muve  D  I:',  7%  has  been  added  to 
the  theoretical  time  required  for  tailing  bodies,  as 
shown  by  experiments  noted  in  'Ore  Dressing'  by 
K.  H.  Richards.  In  Richards"  table  of  computed 
drops  per  minute*  there  is  an  error,  as  may  easily  be 
determined  by  a  few  minutes  with  a  slide  rule. 
None  of  the  inscribing  circles  will  give  a  lifting 
velocity  of  '2'6(i  ft.  at  the  revolutions  noted.  The 
data  are  given  in  the  table  below. 

Beyond  E  there  will  be  a  certain  time  allowance 
for  rest,  which,  with  the  movement  time,  will  make 
up  the  total  time  for  one  drop.  In  this  case,  at  108 
d-'ops,  the  total  timeisO'555  .~econd,  leaving  a  rest 
period  of  015  second.  By  multiplying  the  number 
of  feet,  2'6,  by  the  numbers  of  seconds,  0'15,  the 
'  clearance  '  of  467  in.  is  found.  This  '  clearance '  is 
the  distance  travelled  by  a  point  on  the  inscribing 
circle  between  the  instant  when  the  tappet  reaches 
its  lowest  point  and  when  it  is  struck  for  the  ne.\t 
lift.  It  represents  an  efl'ective  clearance  between 
cam  and  tappet  and  is  a  convenient  means  for  com- 
paring various  working  conditions. 

Tliere  are  two  ways  in  which  the  number  of  drops 
per  minute  can  be  increased  :  by  increasing  the 
velocity  of  lift  and  by  decreasing  the  rest  jieriod. 
How  much  the  rest  period  may  be  safely  reduced  will 
depend  upon  operating  conditions,  and  especially 
upon  the  steadiness  of  the  speed  and  the  closeness 
to  which  the  drop  is  held  to  that  selected.  With 
lixed  height  of  drop  and  speed,  a  material  increase  in 
the  niimlier  of  drops  may  be  made  bj-  reducing  the 
rest,  provided  a  corresponding  change  is  made  in  the 
involute.  When  the  drop  increases,  by  reason  of 
wear,   from   that  originally  set,    the  clearance  de- 


the  various  parts  of  the  stamp 

movement 

The 

ine    1     -^ 

'  Ore  Dressing,'  Vol 

I,,  p.  216. 

Drop,  in 3 

4 

5 

6 

7 

8 

9 

10 

14 

18 

Drops,  min 143'50 

126-80 

115-20 

105-40 

97-60 

91-30 

85-50 

8(I-3I( 

65-50 

55-60 

Circles,  in 6  00 

7-30 

8-46 

9-57 

10-58 

11-54 

12-53 

13-47 

17  08 

20-49 

Velocity,  ft    1-88 

2  02 

2-13 

2-20 

2-26 

2-30 

2-34 

2-36 

2  44 

2-49 

Circles  should  be  ...        S'52 

9-66 

10-60 

11-58. 

12-50 

13-40 

14-30 

15-20 

18-65 

21-95 

?!ept.  1913 


Xotires  (iihI  Abstracts:   Mitnllurgy. 


157 


creases  verj'  rapidly,  as  it  loses  at  both  ends  of  the 
movement.  Overspeedinf;  of  the  shaft  also  soon 
results  in  intsrferenre,  as  it  leduces  the  total  time 
per  drop,  but  does  not  make  a conespondinj;  increase 
in  vtdocity  of  lift.  It  is  experience  with  cams 
rnnnins  under  tliese  unsuitable  conditions  which  has 
f,'i\  en  rise  to  the  idea  that  highspeed  cams  are  out 
of  the  nuestion. 

At  the  present  time,  cams  are  ordinarily  run  to 
give  a  liflintr  velocity  of  about  2()  ft.  per  second, 
which  seems  to  be  about  the  limit  witli  the  standard 
form  of  tappet  held  in  )i!ace  by  friction.  With  the 
liiflher  speeds,  it  will  be  necessary  to  use  a  more 
secure  method  of  holdiri;.;  the  tappet,  and  it  will  be 
advantageous  to  cusluon  the  Idow  .struck  by  the 
cam.  By  sacrilicing  speed,  cams  may  be  made  to 
reduce  the  violence  of  the  blow  by  a  modilication 
of  the  curve  to  permit  picking  up  the  stamp  at  a 
jioiiit  closer  to  the  shaft.  The  effect  is  obtainc<l  only 
when  the  tappet  drops  to  the  point  for  which  it  was 
designed. 


and  the  time  by  ca'eulation  is(V13  second,  which  is 
ample.  For  l.'JO  drops  at  iti  ft.,  a  91.")  in.  involute 
is  rei^uired,  and  the  clearance  for  6  in.  drop  is  about 
Ij  in.,  wliije  for  the  same  number  of  drops  at  3  ft. 
per  second,  a  10-.5  in.  involute  is  indicated  and  the 
clearance  is  about  -ij  in.  ;  and  at  i  ft..  Ml  in. 
involute  anil  about  4^  in.  clearance. 

The  above  amilysis  provides  a  means  l>y  winch 
high-speed  cams  can  lie  designed,  but,  as"  stated 
before,  for  speeds  much  above  2  6  ft.  per  second,  it 
will  be  necessary  to  improve  the  method  of  holding 
the  tappet  and  for  the  higher  speeds  to  cusbicni  the 
blow.""— S.  L.  Beruy,  Mining  and  Scinitifir  Press, 
May  31,  1913,  p.  831.     (A.  McA.  J.) 


Alu:minium  PiiEcirnATioN  .\t  Xipissixo. — 
"  In  the  course  of  preliminary  e.xperinients  on  the 
ore  to  fand  out  the  conditions  of  extraction  of  the 
silver  by  cyanide,  it  was  noticed  that  the  solutions, 
after  being  precipitated  with  /in<-  and  used  again, 
rapidly  lost  their  dissolving  etliciency. 


KiG.  3. — Diagram  for  Clearance  and  Diameter  of  Inscribing  Circle. 


It  will  be  noticed  that,  in  the  foregoing,  no 
account  has  been  taken  of  an  easement  on  the  point 
of  the  cam.  The  desirability  of  this  will  de|)end 
uj)()n  the  relation  of  the  curve  J'>  C  (Fig.  '2)  to  the 
theoretical  retardance  curve  and  upon  friction.  It 
will  be  of  more  use  in  slow  than  in  high  speeds. 
Neither  is  account  taken  of  the  slowing  of  the  drop 
when  the  stamp  strikes  ore. 

Fig.  3  gives  the  diameter  of  the  in.scribing  circles 
for  certain  velocities  of  lift  and  number  of  drops  per 
minute.  Thi^  oidy  conditions  involved  are  the  two 
given  :  for  instance,  at  110  drops  and  24  ft.  per 
second,  a  10  in.  involute  is  rei|uired.  Whether  it  is 
jMissible  to  obtain  that  immlier  lA  drops  at  that 
velocity  must  he  determined  liy  other  means.  The 
diagram  of  clearances  for  (i  in.  drop  answers  the 
■luestion  for  that  particular  case.  The  clearance  at 
24  ft.  lifting  velocity  ami  1 10  drops  is  about  Si' in.. 


At  Hist  1  thought  the  trouble  might  be  due  to 
gradual  accumulatn>u  of  reducing  agents  in  solution, 
because  when  tested  with  perinanganate,  as  sug- 
gested by  Clennell,  it  displayed  considerable  reduc- 
ing power.  1  do  not,  however,  con.sider  that 
reducing  power,  as  indicated  in  this  way,  is  necess- 
arily any  criterion  of  the  dissolving  elliciency  of  a 
solution,  because  substances  may  react  by  the  per- 
manganate nielliod  as  redut)ers,  tlnnigh  tliey  may 
not  have  power  to  abstract  oxygen  from  the  solution 
{e.p.,  KCN.S)  and  if  they  do  not  absorb  the  dissolved 
oxygen  from  the  sulution,  they  cannot  be  classed  as 
reducing  agents  in  the  sense  of  being  iletrimental  to 
extraction  on  that  account.  Still,  I  have  thought  it 
a  poitit  for  careful  investigation  in  this  case,  and 
trieil  aeration  of  the  solution  even  to  an  exaggerated 
extent,  and  also  the  addition  of  hydrogen  peroxide 
and  oxiilation  liy  electrolysis,  but  all  without  etteot 
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in  improving  tlie  dissolving  power  of  the  solution. 
It  was  then  obvious  that  the  trouble  was  to  be  looked 
for  elsewhere. 

Ziiic  l\)ii.lrd  the  Solution. — The  first  thing  to  come 
under  suspicion  was  the  presence  of  zinc,  seeing  that 
a  fresh  sohition  that  did  not  contain  zinc  gave  a  good 
extraction,  whereas  the  same  solution,  after  the  zinc 
precipitation  gave  a  bad  one,  and  after  a  second  pre- 
cipitation, a  worse  one.  By  way  of  following  up 
this  suggestion,  three  extraction  tests  were  made 
under  similar  conditions  on  a  sample  assaying  about 
.30  ozs.  of  silver  per  ton.  A  was  treated  with  pre- 
cipitated stock  solution,  with  the  analysis  shown  in 
Table  1. 

B  was  treated  witli  new  solution  and  C  with  stock 
solution  as  in  Table  1,  but  after  most  of  the  zinc  had 
been  precipitated  by  sodium  sulphide.  The  ore  was 
ground  to  pass  a  •200-inesh  screen,  and  48  hr.  agita- 
tion was  given  with  a  solution  of  t)'2%  free  cyanide. 

The  residues  assayeil.  A,  6'.")5  oz.  Ag.  ;  7J,'2S1  oz. 
Ag.  ;  and  C,  S'/Ooz.  Ag.  This  result  pointed  to  the 
zinc  as  being  the  offender,  and  following  this  indica- 
tion, two  tests  were  made  on  anotlier  sample  of  ore, 
one  being  treated  with  a  plain  freshly  made  cyanide 
solution,  and  the  other  with  a  sohition  (also  freshly 
made),  to  which  0-1%  of  zinc  had  been  added.  The 
residues  after  4S  hr.  were  :  ]>,  4-2S  oz.,  and  E,  819 
oz.  per  ton. 

T.\Ri,K  1. — .Xnalysis  of  Solution  used  in  Test. 

KCN  (free)  ...     '     0-()9  per  cent. 

Alkali  (protective)  in  terms  of  NaOH  O'lS    ,,      ,, 

Ag,  per  ton  of  sohition  O'SO  oz. 

Zn 0113  percent. 

KCNS       0-069    „      ,, 

Sb 0-0025,,       ,, 

Cu 0-021     ,,       ,, 

As  O021    ,,      ,, 

Fe 00(.)7    ,,      ,, 

It  was  not  at  all  apparent  why  the  zinc  should  act 
in  this  way,  because  as  a  rale  I  have  found  that  the 
presence  of  zinc  in  solution  has  no  appreciable  eflfect 
on  extraction.  On  looking  tliroiigli  the  list  of  sub- 
stances in  tlie  foregoing  analysis,  the  antinionj-  and 
arsenic  suggested  themselves  as  being  the  most 
unusual,  and  since  the  amount  of  the  latter  was  10 
times  that  oi  the  forinei-,  the  arsenic  was  selected  as 
being  a  possible  conspirator. 

Arsenic  Also  rr  Hofitilc  Influence. — Another  series 
of  experiments  was  thereupon  made  in  which  /•'  was 
treated  with  new  solutions  :  G  with  new  solution  to 
which  0-021%  of  arsenic  was  added;  // with  new 
solution  to  which  01%  zinc  was  added,  and  /with 
new  solution  to  which  0-021%  arsenic  an  d  0-1°,  zinc 
were  added.  I'pon  assaying  the  residues  ran: 
7-;  3-22  oz.  Ag.  :  (;,  4  90  oz.  ;  H,  4-78  oz.,  and  on 
/,  y-O.")  silver  per  ton. 

All  these  results  seemed  to  point  to  the  fact  that 
the  degenerati(m  of  llie  working  solutions  was  due  to 
the  use  of  zinc  as  a  precipitant  in  the  ju-esence  of 
arsenic,  and  accordingly  some  other  method  of  pre- 
cipitation was  .sought.  There  was  a  possible  choice 
of  at  least  tlirec  oilier  methods  :  electroly.sis,  sodium 
sulphide  and  aluminium. 

As  I  have  had  huig  experience  with  electrolytic 
precipitation  of  cyanide  solutions,  and  am  well  aware 
of  its  weak  points,  it  was  considered  to  be  a  remedy 
of  last  resort,  though  a  possit)le  one.  Sodium 
sulphide  would  be  a  very  suitable  luecipitant  for 
silver  solutions,  except  for  two  drawbacks.  The  first 
is  that  complete  precipit.-ition  is  not  obtained  without 
using  an  excess  of  the  reagent,  v.hicli  would  then 
have  to  be  removeil  by  a  lead  compound,  the  alterna- 
tive being  a  tailing  solution  too  high  in  silver  to  form 


an  effective  residue  wash.  The  second  drawback  is 
the  recovery  of  the  silver  as  a  sulphide  instead  of  in 
the  metallic  state.  Attention  was  therefore  turned 
to  aluminium. 

Ali(mininm  Precipitation.  Suggested  bi/  Moldcn- 
hftucr.  —As  far  back  as  1893,  Carl  Moldenhauer 
patented  the  use  of  aluminium  as  a  precipitant  for 
gold  and  silver  from  cyanide  solutions.  He  says  in 
his  specilication  :  '  Zinc  has  heretofore  been  eni- 
jiloyed  in  practice  by  preference  in  precipitating  gold 
from  the  cyanide  solutions  obtained  by  leaching 
auriferous  ores.  The  employment  of  zinc  for  this 
purpose  is  found,  however,  to  be  attended  with 
serious  ilisadvantages.  Now,  I  have  discovered  that 
ahiminiiim  can  be  employed  for  this  purpose  in  place 
of  zinc  witliout  the  disadvantages  attending  the  use 
of  the  latter.  While  zinc  forms  a  combination  with 
the  bound  or  free  compound  of  cyanogen  and  alkali 
contained  in  the  cyanide  solution,  aluminium  se|iar- 
ates  the  gold  very  unickly  from  the  cyanogen 
solution  without  entering  into  combination  with  the 
cyanogen,  but  simply  reacting  with  the  caustic 
alkali  which  is  present  at  the  same  time.  By  the 
action  of  aluniiniuin,  the  cyanide  of  pota.ssium 
employed  for  leaching  the  gold  out  of  its  ore  is 
regenerated,  which  is  not  the  case  when  zinc  is 
employed.  But  the  zinc  does  not  confine  itself  to 
entering  into  combination  with  tlie  cyanogen  of  the 
cyanogen  coni)iounds  of  the  gold,  but  also  acts  upon 
the  free  cyanide  of  potassium  contained  in  the  .solu- 
tion, so  that  a  great  part  of  the  latter  is  consumed, 
but  this  is  not  the  case  when  aluminium  is  employed. 
These  results  are  of  the  greatest  iniportance  when 
the  solutionseparated  from  the  gold  is  to  be  employed 
in  siib3ei[nent  gold-extracting  operations,  as  the 
whole  of  the  cyanogen  in  the  regenerated  and  liber- 
ated cyanide  of  potassium  is  enaliled  to  renew  its 
action,  but  the  lyes  resulting  from  the  employment 
of  zinc  cannot  be  employed  with  the  same  advantage 
in  subsequent  operations  for  the  extraction  of  the 
gold.  Numerous  attempts  have  been  made  to 
regenerate  the  zinc,  but  are  found  to  be  inconvenient 
and  costly.  It  is  consec|nently  evident  that  an 
important  saving  in  cyanide  of  potassium  is  obtained 
by  the  employment  of  aluminium.' 

Aiiiininnini  Forms  No  C'/anogen  Comjioinid. — The 
inventor  does  not  apjiear  to  have  developed  the  idea 
on  a  ])ractical  scale,  hut  it  is  woithy  of  more  atten- 
tion than  it  has  received,  hecau.se,  as  he  points  out, 
owing  to  the  fact  that  aluminium  does  not  form  any 
com[iound  with  cyanogen,  not  only  is  the  whole  of 
the  cyanide  recovered  which  was  comliined  with  the 
precious  metals,  but  also  the  additional  loss  of 
cyanide  by  dire(-t  combination  with  zinc  is  avoided. 
In  the  case  of  solutions  strong  in  cyanide,  the  latter 
loss  may  be  considerable. 

Some  may  dispute  the  ground  I  take  when  I  count 
as  lost  the  cyanide  that  remains  combined  with  zinc, 
because  it  is  often  stated  that  the  double  cyanide  of 
zinc  and  potassium  is  almost  as  efficient  for  dissolving 
purposes  as  the  simple  cyanide.  My  experience  is, 
however  (at  any  rate  in  the  case  of  silver  ores),  that 
the  reailing  obtained  by  the  use  of  KI  indicator  with 
exee.ss  of  canstic,  is  worthless  as  a  measure  of  the 
dissolving  jiower  of  a  cyanide  .solution,  the  efficiency 
being  for  jjractical  purposes  proportional  to  the 
'  free  '  cyanide  reading  obtained  by  stopping  at  the 
first  faint  opalescence  without  the  use  of  KI 
indicator. 

Canst  ic  Al/:al  i  Xcccs-sarij. — The  fact  thatahiminium 
does  not  replace  the  precious  metals  in  the  cyanogen 
compound,    renders    necessary    the    presence  of    a 
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caustic   alkali,     the     reaction    probably    oecunin" 
theoretically  thus  : 

6  Xa AiiCy.,  +  6  NaOH  +  Al  =  6  Ag  +  12  NaCv 
+  2  Al(OH),., 
the  aluminium  hydroxide  at  once  dissolvinf;  in  the 
excess  of  caustic  to  form  sodium  aluminate. 

2  Al(0H)..-2  NaOH  =  Na,,Al,Oj  +  -t  H,,0- 
If  this  explanation  be  the  correct  one,  it  should  be 
possible  to  make  one  part  of  alnmininm  precipitate 
12  times  its  \vei<;ht  of  silver,  hut  in  practice  I  have 
so  far  not  been  able  to  reach  this  proportion.  Per- 
haps in  the  case  of  low-f;rade  solution,  when  alkali 
ami  aluminium  are  both  present  in  excess,  a.s  must 
usually  hap|ien  in  practice,  the  following  may  more 
nearl}'  represent  what  actually  goes  on  : 

2  XaAgCy.,  +  4  XaOH+2'Al  =  4  XaCy  +  2Ac; 
+  Na,,Al„04  +  4  H. 
In  this  case  one  part  of  aluminium  would  precipitate 
four  times  its  weight  of  silver,  and  this  Kijure 
approaches  more  closely  the  actual  ]iro|iorti(>!i  I  have 
founil  in  practice,  which  is  nlinnt  three  of  silver  to 
one  of  aluminium.  For  zinc  precipitation  Clennell 
gives  the  following  e((untion  : 

Xa AgCy.,  +  2  XaCy  +  Zn  +  H..O  =  Xa.,ZnCy ,  -f  Ag 
^  H  -  XaOH  :  "  ■ 
and  according  to  this  one  part  of  zinc  will  precipitate 
only  1 '7  times  its  weight  of  silver.  This  zinc  reac- 
tion  is  also  worthy  of  comparison  with  that  of 
aluminium  from  the  fact  that  two  molecules  of  free 
cyanide  appear  to  he  used  up  in  addition  to  the  two 
molecules  of  cyanogen  in  combination  with  the 
silver. 

The  consumption  of  cyanide  by  direct  combination 
with  the  zinc  is  illustrated  by  Clennell  as  follows  ■ 

Zn  T  4  KCy  +  2  H.X)  =  K.,ZiiCy,,  +  2  KOH  +  H.„ 
The  indications  then  would  go  to  show  that  c|uite 
apart  from  any  detrimental  actinti  that  zinc  may 
have  upon  extraction  of  the  precious  metal  from  its 
ore,  the  substitution  nf  aluminium  should  be,  on  its 
own  merits,  a  valuable  improvement,  and  I  shall  try 
to  show  later  on  that  this  proposition  is  borne  ont  in 
practice. 

Ahnniniuin  Siirccssfidhi  Used  nf  Delorrj,  ilnfarin. — 
Althongh  it  is  20  years  since  Moldenhauer  so  ably 
explained  the  advantages  of  aluminum  over  zinc,  the 
commercial  application  of  the  jiroeess  is  almost  un- 
known. In  1893,  H.  Forlies  .lulian  experimented 
\vith  it  (cf.  Julian  and  Smart,  '  Cyaniding  Gold  and 
Silver  Ores "),  but  does  not  seem  to  have  met  with 
any  practical  success.  He  first  used  vertical  aluminium 
plates  set  'I  in.  apart  in  a  standard  precipitating  box, 
but,  owing  probably  to  lack  of  surface,  the  result 
w.as  unsatisfactory.  .Afterwards  he  used  shavings, 
which  showed  a  great  improvement,  but  in  time  the 
metallic  surfaces  became  coated  with  alumina, 
which  impeded  precipitation  to  a  prohibitive  extent. 
He  was  unable  to  overcome  the  difficulty,  and  hnally 
abandoned  the  attempt  to  make  use  of  the  process. 

The  lirst  instance  I  have  been  able  to  Had  of  its 
successful  cornmercial  application,  was  at  theDeloro 
smeltery,  Ontario,  where  it  was  introduced  by  Prof. 
Kirkpatrick  for  dealing  with  a  rich  cyanide  liquor 
resulting  from  the  treatment  of  some  special 
products.  Warned,  probably  by  Julian's  failure, 
and  having  before  his  minil  the  wide  use  of  zinc  dust, 
he  conceived  the  idea  of  ap|>lying  the  aluminium  in 
the  form  of  a  powder,  by  whicii  means  he  overcame 
the  obstacles  encountered  by  Julian,  and  made  the 
process  a  perfect  success. 

In  1910,  Kirkpatrick  took  out  a  patent  for  a  special 
vat  designed  to  etiect  a  i)roper  mixture  of  the  dust 
with  the  solution  The  ditticulty  in  the  use  of 
aluminium  dust  is  to  get  it  to  sink,  because  it  is  not 


easily  wetted,  and  even  when  wet,  tends  to  rise  to 
the  surface  of  liipiid  through  the  buoyancy  imparted 
by  minute  hydrogen  bubbles,  unless  a  violent  agita- 
tion is  maintaineil.  Kirkpatrick  overcame  this 
trouble  by  using  a  vat  having  a  vertical  shaft  at  its 
centre,  carrying  one  or  more  screw  )iiopclh'rs,  which, 
when  revolved  hy  a  suitable  powerconiiecliun,  furms 
a  vortex  in  the  centre  of  the  solution  lo  ho  precijii- 
tated. 

A  sufficient  quantity  of  the  dust  is  then  added, 
and  as  it  spreads  out  on  the  surface,  the  vortex 
sucks  it  down  to  the  bottom,  whence  it  passes  out- 
ward towards  the  periphery  and  up  ag.iin  to  the 
surface,  again  to  be  sucked  down  at  the  centre. 
This  motion  is  nuiintained  until  jirecipitation  is 
complete,  wiien  the  whole  chaige  is  pumped  to  a 
filter  press  for  the  separation  of  the  precious  metal. 
The  .same  process  has  been  in  use  at  the  O'Brien 
mill  in  Cobalt  for  three  years  or  more  in  precipi- 
tating the  working  solutions  in  the  cyanide  plant 
and  has  ajiparently  given  entire  satisfaction. 

llnle  iif  Pirriiiitiilirm  Dej^e.nds  'in  I  iiilcnre  of 
Afli/a/ion.—Ri'tine  finally  adoptingahimininni  as  the 
precipitant  tor  the  mill,  a  series  of  lalioratory  tests 
were  made,  which  showed  that  not  only  was  the 
combined  cyanide  liberated,  as  indicated  hy  titra- 
tion, but  also  that  no  deterioration  of  the  solvent 
power  of  the  solution  was  apparent  after  using  and 
precipitating  a  number  of  times. 

The  at)ove  mentioned  tests  showed,  among  other 
things,   that    the   rapidity- of  precipitation  deiiended 
to  a  large  extent  on   the  violence  of  the  agitation 
used  for  mixing  and  that  whereas  a  charge  shaken 
U]i  briskly  in  a  bottle  would  have  its  reaction  com- 
pleted in  about  two  minutes,  a  large  charge  stirred 
up  in  a  tub  with  a  stick  neede<l  from  10  to   1.5   min., 
other  conditions  lieing  equal.     It,  therefore,  seemed 
that  it  should  he  possible  to  get  away  from  the  inter- 
mittent  system    represented     hy    tlie    Kirkpatrick 
method  and  work  more  on  the  lines  of  the  continuous 
zinc-dust  jjrecipitation.    The  ajipliances  for  the  latter 
process,  making  use  of  the   Merrill   machinery,  had 
already    been   installed,   including  clarifying"  press, 
dust  feeder,   emulsifier  and   two  triangular  presses. 
It  was  evident,  however,  before  makin.;;  a  start   that 
more  time  for  contact  would  be  required   than  had 
Ijeen  provided  for  the  zinc-dust  by  the  2iill  ft   of  pipe 
line  between  the  enuilsifier  and   the   press.     It  was 
also  evident   that  it   would  be  difficult  to  feed  the 
aluminium  dust,  even  as  an  emulsion,  into  a  stand- 
pipe  connected  with  the  pump  suction,  because,  as 
already  explained,  the  dust  is  difficult  to  wet,  and 
even   after  it  has  been  wetted,  it  will  soon  tend  to 
rise  to  the  surface  and  float  as  a  thick  scum  unless  a 
brisk  agitation  is  maintained.     If  it  were  fed  into  a 
stand-pipe   it    would    collect   on    the  surface  of  the 
liquor  and   gradually   fill  the  pipe  instead  of  being 
drawn  down   into  the  current   flowing  to  the  pump. 
Therefore,    the   following   moilifii'ation  of  zinc-dust 
practice  was  adopted  and  found  to  answer  admirably. 
Modified  Zinc-Dust  A/i/i(i)-a1  IIS  I  '.srd  foi-Aliiuiiniiun. 
— Referring   to  the  accompanying  illustration.    1   is 
the  pregnant  solution  storage  vat,  from   which  the 
solution  passes  to  a  triplex  pump  and  thence  to  the 
clarifying  preos  4.     The   vat  .5  is  now  superfluous, 
having  been  installed  as  a  storaire  for  the  ziiu'  dust 
process,    but    the   clarified   solution   falls  into  it  as 
previously  arranged,    flowing  out  again  at  once  by 
the    launder  (i   into    vat  l.S.     The   feeder   7   for   the 
aluminium  dust,   which  discharges  directly  into  the 
stream  of  solution,  flowing  in   the   hmnder  (i.      The 
emulsilier  supplied  for  zinc  dust  has  been  eliminated 
as  not  serving  any  useful  purpose   in   the   present; 
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]ir(ice*s.  Tlie  lnumlei  is  htteJ  with  a  cover  and  has 
a  (lap  of  canvas  hanging  iiver  the  ilischaige  opening 
to  avoid  hiss  in  dusting.  Vats  13  and  14  are  about 
t)  ft.  deep  by  .')  feet  in  dianietei,  and  have  a  central 
revolving  shaft  to  \vhi<-li  aie  hoUeil  vertical  planUs 
extending  froiii  the  hottoni  to  tiie  surface  of  the 
liijuor  contained  therein.  These  comparatively 
narrow  vertical  strips  when  revolved  at  about  CO 
r.p.ni.,  form  an  ellioient  agitator  for  mixing  the 
emulsion  and  render  unnecessary  the  propelleis  with 
their  vortex  ellcct  described  by  KirkpatricU. 

It  will  be  noticed  that  vat  13  is  always  full  and 
that  the  emulsion  ha.5  to  pass  down  to  the  bottom 
and  up  the  6  in.  connecting  pipe  in  order  to  reach 
•vat   14  and   to  avoid  any  tendency  for  heavj' silver 


Arrangement  for  Aluminium  I'recipilation.  using 
the  appara'jus  designed  for  /Cine-Dust  Precipi- 
tation  with   modilications. 

•precipitate  to  accumulate  in  the  bottom  of  vat  13, 
the  revolving  shaft  has  a  pair  of  long  arms  or  paddles 
-about  3  in.  wide,  bolted  on  just  above  the  bottom  to 
keep  such  heavy  particles  in  suspension,  until  they 
can  be  sucked  by  the  current  np  the  vertical  pipe 
into  the  next  vat  14.  This  latter  vat  may  be  con- 
sidered chielly  as  a  pump  feeder,  from  which  the 
emulsion  passes  to  the  tri])lex  pump  18,  and  thence 
to  the  ]iiecipitate  press. 

Coiistniil  Li  eel  AutomaticaUii  Mn'mtained. — In 
order  to  maintain  a  constant  level  in  vat  14  and 
avoid  overflows  on  the  one  han<l  and  the  entrance  of 
.'lir  into  the  pump  suction  on  the  other,  a  system  of 
automatic  control  valves  operated  by  a  Hoat,  is  used. 
It  will  be  seen  on  examining  the  sketch,  that  each 
pump  is  provideil  with  a  byjjass,  21  and  '24,  and  both 
these  are  operated  by  a  single  Hoat  shown  at  23  in 
the  drawing.  The  valve  25,  which  is  usually  more 
or  less  open,  is  operated  by  a  long  lever  which  is 
hinged  in  such  a  way  that  it  can  be  bent  upwards 
from  the  hinge  point,  but  not  downwards,  and  i.s 
normally  held  in  a  straight  line  by  the  weight  26. 
The  vertical  rod  passes  freely  through  a  slot  in  the 
lever  and  carries  a  tappet  iti  such  a  position  as  to 
engage  the  level  at  a  certain  lieight.  When  it  is 
desired  to  increase  the  How  to  the  precipitate  press, 
the  Hoa:  will  rise  in  the  \at  until  the  tappet  engages 
the  lever,  thus  gradually  closing  the  bypass  valve  25 
and  throwing  more  work  on  to  the  pump.  The  How 
may  thus  be  incieased  until  valve  25  is  comjdetely 
closed,  this  point  representing  the  full  capacity  of 
the  pump  IS.  If  then  the  Mow  into  the  tank  be 
further  increased,  the  Moat  will  continue  to  rise  and 
the  lever  will  Hex  at  the  hinge,  thus  causing  the 
upper  tappet  to  engage  the  lever  on  valve  22,  and  by 
■opening  the  same  allow  the  surplus  solution  to  Mow 


back  to  tank  1,  whence  it  came.  With  this  device, 
it  is  perfectly  simple  to  get  any  desired  How  of  solu- 
tion up  to  the  full  capicity  of  pun'p  IS,  maintaining 
practically  the  same  level  in  the  pump-supply  tank. 
'I'he  total  time  consumed  between  the  point  where 
the  precipitant  is  added  ami  the  point  wheie  the 
emulsion  enters  the  press  is  from  10  to  15  min.  on 
the  average,  and  precipitation  is  normally  completed 
in  this  peiiod. 

Aliiiniuiiun-Dust  Feed  Regulated  In/Suliitioii  Teat. — 
The  feed  of  dust  is  regulated  from  time  to  time  by 
taking  a  sample  of  the  eHluent  from  the  press  and 
.•iddiiig  a  little  strong  sodium  sulphide  .solution  to  it. 
If  the  faintest  coloration  appears  (due  to  the  foinia- 
tion  of  silver  sulphide),  the  feed  is  increased  little  by 
little  until  the  test  indicates  complete  precipitation. 
The  eHluent  is  tested  in  this  way  every  hour  or  so 
anil  a  line  adjustment  of  the  feed  is  thus  obtained. 

It  has  already  been  stated  that  caustic  alkali  is 
necessary  for  this  reaction,  and  therefore  caustic 
soda  is  added  to  the  ;:nlp  before  cyanide  treatment  in 
suHicient  i|uantities  to  luing  the  solution  up  to  from 
2  to  3  lb.  NaOH  per  ton.  In  connection  with  the 
alkalinity  of  solutions,  there  is  an  imjiortant  point  to 
be  noted.  Lime  must  be  reduced  to  the  smallest 
ipiaMtity  necessary  for  slime  settlement,  becau.se  it 
tends  to  form  with  the  dissolved  aluminium  an  in- 
soluble calcium  alnminate,  which  collects  in  the 
precipitate  press,  giving  a  low-grade  product  an<l 
one  almost  impossible  to  melt  by  the  usual  methoils. 
It  is,  theiefoie,  necessary,  when  cuntemplating  the 
introduction  of  this  process,  to  ascertain  whether 
the  slime  will  settle  readily  in  a  solution  high  in 
soda  and  low  in  lime  an<l  also  whether  the  use  of 
soda  interferes  in  any  way  with  the  eHiciency  of 
the  solution  for  extraction.  I  may  say  that  neither 
of  these  points  has  so  far  given  any  trouble  at  the 
Nipissing  uiill. 

PreeApUitlion  liesuUsGijod. — At  the  time  of  writing, 
this  process  has  been  in  use  about  four  months,  so 
the  data  available  should  be  fairly  reliable.  The 
figures  for  the  lirst  three  months  of  1913  are  here 
given  just  as  they  stand  in  the  oHicial  records  and 
include  the  '  bad  days  '  as  well  as  the  good  ones. 

Taio.k  2.  — Precipitation  Results. 

Head  Assay,    Tail  .\ssay.    Precipitation 
Mualli.  uz.  oz. 

Jan.  S-23  023  tiT  2 

Feb S-56  0  21  !)7  5 

Mar 850  015  U8-2 

These  ligures  do  not  represent  the  full  ettieiency  of 
which  this  process  is  capable,  because  a  few  bad 
assays  due  to  mistakes  and  oversights,  which  are 
unavoidable  in  starting  a  new  mill,  have  spoiled  the 
average.s.  Usually  the  daily  a.ssay  stands  at  about 
0'05  oz.  silver  in  ihe  tails,  and>  with  ordinary  care 
there  is  no  reason  why  it  should  ever  run  over  that 
ligure. 

Tahle  3. — Consumption  of  Aluminium. 

Abimiiiiiini 
silver  Used    pet-    nz. 

.Mniuiniinii  Preeipitateil  nf  .silver. 

Month.  I.ti.  iiz.  111. 

Jan.  ...     202(5  1412.37  002 

Feb.         ...     2742  143141  0019 

Mar.         ...     3014  14-2()04  0-021 

For  comparing  these  ligures  with  those  for  zinc 
dust,  it  is  not  easy  to  obtain  re[>resentative  data  on 
the  latter  owing  to  the  custom  of  publishing  such 
figures  in  tei-ms  per  ton  of  ore  instead  of  per  line  oz. 
of  precious  metal.  I  have,  however,  come  across  the 
following  table  in  the  Journal  of  the  Chemical, 
Metallurgical,  ami  Mining  Society  of  South  Africa 
for  December,  1000,  which  may  be  of  some  assistance. 


Sept.  1913 


Notices  and  Abstracts:  Metalhirffy. 


lev 


Taklk  4. — Consumptiim  of  Zinc  Dust 
per  oz.  Bullion. 
t»z.  Lb.  Zinc  Dust 

Au-f-Ag  Consumetl  per  oz. 

per  t«<n       Ratio  An  — .\ii  Remarks. 

Solu'ion    .\u4-Ag      Precipitated 
0<r2         2:2  6-60     Homestake  lowsnlntion 

01.5    2  :  '2  :  1  091     Homestake  weaksolulion 

0  47  1  :  4  0-59     Cerro  Piieto 

0-49  1  ;  4  0-57     Cerro  Prieto 

0  7il  1:4  042     Cerro  Prieto 

1  S4  1  :  19  019     Montana,  \V.  J.  Sliarwood 
3  29          1  :  99  0-16     An  American  mill 

It  is  impossible  to  say  what  the  zinc-dust  con- 
.sumption  would  have  been  at  the  Nipissing  low- 
grade  null,  because  it  was  never  tried  there,  alum- 
inium having  been  used  from  the  start.  Table  4 
shows,  however,  that  the  figure  varies  enormously 
with  varying  conditions  and  that,  as  far  as  the  series 
is  carried,  tlie  higher  the  metal  content  of  the  solu- 
tion, the  less  the  zinc  dust  con.stimption  per  ounce,  so 
presumably  the  consuni])tion  on  Xipissing  solution 
would  have  been  lower  than  tlie  lowest  in  the  series. 
On  the  other  hand,  the  strength  of  cyanide  in  the 
solution,  02;,  would  tend  towards  a  high  zinc  con 
sumption  by  direct  combination.  All  things  con- 
siilered,  a  consumption  of  about  01  lb.  zinc  per  oz.  of 
silver  would  probably  not  be  far  out  as  an  estimate 
for  comparison  with  the  actual  aluminium  con- 
sumption shown. 

T.VBLE  5. — Regeneration  of  Cyanide,  Average 
of  Daily  Titrations. 

Gain  after  Precipitation 
Titi-ation 
.Month.  ;.  KCN 

Heart  Tail      Per  cent.     Lb.  KCN'  pei-  ton 

of  sohition 
J.ui.      ..       0  196  0-22S      00i,2  0t)4 

Feb.     ..      OlSl  0-215      0034  068 

Mar.    ...      0179  0  215      0036  0-72 

The  regeneration  shown  above  appro-ximales 
clo.sely  the  actual  amount  of  cyanide  combined  with 
silver  in  a  solution  assaying  86  oz.  per  ton.  It  must 
not  be  forgotten,  moreover,  that  the  cyanide  shown 
to  be  aetuallj-  recovered  does  not  represent  the  total 
saving  effected,  because  as  already  pointed  out, 
there  is  in  the  case  of  zinc  precipitation  a  loss  of 
cyanide  by  direct  reaction  with  the  zinc. 

Before  we  appreciated  the  deleferious  effect  on  this 
process  of  lime  in  the  working  solutions,  the  precipi- 
tate presses  contained  a  good  deal  more  calcium 
ainminate  than  silver,  the  latter  being  sometimes  as 
low  as  10^„.  .\t  present  the  precipitate  assays  under 
normal  working  conditions,  between  25,000  and 
27,0111)  oz.  per  ton,  or  from  85%  to  92%  silver.  This 
product  may  be  melted  in  crucibles  without  any  flux, 
yielding  bullion  about  990  fine.  At  the  Nipissing  it 
is  biiiiuetted  with  a  little  soilaand  bora.\  ami  melted 
direct  in  tbeoil-lired  reverberatory,  already  described 
in  the  JOURNAL,  producing  bullion  over  997  fine. 

Vltiiitatc  C'o.it  of  Ahiiiiiiimm  Less  fhrin  ZincDiist 
Mrtliod. — The  present  price  of  aluminium  dust  laid 
down  at  the  Nipissing,  including  freight  and  duty 
(15%  (id  valorem)  is  from  35  to  39e.  per  lb.,  and  of 
zinc  dust  7c.  per  lb.  Taking  the  consumption  of  the 
two  reagents  at  the  figures  already  given,  0-02  lbs, 
per  oz.  of  silver  for  the  first,  and  01  lb.  for  the 
second,  the  ore  yielding  20  oz.  of  silver  per  ton  would 
show  as  in  table  6. 

Talle  6.-  Comparative  Cost  of  Zinc  and  Aluminium 

Methods. 

Aluminium  Dust.  Zinc  Dust. 

0-4  lb.  Aluminium  at  38c.  S0152    2  lb.  at  7c.  §0-14 

Caustic  soda,  1  5  lb.  at  2Jc.     0  033 

Per  ton §0185        Per  ton     §0-14 


In  the  figure  for  caustic  soda,  05  lb.  has  been 
alloweil  for  chemical  consumption  and  1  lb.  for 
nieciianical  loss. 

To  offset  the  extra  charge  of  ilc.  per  ton  of  ore, 
there  would  be  a  direct  recovery  of  1  6  lb.  of  cyanide, 
at  15c.  or  .SO-24  per  ton  ;  a  further  saving  in  cyanide, 
varying  in  amount  witii  varying  conditions,'due  to 
the  absence  of  any  action  between  the  precipitant 
and  the  cyanide,  a  saving  in  the  cost  of  melting  and 
reliiung  and  in  some  ca.ses  in  marketing  the  bullion. 
In  the  case  of  ores,  which  on  a  commercial  scale  fail 
to  yield  the  extraction  predicted  by  labaratory  work 
on  account  of  fouling  of  working  solutions,  a  gain  in 
extraction  is  obtained  which  may  often  amount  to 
7°-,  and  which  in  the  case  of  the  ^<iplssing  ores  was 
as  high  as  14%. 

Aluminium  Gramclations  Suggested  to  Itcplacc 
Dust. — As  an  alternative  to  the  use  of  the  dust, 
Charles  Butters,  consulting  metallurgist  for  the 
Nipi.ssing  Mining  Co.,  has  suggested  the  u.se  of 
aluminium  granulations  placed  in  a  revolving  tube 
mill  through  which  the  solutions  to  be  precipitated 
is  continuously  passed,  the  attrition  produced 
thereby  serving  to  scour  the  metal  surfaces  and  thus 
obviate  the  principal  obstacle  encountered  by  .lulian 
in  his  experiments.  Tests  are  now  being  maiie  of 
this  method,  the  chief  advantage  of  wliich,  if  it 
should  be  a  success,  would  lie  in  the  reduced  cost  of 
precipitant,  the  price  of  granulations  being  only 
about  24c.  per  lb.  as  against  35c,  to  40c.  per  lb.  for 
dust. 

In  conclusion,  I  wish  to  acknowledge  the  valuable 
assistance  of  J.  J.  Denny,  resident  metallurgical 
chemist,  in  carrying  out  the  various  experiments  and 
the  facilities  afforded  by  James  Johnston,  construct- 
ing engineer,  for  putting  into  practice  the  ideas 
conceived  :  also,  to  express  my  appreciation  of  the 
action  of  R.  B.  Watson,  general  manager,  in  per- 
mitting me  to  publish  the  ottieial  data  included  in 
this  article.'"— E.  M.  Hamilton,  T/ie  Etiffineering 
and  Mining  Journal,  May  10,  1913,  p.  935.    (H.A.  W.) 

MIXING. 

Thk  Formation  of  Metalliferous  Deposits. 
— "M.  De  Launay,  in  a  lecture  delivered  to  the 
Sociiite  de  I'lndustrie  Minerale,  discusses  the  gene- 
sis of  mineral  deposits.  The  following  extracts 
have  been  made  from  the  bulletin  of  the  societ}'. 
Modern  works,  many  of  which  have  been  written 
by  Norwegians  and  Americans,  accentuate  the 
relation  between  metallic  ores  and  eruptive  rocks. 
This  inter-independence  has  led  to  the  classifica- 
tion of  metalliferous  deposits  into  several  groups. 
If  the  fundamental  hypothesis  of  relation  between 
ores  and  eruptives  from  their  origin  be  accepted, 
we  are  induced  to  establish  a  corresponding  con- 
nection between  the  nature  of  the  deposits  and  the 
depth  at  which  they  are  formed. 

Let  us  consider  an  eruptive  rock  that  is  in  course 
of  crystallisation  under  cover  of  sedimentary 
strata.  If  the  magma  contains  minerals  they  will 
manifest  a  tendency  to  ascend  in  the  guise  of 
metallic  exhalations.  Analyses  prove  that  erup- 
tive rocks  possess  traces  of  many  metals,  and  that 
in  the  case  of  iron  thej'  include  as  much  as  7%  or 
8%.  These  metals  first  form  an  unimportant 
aggregation  of  small  disseminated  grains  that 
have  received  the  name  of  'inclusion  deposits.' 
Some  metals  thus  distributed  have  been  found 
exploitable,  as,  for  exam|>le,  platinum,  iron,  chrome 
and  nickel,  and  even  the  diamond. 
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After  the  inclusions,  the  elements  group  them- 
selves more  densely  in  the  midst  of  the  eruptive 
loek  and  still  at  a  eonsiderahle  depth,  and  we 
have  '  deposits  of  metallic  segregation.'  These 
have  a  practical  importance,  siace  mineralised 
masses  of  over  150  ft.  tliick  occur.  They  are 
deposits  which  have  heen  formed  at  great  depths, 
and  can  only  be  encountered  in  very  primitive  rocks, 
-such  as  exist  in  Scandinavia  and  Canada,  where  they 
are  well  developed. 

Succeeding  these  niagniatic segregations,  ciinlined 
to  the  eruptives,  there  follows  a  different  i)rocess, 
that  of  the  deposition  of  metallic  exhalations  on 
the  e.xterior  of  eruptive  rocks.  This  is  commenced 
by  the  appearance  of  sulphide  ores  massed  at  the 
contact  of  the  eruptive  with  other  rocks.  They 
are  designated  as  'periphenil  sulpliide  segregations.' 
In  tlie  lUHss  of  erupti\es  there  are  found  only 
small  quantities  of  s.ilphides  liut  plenty  of  oxides, 
whilst  at  the  junction  rooks  sulphides  concentrate 
and  crj'stallise  abundantly.  Tliese  types  of  segre- 
gation, up  to  now  very  rare,  constitute  important 
deposits  of  copper,  nickel,  etc.,  which  are,  for 
-example,  successfully  exploited  in  Canada. 

Still  at  a  considerable  ilepth,  deposits  have  been 
juoduced  that  appear  in  the  forui  of  lenticular 
bodies  with  transverse  veins.  This  tj'pe,  termed 
'diffused  impregnations,'  is  of  great  consequence. 
There  are  certain  regions  with  veins  enclosing 
sometimes  copper  and  often  gold;  they  are  trouble- 
some to  work,  since  they  are  very  irregular  and 
prone  to  peter  out  suddenly.  Notwithstanding,  they 
are  consideialjly  exploited  on  account  of  concentra- 
tions, due  to  earth  movements,  and  give  rise  to 
alluvial  deposits  through  disintegration. 

We  now  reach  the  true  fissure  type  of  mineral 
deposition,  at  Hrst  those  wliich  are  directly  con- 
nected with  eruptives  crystallised  at  great  depth, 
then  Mith  more  superKcial  deposits  as.sociated  with 
microgranites,  and,  lastly,  microlithic.  With 
granites  exhibiting  white  mica,  tin  and  its  group 
is  developed,  sometimes  accompanied  by  copper  ; 
then  follows  copper  associated  with  lead  and  zinc, 
and,  still  higher,  mercury — all  in  the  true  fissure 
group. 

At  surface  little  ore  is  formed  directly  from  the 
-rocks  :  these  are  only  the  results  of  mineral  concen- 
tration derived  from  tlie  denudation  of  previously 
existing  deposits.  The  predominating  proportion  of 
mineials  appear  to  have  been  crystallised  at 
immense  depths  under  varying  conditions  of  beat, 
pressure,  etc.  We  are  now  enabled  to  a))preliend 
that  each  type  of  deposit  corresponds  toa  determined 
and  limited  zone  in  the  earth's  crust  below  which  its 
occurrence  is  improbable,  and  this  tends  to  explain 
the  wedging  out  of  any  metalliferous  type  when  ex- 
ploitation has  been  commenced  too  near  its  confines 
in  ilepth. 

We  have  just  remarked  that  the  occurrence  of 
mineral  deposits  may  be  classed  as  inclusions,  segre- 
gations, peripheral  segregations,  impregnations,  and 
veins  of  fracture.  A  (|uestion  arises,  have  these 
different  deposits  remained  from  the  time  they  were 
deposited  in  the  same  state  as  we  now  find  tbem, 
and  are  tliey  produced  in  any  region  where  similar 
comlitions  prevail  ?  It  is  to  be  observed  that  deposits 
are  not  the  same  in  all  regions  ;  and  if  a  miner,  for 
example,  were  transported  from  the  basin  of  the 
Mediterranean  to  Nonvay,  he  would  fail  to  recognise 
the  types  to  which  he  had  been  accustomed,  and  if 
he  endeavoured  to  apply  brusnuely  the  eui|)irical 
results  of  his  previous  experience  to  these  new  types, 
he  would  have  every  chance  of  going  wrong.     Each 


region  possesses,  then,  its  own  peculiar  aspect, 
generally  very  different  from  others,  and  this  is 
especially  the  case  in  passing  from  the  north  to  the 
south  of  Europe.  On  the  other  hand,  some  parts 
remote  froui  each  other  display  certain  analogies. 
Thus  the  same  types  olitain  in  the  central  plateau, 
Bohemia,  or  Saxony,  and  the  geologists  of  Freiberg 
have  noticed  in  Asia,  especially  in  the  Altai,  de- 
po.sits  similar  to  those  in  their  own  district. 

We  can,  therefore,  arrange  deposits  in  metal- 
logenic  provinces  which  are  adjusted  to  the  age  of 
the  corresponding  tectonic  zones,  and  that  have 
successively  permanently  crystallised  under  llie  in- 
fluence of  regional  metamorphism,  which  have  since 
suflered  only  vertical  nmvements  and  have  usually 
remained  w  ithout  any  further  mineralising  action. 
In  Europe  there  can  be  distinguished  from  north  to 
south  a  Huronian  zone,  a  Caledonian  zone,  a  Her- 
cynian  zone,  and  a  zone  infiuenced  by  the  folding  of 
the  Alps  ;  their  equivalents  exist  also  in  other  con- 
tinents. In  the  Huronian  ami  Caledonian  of 
Scandinavia,  the  types  of  inclusions,  segregations 
and  impregnations  are  exceedingly  well  represented, 
and  their  equivalents  are  present  in  Canacia,  Brazil, 
India,  Siberia  and  Central  Africa.  In  the  Hercynian 
of  Central  Europe  has  been  developed  the  petro- 
graphic  type  of  porphyries  liarinonLsing  with  a 
semi-profundity  characterised  by  the  occurrence  of 
veins  containing  blende,  galena  and  pyrites.  More 
to  the  south  are  the  folded  Tertiary  formations, 
accentuated  by  numerous  volcanic  intrusions,  in 
which  are  found  auro-argentiferous  minerals  and  also 
mercury,  a  metal  that  is  able  to  deposit  itself  in  prox- 
imity to  the  surface.  If  we  examine  a  particular 
region,  outside  the  deepl.y-seated  igneous  masses,  we 
shall  tinil  metalliferous  aureoles  showing  an  analo- 
gous succession — first  tin,  followed  by  copper,  zinc 
and  lead,  and  finally  mercury.  It  shou  Id  be  observed 
that  for  each  of  tlie  types  we  are  led  to  class  the 
metals  by  groups  which  overlap  each  other,  the 
natural  sequence,  however,  ))ersisting.  It  must  not 
be  imagined  that  each  metal  occurs  as  an  isolated 
deposit,  but  as  forming  part  of  a  whole,  so  that  it 
would  be  a  blunder  to  have  a  concession  for  a  single 
mineral. 

We  now  pass  to  another  question.  As  deposits 
are  not  independent  of  their  position  in  space, 
neither  are  they  sj  in  their  (dace  in  time.  Since 
their  formation  metallifeious  deposits  have  under- 
gone modifications  and  have  not  been  able  to  remain 
in  the  state  in  which  they  were  crystallised  out  in 
remote  ages.  These  changes  have  been  determined 
by  their  ajquoximation  towards  the  surface,  ami  the 
effects  of  superficial  action  must  be  conceded  to  extend 
to  a  depth  of  several  hundred  yards.  Fissure  veins 
have  a  linut  both  in  depth  and  in  height,  and  if  we 
find  then\  cropiiing  out  at  surface  it  is  because 
denudation  has  removed  more  or  less  of  the  crust  and 
exposed  them  today.  This  exposure  has  induced 
reactions  in  the  upper  parts  of  lodes  which  have 
gradually  transposed  minerals  to  continually  deeper 
portions  of  the  veins. 

There  is  everywhere  a  point  beneath  the  surface 
where  water  is  reached,  ami  lielow  this  horizon 
aqueous  actions  and  movements  are  decelerated. 
The  nature  of  the  region  above  this  hydrostatic  level 
is  entirely  different,  and  throughout  this  space  the 
surface  waters,  charged  with  oxygen,  carbonic  acid, 
etc.,  percolate,  reacting  on  rocks  and  minerals,  and 
issuing  from  the  surface  as  springs.  It  is  interesting 
to  note  the  alterations  which  are  produceil  in  this 
upjier  portion,  and  to  a  certiiiu  distance  also  under 
the  hydrostatic  level,  by  the  incessant  circulation  of 
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supeilicial  waters.  The  present  was  preceded  by  a 
liiylier  surface,  tlie  vein  extendiii};  up  the  interspace, 
and  in  whii-h  certain  iires  were  |>laced  in  siihition  — 
for  example,  cupper ;  this  dissolved  copper  was 
partly  \\aslicd  away  by  the  rains,  but  a  portion  was 
also  precipitated  in  tlie  vein  at  some  distance 
beneath.  This  action  continued  to  the  gradual  en- 
richment of  the  lower  zone  by  cementation.  At  a 
varying;  dejitli  under  this  zone  tlie  unaltered  vein 
ltecome>,  more  or  less,  smhlerdy  poorer.  (_Jold  lotles 
are  att'ected  in  a  similar  manner,  the  lode  above  the 
unaltered  zone  assumin<;  an  abnormal  productive- 
ness, and  the  same  for  silver  lodes.  These  phenomena 
entail  important  conserjuences,  of  which  numerous 
instances  could  be  cited  ;  a  prominent  case  will  be 
.sufhcient.  When  ores  are  enclosed  in  calcareous 
strata  these  reactions  attain  a  maximum  of  intensity  ; 
thus  one  is  able  to  refer  the  development  of  calamine 
deposits  to  the  ]ilienonienon  of  cementation.  They 
are  the  result  of  the  transformation  of  blendes, 
and  are  not  formed  in  depth.  Similar  action 
changes  spathic  iron  to  iron  o.xidc,  which  is  shown  in 
iron  cappiii5.'s  and  in  the  extensive  masses  of  hematite 
worked  at  Bilbao  and  other  places.  In  the  mines  of 
Leadville  galena  has  been  converteil  into  cerussite, 
but  this  action  is  less  frecjuent  than  for  zinc  and 
iron,  since  the  componnds  of  lead  are  less  soluble. 

To  sum  up,  io  the  presence  of  metalliferous 
deposits  it  is  essential  to  attribute  consiilerable 
signihcance  to  this  vadose  action  :  if  the  country  is 
accidented  and  if  the  water  level  is  at  a  great  depth, 
as  in  tlie  .\ndes  and  Mexico,  such  alterations  may 
reach  a  depth  of  900  to  1,200  ft.  The  study  of  these 
transformations  is  interesting  from  a  tlieoretical 
point  of  view,  as  it  affords  an  explanation  of  facts 
inadequately  interpreted  by  the  theory  of  lateral 
secretion.  It  is  possible  thus  to  construe  the  pre- 
sence of  these  enrichments,  formed  at  an  epoch 
almost  contemporaneous,  of  bones  of  modern  animals 
•vvhich  have  been  enclosed  in  them.  The  alterations 
of  minerals  much  more  ancient  is  coiihrmed 
by  similar  crystallisations  of  sulphides  and  oxides 
often  produced  in  old  and  abandoned  mines.  When 
we  are  prosjiecting  a  new  countiy,  we  are  enabled  to 
grasp  .some  knowledge  of  its  general  tectonic  char- 
acter, and  to  form  an  opinion  on  the  nature  of  the 
enclosed  ores,  and  to  determine  in  what  direction 
operations  should  lie  undertaken." — London  Mining 
J^ouj-HB^,  June  28,  1913,  p.  635.     (A.   R.) 


Compressed  Air  c.  Hydraulic  Power  for 
ItoCK  Drills. — "During  the  past  20  years  numerous 
attempts  have  been  made  to  produce  a  drill  that 
would  drill  rock  on  an  e.xpendituie  of  1 '5  li.p.  to 
2  h.p.,  which  is  supposed  to  be  the  actual  power 
required  at  the  drill  bit.  Any  number  of  electric 
rock  drills  have  from  time  to  time  been  launched  on 
the  market  witli  very  alluring  claims  as  to  etliciency, 
«tc.,  furnished  with  motors  of  1  o  h.p.,  2  h.p.  or 
2o  h.p.  The  proposition  was  so  tempting  tliat  many 
of  these  drills  found  their  way  to  the  mines,  but  they 
must  have  long  since  passed  through  the  scrap  heap, 
for  we  hear  no  more  about  them  in  Mexico. 

The  fact  of  the  matter  is  that  nothing  has  yet 
been  found  that  lends  itself  so  well  for  operating  a 
rock  drill  underground  as  compre.ssed  air,  due  to  the 
many  advantages  it  oS'ers  over  any  other  form  of 
power  now  available. 

The  Temple-Ingersoll  electric-air  drill,  as  its  name 
implies,  is  a  combination  of  air  and  electricity.  It  is 
compres.sed  air  that  reciprocates  the  piston  in  a 
similar  manner  to  the  well-known  air  piston  drill. 
The  duty  electricity  performs  in  this  case  is  simply 


to  actuate  the  pulsator  which  impels  the  comjiressed 
air  back  and  forth  alternately  to  one  and  the  other 
end  of  the  drill  cylinder  ;  ilius  the  air  once  com- 
pressed in  the  pulsator  to  abour  .'{O  lb.  is  simply 
puslied  back  ami  forth  through  the  air  hose,  forming 
an  air  spring  which  imparts  to  the  drill  piston  its 
reciprocating  motion.  There  is  no  exhaust  from  this 
drill,  the  same  air  being  u.sed  continuously  in  a 
closed  circuit.  The  novel  features  of  tliis  .-ipparatus, 
that  recommend  it  on  the  score  of  overall  etliciency, 
may  be  enumerated  as  follow.s  : — 

1.  There  i*  no  heating  of  the  air,  as  in  an  .lii  com- 
pressor : 

2.  There  is  no  clearance  spaces,  as  in  the  com- 
pressor ; 

3.  There  is  no  exhaust  ; 

4.  There  is  no  loss  of  pressure  due  to  friction  of 
the  air  through  long  lines  of  pipe  with  many  sharp 
turns,  elbows,  valves  and  other  restrictive  littirigs. 

5.  There  is  no  loss  of  voluiiie  due  to  many  small 
leaks  which  are  usually  found  in  such  an  air  line. 

The  size  electric-air  drill  that  corresponds  in  drill- 
ing capacity  to  a  3  in.  or  3:J  in.  cylinder  Ingersoll 
piston  air  drill  is  known  as  Mo.  i-E  and  is  operated 
by  a  .)  h.p.  electric  motor.  Lender  ordinary  running 
conditions  the  drill  does  not  consume  niove  than 
about  4  h.p..  but  a  "i  li.jj.  motor  is  provided  to  over- 
come ditti(Milt  emergencies,  such  as  the  binding  of 
the  steel  in  a  hole,  etc. 

Tliis  drill  was  a  succ^ess  from  the  moment  it  was 
introduced  some  six  years  ago,  and  several  hundred 
of  them  are  in  use,  not  only  in  the  United  States, 
Canada  and  Mexico,  but  also  in  South  America  and 
in  Europe. 

Yet,  notwithstanding  its  undeniable  success  in 
many  places  and  its  notable  economy  in  power — 
requiring  but  one-third  to  one-half  the  power  con- 
sumed by  an  air  drill  of  equivalent  drilling  capacity 
— it  is  a  fact  that  (with  one  or  two  exceptions)  none 
of  the  most  important  mines  in  Mexico  have  adojited 
this  machine  or  even  considered  it  worth  wliile  giving 
a  practical  and  thorough  trial,  which  goes  to  show- 
that  a  high  percentage  or  power  etliciency  is  not  the 
first  desideratum  looked  for  in  a  rock  drill  by  mine 
managers  and  superintendents.  There  are  other 
advantages  to  be  considered  by  them  in  laying  out  a 
plant  for  underground  work.  For  instance,  the 
([uestion  of  ventilation  plays  an  important  part,  as 
the  exhaust  from  an  air  drill  supplie';  fresh  and  cool 
air  for  the  men,  while  the  smoke  and  gases,  after  a 
blast,  can  be  quickly  blown  out  with  the  air  from 
the  pipe  line — advantages  not  obtainable  either  with 
electric-air  drills  or  with  hydraulic  drills. 

Another  reason  that  doubtless  favours  the  use  of 
air  piston  drills  is  the  fact  that  in  most  large  mines, 
in  addition  to  the  piston  drills  for  development  woik, 
a  large  number  of  telesciqie-feed  air  hammer  drills 
are  used  for  sloping,  and  also  .some  hammer-plug 
drills  employed  for  various  kinds  of  work,  such  as 
block-holing,  cutting  hitches,  sinking  small  shafts, 
etc.  Then  again,  many  mines  now  use  mechanical 
drill  sharpeners.  All  these  machines  are  operatctl 
with  compressed  air,  and  1  do  not  know  that  any 
such  machines  are  being  built  to  be  driven  by  water. 
It  is  not  likely  that  any  mine  manager  would  favour 
the  idea  of  introducing  a  doiilde  system  of  Jiipe  lines 
throughout  the  mine — one  for  water  for  the  hydraulic 
drills  ;ind  another  for  air  for  the  hammer  drills. 
Whether  hydraulic  rock  drills  would  show  sufiicieiit» 
saving  in  power  to  more  than  oH'set  advantages 
offered  by  air  drills  remains  to  be  demonstrated. 

To  my  knowledge,  hydraulic  drills  have  never  been 
used  in  Mexico,  and  we  have  not  lieard  of  tlieir  hav- 
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iiig  been  adopted  anywhere  in  America,  for  whicli 
reason  we  lack  practieal  expel ience  with  that 
system."  —  C.  A.  DkN'N'Y,  Mexican  Mining  and 
Metiillursical  Institute. — Minini/  rind  Emiineerliig 
WijiUl,  May  31,  1913,  p    1040.     (A.  R.) 

MiMNC  Method.s  .\t  PoitccPiXK. — "Winning 
the  gold  at  Porcupine  presents  no  very  novel  dittienl- 
ties  to  overcome,  so  the  modes  of  mining  used  are  the 
standard  raethoils  adopted  on  somewhat  i-imilar  con- 
ditions in  dift'erent  parts  of  the  continent.  Two 
ditleient  types  are  exeniplifieil  in  the  Dome  and  the 
Hollinger.  the  former  using  the  'Open-cut'  or  '  Glory 
Hole'  method,  and  the  latter,  the  regular  underground 
methoil,  witli  the  "  Slirinkase  stope  '  system.  In 
both  sy.stems  tlie  initial  work  is  usually  similar. 
After  the  timber  is  cleared  off,  the  surface  is  stripped 
or  trenclied  to  locate  the  veins.  Vertical  shafts  are 
then  sunk  at  suitable  points,  and  levels  are  opened 
up,  usually  at  lUO  ft.  levels,  though  intermediate 
levels  are  sometimes  run  for  local  reasons.  Recipro- 
cating air  jiiston  drills  are  used,  the  favourite  size 
being  the  ."Si  in.  machine.  Except  when  the  slopes 
are  wide,  the  small  hammer  drills  have  come  into 
very  general  use  for  sloping. 

In  some  shaft  sinking  recent  practice  favoiirs  the 
adoption  of  small  plugger  drills  in  preference  to  the 
hijavier  reciprocating  piston  diills.  The  advantages 
claimed  for  tlie  i)lugger  drill  are  : — 

1.  Lighter  ami  therefore  more  easily,  handled, 
hoisted  or  lowered. 

•2.  Only  three  men  are  required  to  handle  two 
machines,  instead  of  four  men  for  two  of  the  piston 
machines. 

3.  Time  taken  to  set  up  and  tear  down  the  larger 
machines  is  saved,  and  the  actual  drilling  time  is 
thus  increased. 

4.  A  greater  footage  of  drilling  is  even  claimed  tor 
the  smaller  machine  in  a  given  length  of  drilling 
time. 

.5.  Fewer  holes  can  sometimes  be  used  to  break  a 
round,  by  drilling  a  few  holes  at  a  time,  and  then 
blasting.  Advantage  can  thus  be  taken  of  any  pecu- 
liarities in  the  breaking  of  the  rock.  If  this  method 
were  tried  with  the  heavier  machines,  too  much 
time  would  be  consumed  in  setting  up  and  tearing 
down 

fi.   Small  consvimption  of  compressed  air. 

In  tlie  harder  ground  and  particularly  in  the  solid 
f|Uart?,  the  piston  drill  is  still  used  for  sinking  on 
acconnt  of  the  large  number  of  steel  hieakapes  (due 
doubtless  to  crystallization)  and  the  consequent  lo.ss 
of  holes. 

In  stnpiiig  when  the  ore  is  20  ft.  wide  as  is  fre- 
quently the  case  in  No.  1  vein,  the  ore  is  broken 
down  in  benches  by  long  almost  flat  holes,  piston 
drills  being  used. 

32  holes,  7  ft.  deep  are  employed  to  break  a  block 
of  ore  20  ft.  •■■■■  10  ft.  >:  7  ft.,  using  from  6  to  7  sticks  of 
powder  per  hole. 

At  the  Dome  mines  the  ore  consists  of  large  mas.ses 
of  quartz  anil  schist,  frequently  alternating,  banded 
and  much  mixed.  Tlie  presence  of  quartz  seems  to 
be  a  necessary  accoinpaninient  of  the  gold  values, 
though  it  is  rather  along  the  small  contacts  of  the 
i|uartz  and  schist  that  the  gold  occurs,  than  in  the 
(juartz  itself.  The  ore  is.  however,  so  mixed  that 
very  little  sorting  can  be  done,  and  the  whole  mass 
is  sent  to  the  mil!  if  the  average  is  of  milling  grade. 
Two  Scotnpartment  vertical  shafts  have  been  sunk, 
Xo.  1  to  100  ft.  and  No.  2  to  250  ft.  Sinking  of  No. 
2  shaft  is  to  be  continued.  A  double  tracked  incline 
56s  ft.  long  connects  the  45  ft.  and  the  100  ft.  levels 


with  the  surface,  and  the  mill.  From  the  surface  to 
the  45  ft.  level  the  grade  is  13.55^;,  and  from  the  45 
ft.  level  to  the  lOti  ft.  level  1819. 

The  45  ft.  level  was  divided  into  100  ft.  rectangular 
blocks  of  ore  by  drifts  and  crosscuts.  A  numlier  of 
raises  were  then  run  to  the  surface  with  a  chute  at 
the  foot  of  each.  The  ore  which  wns  broken  down 
from  above  in  lienches  was  drawn  ott'  through  these 
chutes,  trammed  by  mules  to  the  foot  ol  the  incline 
and  hoisted  into  the  mill.  As  the  ore  is  mined  and 
drawn  off,  inverted  cone-shaped  excavations  are 
formed.  Fourteen  of  these  open  pits  are  gradually 
running  together,  making  one  large  open  pit  or 
"Glory  Hole.''  No  timbering  is  done  except  in 
shafts  and  chutes. 

Timbering  employed  is  verj'  simple.  Square  .sets 
are  lused  in  the  shafts.  Stulls  and  lagging  are  placed 
in  the  stope  above  the  drifts  and  the  ore  is  broken 
down  on  to  the  timber  by  overhand  stoping.  Work 
is  carried  upon  the  broken  ore,  only  sufficient  being 
drawn  off  below  through  chutes  to  keep  the  broken 
rock  far  enough  away  from  the  back  to  allow  work 
to  proceed. 

The  Hollinger  mine  is  being  opened  up  by  levels 
100  ft.  apart,  the  lowest  at  present  being  the  300  ft. 
The  main  4-compartment  shaft  only  goes  to  the  200 
ft.  level,  but  work  will  soon  lie  resumed  to  connect 
it  with  lower  levels.  A  winze  connects  the  200  ft. 
and  .300  ft.  levels.  Underground  workings,  including 
drifts,  crosscuts,  shafts  and  winzes  now  aggregate 
over  U  miles. 

The  following  table  will  give  an  idea  of  the  drilling 
averages  in  the  different  rocks  at  this  mine.  The 
drifts  will  average  about  6  it.v.'h  ft.  and  the 
machine  used  is  a  No.  43  Rand  3^  in.  :  — 

Drilliiirf  Averages  in  Different  Rocks  at  Dome  Mine- 

Holes.  Depth.    Time. 

Rock.  Depth.    No.  Broken  ft.    hr. 

No.   ft.  sticks.     Description. 

Quartzandsehist 

in  porphyry...     15    5  130  40% dynamite 40       14 
<.^>uartzaiid  schist 

in  basalt       ...     14     5  110   40% dynamite  4-5       10 
Quartz  alone  ...     19    5  160  40%dynamite3'5       18 
Some  gelignite 
in  cut 
Schist  with  dip   12-14  5    90  40% dynamite  5  0      15 
Schist  against  dip  15    5  115  40%  dynamite  3  75     ISx 
Powder  1:J 

Piston  drills  are  used  underground  for  drifts, 
cross-cuts  and  sliafts  :  hammer  drills  for  raises,  and 
small  pluggers  and  piston  drills  for  stopes. 

In  drifting  in  the  schist  it  requires  17  to  18  holes 
6  ft.  deep  to  bring  the  round.  The  bottom  cut  is 
generally  used.  In  some  of  the  drifts  where  the 
giound  is  blocky  the  4  hole  diamond  cut  is  used  to 
advantage.  The  average  drilling  per  shift  is  from 
8  to  9  holes. 

In  drilling  in  the  quartz,  the  same  number  of  holes 
is  used,  but  six  to  seven  5  ft  holes  is  a  shift's  work. 
The  average  amount  of  powder  used  per  round  is  150 
sticks,  ,"iO  of  this  being  gelignite  used  in  the  cut  and 
the  remainder  40%  dynamite  for  the  square  up.  The 
machine  used  is  the  Hand  3J  in. 

In  the  glory  hole  stoping  six  plugger  drills  (Rand 
BC  26)  are  us"ed  to  break  ore  tor  the  mill.  The  aver- 
age fontage  drilled  per  machine  is  approximately  56 
ft.  The  powder  consumption  averages  about  S  sticks 
per  hole  of  (".L  X.  Special,  the  holes  having  an  aver- 
age depth  of  8  ft. 

X  3  tir.  lost  .nnd  I.t  stinks  of  dynamite  used  in  reblasting  cut 
*  Tliis  time  includes  drilling,  sliootin;?  and  settiny  up. 
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The  total  underground  workings  now  aiuuunt  lo 
nearly  \\  miles,  without  counting  shafts  and  raises. 

A  75  h.p.  geared  electric  hoi.st  serves  the  inclined 
shaft  while  a  similar  hoist  of  '250  h.p.  capacity  is 
installed  at  No.  2  shaft.  At  present,  power  is 
supplied  by  seven  150 h.p.  Babcock  iS:  Wilson  boilers, 
fired  with  soft  coal.  Two  375  K.W.  Allis-Chalmers 
generators  run  by  two  Robb-Corliss  engines  give  Ihe 
required  electrical  power  for  operating  the  mill, 
hoists,  etc.,  and  two  12-drill  Ingersoll-Rand  air 
compressors  supply  the  mine  with  the  necessary  com- 
pressed air." — A.  A.  Cole,  Canadian  Mininy 
Journal,  June  15,  1913,  p.  375.     (A.  R.) 


MISCELLANEOUS. 

The  Relation  of  the  Mine  Manager  to 
Recent  Graduates.— "  Before  the  days  of  technical 
schools,  there  prevailed  what  was  practically  an 
apprentice  system.  A  young  man  desirous  of  becom- 
ing an  engineer,  began  his  training  in  an  engineer's 
oflice.  He  received  no  salary  at  Hrst  ;  instead,  he 
paid  a  fee.  He  copied  papers,  specifications,  esti- 
mates, etc.,  made  drawings  or  maps  of  tracings  and 
served  as  assistant  in  different  capacities,  according 
to  his  fitness  and  abilities.  In  the  course  of  time  he 
learned  the  elements  of  his  profession.  Occasionally, 
when  not  especially  bu.sy,  the  master  engineer  im- 
parted knowledge  directly,  as  a  teacher.  This  was 
not  required,  however,  and  usually  not  even  ex- 
pected. The  progress  made  by  the  apprentice 
depended  on  his  own  industry  and  capability.  Given 
an  earnest,  hard  working  boy  in  the  office  of  an  able 
and  conscientious  engineer,  with  a  large  practice  and 
we  find  the  apprentice  .system  at  its  best.  It  was 
the  privilege  of  the  apprentice  to  ob.serve  and  study 
the  current  of  professional  business  passing  through 
the  oHice  ;  to  get  all  he  could  out  of  it. 

It  is  clear  that  this  mode  of  learning  the  practice  of 
engineering  was  inefficient  and  wasteful  of  time.  It 
was  indirect,  haphazard  and  laigely  dependent  on 
the  personal  equations  of  ma.ster  and  pupil. 

The  place  of  the  apprentice  system  has  now  been 
taken  by  the  engineering  .schools.  These  schools 
have  attained  a  degree  of  efficiency  not  dreamed  of 
two  generations  ago.  At  graduation  the  student  of 
ordinary  ability  and  industry  has  a  grounding  in 
mathematics,  the  natural  sciences,  and  the  different 
theoretical  studies  constituting  the  foundation  of 
modern  engineering,  which  the  apprentice  of  the 
same  length  of  service  under  the  old  regime  could 
not  possilily  possess.  What  the  young  graduate  of 
the  present  time  lacks  is  e.xperience  and  practice  in 
applying  his  theoretical  knowledge.  In  this,  the 
technical  school  gives  him  a  start  through  the 
medium  of  laboratory  work,  drafting  and  field  sur- 
veying, together  with  some  weeks  of  vacation  work, 
in  shops  or  mines  or  metallurgical  establishments. 

In  the  well  oiganised  engineering  scho;'l  the  four 
undergraduate  years  are  a  strenuous  period.  All  of 
the  available  time  is  crowded  with  tlie  numerous 
courses  of  study  which  now  make  np  the  training  of 
the  engineering  student. 

Confining  the  discussion  more  particularly  to  our 
own  professions,  modern  requirements  deujaml  that 
the  student  of  mining  or  metallurgy  shall  have 
acquaintance  not  only  with  the  specifically  mining 
and  metallurgical  subjects,  but  that  in  addition  to 
his  training  in  the  fundamental  studies,  conjmon  to 
all  fields  of  engineering,  he  shall  be  given  some 
knowledge  of  cheniistrj',  and  certain  blanches  of 
civil,  mechanical  and  electrical  engineeiing.  The 
young  graduate  then  goes  into  the  field  to  get  his 
practical  experience.     It  cannot  be  questioned  that 


this  practical  experience  is  (ditained  in  a  measure  at 
the  expense  of  his  first  employers. 

Mine  managers  have  not  infrequently  expressed 
the  opinion  tliat  tliis  condition  of  things  is  wrong 
and  unfair  to  the  cm])loyer  of  the  young  engineer ; 
and  that  the  mining  .sciiool  should  do  sonietliing  to 
bridge  over  the  gap  existing  between  the  end  of  the 
school  training  and  a  condition  of  reasonable 
efficiency  and  usefulness  in  practical  work.  The 
implication  in  the  manager's  criticism  is  that  the 
shortcoming  ndglit  be  remedied  if  the  teachers  of 
engineering  would  only  take  the  necessary  steps. 
Perhaps  it  is  too  much  to  expect  the  average  mine 
manager,  or  other  employer  of  embryo  engineers,  to 
have  in  consideration  the  conditions  which  formerly 
prevailed  and  to  which  1  have  already  alluded.  If 
the  ground  to  be  covered  in  the  school  were  less  ex- 
tensive, undoubtedly  more  time  could  be  devoted  to 
the  practical  side  of  the  student's  work. 

The  employer's  criticism  cannot  be  answered  in  a 
word  ;  possibly  it  is  hopeless  to  expect  a  wholly 
satisfactory  solution.  My  own  opinion  may  be 
expressed  as  follows  : — 

1.  That  the  wiser  course  is  to  train  the  student,  as 
thoroughly,  as  time  will  permit,  in  fundamental 
subjects  upon  which  all  engineering  practice  rests  ; 
special  attention  being  given  lo  those  subjects,  like 
mathematics  and  the  natural  sciences,  which  are 
taught  and  learned  with  relative  facility  in  the 
school,  where  the  student  has  the  advantage  of  in- 
struction by  specialists,  and  the  use  of  expensive 
laboratory  and  other  equipment.  If  these  subjects 
are  not  learned,  or  at  least  well  begun,  in  the  school, 
they  will  rarely  be  mastered  in  later  life. 

If  the  justice  of  this  view  be  granted,  and  realising 
that  more  'practice'  in  the  student  years  can  be 
given  only  by  reducing  the  time  devoted  to  funda- 
mentals, it  would  appear  that  the  criticism  of  the 
employer  of  the  young  engineer  is  not  well   founded. 

2.  Another  important  consideration  is  this  :  WouM 
it  be  possible  in  the  school  to  give  the  stuilent  a 
sufficient  variety  of  '  practical '  work,  to  enable  him 
at  once  after  graduation  to  meet  the  manager's 
demands  in  whatever  line  of  duty  the  young  engineer 
might  be  called  on  to  serve? 

This  would  require  special  preparation.  The 
young  graduate  might  conceivably  specialize  in  one 
or  two  directions,  but  could  not  prepare  himself  to 
fill  immediately  after  graduation  a  position  of  res- 
ponsibility. It  is  only  reasonable  that  he  should 
begin  in  a  subordinate  capacity.  His  adnjitabilliy 
is  much  more  a  matter  of  personality  than  of  train- 
ing ;  but,  by  reason  of  his  school  training,  he  can 
easily  and  ({uickly  be  broken  in  to  practical  work  of 
whatever  kind  ;  and,  [after  all,  what  an  employer 
chiefly  wants  in  the  young  engineer  is  good,  common 
sen.se. 

It  hardly  seems  to  be  open  to  (piestion  that  the 
mining  .school  training  should  he  an  all-round,  train- 
ing, not  that  of  a.  specialist. 

3.  It  has  been  held  by  some  that,  after  completing 
the  course  of  study  in  the  mining  school,  the  young 
engineer  should  have  additional  training  and  exper- 
ience in  the  detail  of  mining  and  metallurgy,  and  of 
management,  both  on  the  technical  and  business 
side.  But  wliere  can  such  training  be  so  etticiently 
secured  as  in  a  mine  or  metallurgical  works,  under 
a  competentsuperintendent  oi  engineer  ?  The  young 
graduate  will  there  get  the  real  thing  and  be  spurred 
on  'jy  the  consciousness  of  personal  respon.sibility  for 
failure  or  success. 

It  is  true  that  apprentice  schools  are  satisfactorily 
maintained   by   some  of  the  large  engineering  and 
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niiiiiiifactmitig'  concerns  ;  but  these  schools  are  the 
works  themselves,  not  establishments  conducted  for 
educational  purposes. 

Sugijestions  have  been  made  that  if  means  \vere 
provided  a  more  or  less  extended  ]]eriod  of  field  study 
might  be  established  at  some  mine,  operated  by  the 
teaching  stall' of  the  school  with  the  aid  of  students. 
Aside  from  the  cost,  the  greatest  ol)jections  to  this 
proposal  are  that  the  work  done  would  lack  both 
variety  and  reality.  It  seems  to  me  inipo.ssible  that 
the  independent  mine  or  metallurgical  works, 
operated  for  eilucational  purposes,  can  ever  he  an 
economic  success ;  and  failing  in  this  it  would  not 
ser\'e  the  purpose  ilesired. 

In  conclusion,  I  ilo  not  think  the  view  tluit  young 
graduates  of  mining  schools  are  inetticient  and  un- 
practical, is  held  by  any  considerable  number  of 
employes.  FaCis  prove  the  contrary.  Suitable  posi- 
tions are  quickly  obtained  in  nearly  all  cases.  The 
so-called  practical  man  is  no  longer  sought  after. 
Most  employers  realise  that,  provided  a  young  man 
is  of  reasonaldy  good  mental  and  physical  i|uality, 
his  technical  training  has  not  only  alVorded  him  the 
requisite  knowledge  to  start  him  well  in  his  i)rofes- 
si(ni,  but  that  it  lias  developed  his  powers  to  a  high 
degree  of  receptivity,  making  him  caiial)le  of 
jirom[itly  rising  to  the  occasion  and  of  meeting  the 
dcnjands  upon  him." — RoUERT  Pk,\i,K.  Miniiiff  and 
3Ie/u/linr/iral  Hocicty  of  Aiiicrira  ;  Minimi  Science, 
July  I9l:i,  p.  -27.     (A.  K.) 

l'.M!Ai-FrN  AS  A  MoTOR  Car  Fukl.— "  A  good 
deal  is  heard  from  time  to  time  about  paraffin  as  a 
motor  car  fuel,  but  a  perfectly  satisfactory  method 
of  carburetting  so  that  a  car  <'an  run,  start,  stoji,  and 
start  again  entirely  on  this  licjuid,  seems  still  re- 
quired. The  range  of  ignition  is  much  smaller  than 
with  benzine,  and  the  nii.vtnre  of  parallin  vapour 
and  a  little  air  has  to  be  heated  before  entering  the 
cylinder  and  meeting  the  main  air  supply.  At  this 
stage  parallin  unfortunately  tends  to  '  crack,'  giving 
a  very  uneven  ignition  ;  and  there  is  also  a  strong 
tendency  to  deposit  carbon  on  cracking,  both  in  the 
l)reheating  arrangements  and  in  the  cvlindcr  itself."' 
— R.  J.  Dundeedale,  H.A.,  A.M.I. (;.E.,  The 
Chcmiccd  World,  June  1913,  p.  201.     (J.  W.) 


State  Goi,d  Reserves.— "  Figures  are  given  by 

the  Echo  dc.s  Mines,  in  its  i.ssue  of  March  24,  show- 
ing the  increase  in  the  reserves  of  gold  held  by  27 
nations  and  provinces  in  the  eastern  and  western 
hemis[)heres.  The  reserves  of  these  States  at  the 
close  of  1900  were  ,f4So,S2,'),S00,  and  at  the  close  of 
191l»  they  were  .£867,014,(100.  Of  the  total  gold  pro- 
duction of  the  world  during  that  decade,  which  is 
figured  at  i7.5S,200,000,  the  increase  of  I'MSl, 188,200 
in  State  reserves  rejiresents  slightly  more  than  50%." 
—Mining  Science,  Jnue  1Q\3,  i>.  :niX     (A.  R.) 

f;RAriHTK   iNDU.STKY   OF   MADAGASCAR.  —  "  H.M. 

Consul  at  Antanamirivo  reports,  on  the  authority  of 
the  Chief  of  the  Mitiing  Department  of  Madagascar, 
tliat  the  graphite  indnstry  in  the  island  is  making 
(MUisiderable  progress,  tlie  i|Uantity  exjiorted  during 
the  first  cpiarter  of  this  year  amounting  to  980 
kilogs.,  as  compared  with  474  kilogs.  during  the 
corresponding  period  of  last  year,  and  259  kilogs.  for 
the  corresponding  period  in  191 1.  It  is  believed  that 
by  1916  the  (piantity  exported  will  reach  20  metric 
tons  ■Amma\\y."~-(i!oar(i  of  Tiailc  JdiiriKil,  June  12, 
WIS),  Journal  of  the  Societi/  of  Chcniicnl  Industry, 
June  30,  1913,  p.  656.     (J.  A.  W.) 


The  African  Palm  Oil  Indu.strv.— "Consider- 
able progress  has  been  made  in  the  installation 
in  West  Africa  of  machinery  for  the  e.xtraction 
of  palm  kernels  and  palm  oil  under  European  super- 
vision. In  the  present  article  the  results  of  the 
examination  of  samples  of  palm  fruits,  nuts,  kernels, 
and  oils  from  the  Gobi  Coast,  S.  Nigeria,  Nyasaland, 
Uganda,  and  Mozambi(|ne  are  given.  It  is  stated 
that  recently  '  nii.xed '  or  'semi-hard'  oils  have 
been  shipped  from  \V.  African  ports  from  which 
formerly  only  the  more  valuable  '  soft '  oils  v  ere 
exported.  The  'soft'  oils  yield  more  glycerine  as 
a  by-product  in  .soap  nnmufacture  than  the  'hard' 
oils.  An  investigation  carried  out  by  the  Agricul- 
tural Department,  Gold  Coast,  1912,  showed  that 
when  palm  fruits  are  allowed  to  ferment  for  a  con- 
siderable period,  they  yield  a  'hard'  oil  of  much 
lower  commercial  value  than  the  '  soft'  oil  prepared 
from  the  fresh  fruits."— (Bull.  Imp.  Inst.,  1913,  11, 
206),  Joiirncd  of  the  Society  of  Chemical  Indiistri/, 
August  15,  1913,  p.  797.     (J.  A.  W.) 


Reviews  and  New  Books. 


Determinative    Mineualogv.      By   J.    Volnky 
Lewis.       Cloth,    octavo,    pp.    150,   illustrated. 
(New    York  :    John    Wiley    &   Sons  ;    London  : 
Chapman  \-  Hall).      I'rice  6s.  fid  net. 
"  This  book  has  been  prepared  by  the  ]uofessor  of 
geology  and   mineralogy  in   Rutgers  College,  New 
Jeisey.     The  table  for  the  determination  of  minerals 
by  means  of  their  chemical  and  physical  characteris- 
tics is   unusually  complete,  and   is  intended  for  the 
use  of  engineers  in  the  field  as  well  as  the  student  in 
the  mineralogical   hiboratory."— il/ni/H^   Magazine, 
August,  1913.     (A.  R.) 

Practical  Stone  <iuARKViNG.    By  Allan  Green- 
well  and  J.  Vincent  Elsden.     Cloth,  octavo, 
pp.   564,    with    many  illustrations.      (London  : 
Crosby  Lockwood  &  Son.)     Price  12s.  6d.  net. 
"  This  is  the  most  complete   book   dealing  with 
general  quarrying  ever  published. 

The  first  chapter  discusses  the  various  useful  stones 
and  their  distribution  through  the  geological  series, 
and  the  second  deals  with  rock  structure,  joints, 
beiUling  and  cleavage  i)lanes,  etc.  Next  comes  a 
discussion  of  the  prospecting  and  inveslig.ati(m  work 
requisite  to  determine  the  practicability  of  quarrying 
any  particular  deposit,  and  then  a  description  of  the 
opening,  development,  and  working  of  a  quarry. 
Special  attention  is  given  to  underground  workings. 
The  sixth  chapter  describes  the  tools  used  for  .split- 
ting, drilling,  and  channelling,  and  the  seventh  deals 
with  blasting.  The  next  three  chapters  deal  with 
the  various  methods  of  lifting  the  stone  from  the 
quarries,  ropeways,  haulage,  wire-ropes,  etc. ,  and  the 
eleventh  with  the  preparation  of  stone  for  the 
market,  nniking  nnicadam,  splitting  slates,  and  cut- 
ting building  stones.  There  are  additional  chapters 
on  accidents  and  theii  prevention,  and  on  the  laws 
and  regulations  relating  to  quarries."  —  Mininij 
Magazine,  August,  1913.     (A.  R. ) 


Rand  Metallukcical  Practice,  Vol  I.    SecomI 

Edition.     By  W.  A.   Caldecott  aiul  Others. 

Cloth,  octavo,  pp.  490,  with  many  Illustrations. 

(Loiuhm  :  Charles  (uifiin  <V  Co.)    Price  21s.  net. 

"  in  our  issue  of  April  a  year  ago  we  extended  a 

welcome   to   this   notable  addition  to  metallurgical 

liteiature,  and  we  are  not  surprised  to  find  that  our 
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view  has  been  shared  by  engineers  generally,  as  is 
evidenced  by  tlie  fact  tliat  a  new  edition  has  already 
been  requii'ed.  We  nlay  also  include  the  publishers 
when  distributing  ovir  congratulations  on  the  success 
of  the  book,  for  to  tlieni  is  due  no  small  share  of  this 
success.  The  contents  of  the  new  edition  may  appear 
to  the  casual  observer  to  be  practically  the  same  as 
those  of  the  lirst.  but  we  can  assure  our  readers  that 
there  are  multitudes  of  detailed  improvements, 
additions,  and  corrections  ;  we  have  seen  the  proof 
sheets,  .so  we  know. 

For  the  benetit  of  those  wlio  are  not  fully  aware  of 
the  nature  and  oliject  of  this  book,  we  may  say  that 
it  has  been  written  by  a  number  of  experts  iu  Rand 
practice,  headed  by  W.  A.  Caldecott.  The  lirst 
chapter  is  by  Ralph  Stokes,  and  contains  an  outline 
of  the  historj-  of  the  Rand,  its  geology,  and  economic 
l)rohlems.  Mr.  Stokes  is  a  well-known  author, 
journalist,  and  mining  engineer.  He  was  one  of  the 
underground  staff  of  the  Crown  Mines,  and  is  now 
with  the  Canadian  E.xploration  Company.  The 
second  chapter  describes  the  sorting  and  breaking 
stations,  and  is  written  by  J.  E.  Thomas.  The 
chapter  on  the  cyaniding  of  sand  is  by  the  same 
writer.  G.  O.  Smart  describes  the  stamp  mill 
practice,  and  W.  R.  Dowling  takes  as  his  sulijeet  the 
tube  mill  and  slime  department.  H.  A.  White  dis- 
cusses the  principle  of  slime  treatment,  E.  H.  John- 
son precipitation,  cleaning-np,  and  smelting,  and  A. 
Mc.-Vrthur  Johnston  as.saying  and  testing.  Finally, 
W.  A.  Caldecott  reviews  the  chemical  and  metallur- 
gical problems  connected  with  the  treatment  of 
banket  ore.  We  have  no  <loubt  the  book  will  con- 
tinue to  he  a  good  seller  for  a  long  time  ;  it  is 
certainly  a  work  that  will  be  of  permanent  import- 
ance."— iiliiiiiii/  Mai/nzinc,  .hily,  1913.     (A.  R.) 
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Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 

MlNING- 

Compiled  by  C.  H.  M.  KiscH,  F.M.Chait.Inst.P.A. 
(London),  Joliannesbuig  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification.,  thename  that  of  the 
applicant,  and  the  date  that  of  filing.  ) 

(C.)  412/1.3.  Hans  von  Kramer.  Improvements 
in  means  for  the  regulation  or  eonstniotion  of  rail- 
way and  like  traltie.     26.8.13. 

(C.)  414/13.  (leorge  Spenee.  Improvements  in 
vacuum  filters  of  the  drum  type,  as  used  in  beneficiat- 
ing  precious  metals,  and  for  other  industrial  jmrposes. 
29.8.13. 

(P.)  415/13  John  Conlong.  An  apparatus  to  act 
as  air  filter  for  gathering  and  allaying  dust  and  the 
like  in  mines.     29.8.13. 

(P.)  416/13.  Charles  Pratt.  A  method  for  pre- 
venting collisions  at  stations  controlled  by  inter- 
locked signals.     30.8.13. 

(P.)  417/13.  William  Henry  Gordon.  Improve- 
ments relating  to  stamp  head.s  of  stamper  bars. 
30.8.1.3. 

(P.)  418/13.  Frank  Ondra  (1),  Max  Pollak  (2). 
Improvements  in  percussive  tools  with  detachable 
cutter.".     30.8.13. 

(C.)  419/13.  Clift'ord  Edwin  DowHng  (1),  John 
Frederick  James  Palmer  (2).  Improved  means  to 
prevent  bottles  being  reliUed.     30.S.  13. 

(P.)  420/13.  (ieorge  Haggis.  Improved  air 
respirator  for  prevention  of  miners'  phthisis.     1.9.13. 

(I'.)  421/13  Ernest  Arthur  Ford.  Improvements 
relating  to  the  purification  of  mine  air.     1.9.13. 

(C.)  422/13.  Dr.  Ernst  Friederich.  A  tungsten 
incandescent  lamp.     4.9.13. 

(C  )  423/13.  Charles  Lyman  Tolles.  Improve- 
ments in  and  relating  to  traction  belts.     4.9.13. 

(P.)  424/13.  Henry  Robertson  Lawson.  Improve- 
ments in  assay  furnaces.     4.9.13. 

(C.)  425/13.  Raoul  Pieire  Pictet.  Improvements 
in  and  relating  to  the  manufacture  of  hydrogen  and 
hydrogen  mi.\tures.     4.9.13. 

'(C.)  426/13.  Raoul  Pierre  Pictet.  Process  and 
apparatus  for  tlie  separation  of  gaseous  mixtures  in- 
to their  constituents.     4.9.13. 

(C.)  428/13.  Prince  Zacliari  Andronikoft'.  Im- 
])rovements  in  automatic  locks.     4.9.13. 

(C.)  429/13.  Clitlbrd  Toon.  Means  for  use  in 
caulking  lead  joints  and  iron  pipes  and  mains. 
4.9.13. 

(P.)  4.30/13.  B.  Gray  (1),  A.  B.  Smith  (2).  Im- 
proved clamp  bracket  for  securing  electric  cables  in 
shafts.     8.9.13. 

(P.)  431/13.  Percy  Saunders.  A  mixture  for 
lining  centrifugal  pumps  and  the  like.     8.9.13. 

(P.)  432/13.  Jane  Hitchin.  An  improved  fly 
catcher  and  the  like.     9.9. 13. 

(P.)  433/13.  Abraham  Tregoning.  Improvements 
in  dies  or  like  tools  for  sharpening  chisel  bits  for  rock 
drilling.     10.9.13. 

(P.)  434/13  Harry  August  Stockman.  Improve- 
ments in  a])paratus  for  reducing  ores  and  recovering 
the  metals  therefrom,  applicable  also  for  rediicing 
other  materials.     10.9.13. 

(P.)  435/13.  Harry  Sillmrn.  An  invention  for 
the  protection  of  pneumatic  tyres  used  on  the  wheels 


of  motor  ears,  motor  cycles,  bicycles  and  like 
vehicles.     13.9.13. 

(P.)  436/13.  Robert  Brown.  A  safety  device 
applicable  to  skips  or  cages  used  in  incline  or  vertical 
shafts.     11.9.13. 

(P.)  437/13.  Andrew  Allen.  An  improved 
apparatus  for  purifj'ing  the  air  in  mines  and  works. 
11.9.13. 

(C.)  439/13.  John  Godfrey  Parry  Thomas  (1), 
The  Tliomas  Transmission,  Ltd.  (2).  Improvements 
in  and  connected  with  the  suspension  of  rail  car 
bodies  and  the  like.     1 1.9. 13. 

(C.)  440/13.  Callendet"s  Cable  and  Construction 
Co.,  Ltd.  (1),  Chas.  Warre  Kay  (2).  Improvements 
in  supports  for  electrical  conductors.     11.9.13. 

(P.)  441/13.  Edward  Hector  Lonsdale  Hart.  Im- 
provements in  or  relating  to  acetylene  lamps. 
13.9.13. 

(P.)  442/13.  George  Ander.son  Robertson  (1), 
Douglas  Anderson  Robertson  (2).  Improvements  in 
mills  or  apparatus  for  crushing  ore  and  other 
materials.     13.9.13. 

(P.)  443/13.  Alfred  Salmon.  Spark  arrestor  to 
prevent  escaping  from  the  smoke  stack  of  a  locomo- 
tive or  other  steam  engine.      15.9.13. 

(P.)  444/13.  Ernest  Arthur  Ford.  Improvements 
in  means  for  binding  the  surfaces  of  sand  dumps  and 
the  like.     17.0.13. 

(P.)  446/13.  Waletei  E.  Letty.  Gui<le  rail  and 
adjustor  for  sanitary  buckets.     18.9.13. 

(P.)  447/13.  Ernest  Arthur  Ford.  Improvements 
in  means  for  binding  the  surfaces  of  sand  dumps  and 
the  like.     20.0.13 

(P.)  448/13  Guy  Aubrey  Chalkley.  Impi-ove- 
ments  in  rock  drilling  tools.     20.9. 13. 


Chang-es  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  o; 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 

Bavley,  R.    F.    G..    l/o   Sumatra:    Middle    Park, 

EUham,  Kent,  England. 
Be.\ttv,  J.   W.  S.,  l/o  Johannesburg  ;  9,  Luipaard 

Street,  Kruger.sdcn-p. 
Behr,  H.  C,  l/o   71,    Broadway:  36th    Floor,    2.33 

Broadway,  New  York,  U.S.A. 
Fox,  H.  W.,  l/o  Al  iska;  Colorado  Springs,  Colorado, 

U.S.A. 
Fry,  a.    T.,    l/o   Kooloola  :    217,   Chloride   Street, 

Broken  Hill,  New  South  Wales,  Australia. 
Knauer,  H.,  l/o    Krugersdorp ;    P.    O.    Box  5196, 

Johannesburg. 
Lawrie,  W.  W.,  l/o  Johannesburg;  Bantjes  Cons. 

Mines,  Ltd.,  P.  0.  Box  2,  Florida. 
Mance,  J.  C,  l/o  England;  c/o  Allahabad    Bank, 

Jubbulpore,  Central  Provinces,  India. 
Parfitt,  W.,  t/o  Boksburg  ;  Meyer  aud  Charlton 

G.  M.  Co.,  P.  O.  Box  27,  Jeppes. 
Richardson,  K.,  l/o  Knights  ;  Nourse  Mines,  Ltd., 

P   O.  Box  .32,  Denver. 
Thomson,  R.   R  ,   l/o  Nigeria  ;  Messrs.  Barclay  vK: 

Co's.   Bank,  Haymarket  Branch,  Newcastle-on- 

Tyne,  England. 
Truscott,  S.  J.,  I/O  Salisbury  House;  32,  Nether- 
hall  Gardens,  London,  N.W. 
Webb,  H.   H.,  l/o  71,    Broadway;  36th   Floor,   233 

Broadway,  New  York,  U.S.A. 
Wallace,  O.    M.,    l/o  MarrickvUle ;    Cheltenham 

Road,  Cheltenham,  New  South  Wales.  Australia, 
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Proceeding's 

.AT 

Ordinary  General  Meeting-, 
October  18th,  1913. 


The  Ordinary  General  Meeting  of  the  Society 
wa.s  held  in  the  South  African  School  of  Mines 
Building,  Johannesburg,  on  Saturday,  October 
18th,  1913,  Mr.  Alex.  Richardson  (President)  in 
the  chair.     There  were  also  present : 

37  Members  :  Me.ssrs.  J.  E.  Thomas,  H.  A. 
White,  T.  Donaldson,  J.  Gray,  E.  Pam,  John 
Watson,  A.  Whitby,  Dr.  J.  Moir,  J.  R.  Williams 
(Members  of  Council),  A.  S.  Allam,  P.  von  M. 
Anderson,  S.  Beaton,  H.  C.  Boydell,  Prof.  J. 
Cellier,  L.  L.  Elli.s,  R.  C.  Evans,  B.  C.  Gullachsen, 
AV.  H.  Jane,  W.  E.  John,  W.  A.  Ledingham,  A. 
Lilley,  H.  H.  Morrell,  P.  T.  Morrisby,  F.  S. 
Pearce,  W.  S.  V.  Price,  E.  Roberts,  D.  F.  Scott, 
A.  L.  Spoor,  A.  R.  Stacpoole,  W.  A.  C  Tayler, 
R.  M.  Taylor,  W.  E.  Thorpe,  J.  H.  Veasey,  A.  J. 
Walton,  E.  M.  Weston  and  W.  O.  Williams. 

15  Associates  and  Students  :  Messrs.  G.  F. 
Ayer.s,  J.  Davidson,  C.  L.  Dewar,  O.  A.  Gerber, 
J.  Gibson,  H.  Godwin,  R.  W.  Irwin,  F.  D.  Long, 
W.  S.  New,  R.  Ramsay,  V.  E.  Robinson,  P. 
Scatterty,  I.  R.  Trollip,  W.  Waters,  and  L.  A. 
Womble. 

i\  Visitors,  including  Mr.  H.  Warington 
Smyth  (Secretary  for  Mines),  and  Fred.  Rowland 
(Secretary). 

NEW    MEMBERS. 

The  Secretary  announced  that  since  the  last 
meeting  of  the  Society  the  following  Associates 
had  been  admitted  by  the  Council  : 
HiGGlN.s,  Jerome  B.,  South  American  Development 

Co  ,  Giiayai|uil,  Ecuador,  South  America  (Box 

655).     Milling  Engineer. 
McPai)DE.n%  John  Krancis,  Reefton,  New  Zealand. 

Director  Reefton  SiOiool  of  Mines. 
Mercer,   John   W.,   15   Broad  Street,  New  York, 

U.S.A.     Mining  Engineer. 

MINUTES. 

The  Minutes  of  tlie  last  Ordinary  General 
meeting  were  confirmed. 


General  Business. 

third  annual  mining  exhibition. 
The  Secretary  :  As  you  have  seen  in  the 
advertisement  pages  of  the  Journal  the  prelim- 
inary announcement  is  printed  regarding  the 
Third  Annual  Mining  Exhibition.  We  wish  to 
bring  it  to  the  notice  of  members  at  this  early 
date,  in  order  that  they  may  have  sufficient  time 
to  prepare  any  exhibits  they  may  desire  to  bring 
before  the  public  at  that  Exhibition.  Further 
particulars  will  be  published  at  a  later  date. 

AMBULANCE   COMPETITIONS. 

The  Secretary  :  As  requested  by  the  Council 
of  this  Societ}-,  the  South  African  Red  Cross 
Society  has  agreed  to  undertake  the  arrangements 
for  the  Ambulance  Competitions  this  year.  The 
preliminary  dates  have  been  arranged  as  follows  : 

Colliery  Shields  Competition,  7th  December. 

Surface  ,,  „  1 4th  December. 

Underground,,  ,,  21  st  December. 

If  there  is  a  large  number  of  entries,  there  may 
be  some  elimination  trials  prior  to  those  dates. 
The  conditions  for  these  competitions  are  laid  on 
the  table,  and  copies  will  be  posted  to  each  Mine 
Manager,  Ho.spital  Superintendent,  and  Mine 
Medical  Officer,  during  the  ensuing  week. 

ANNUAL    DINNER. 

The  Secretary  :  The  Annual  Dinner  of  the 

Society  will  be  held  on  the  22nd  November,  at 
the  Carlton  Hotel,  and  the  tickets  will  be  £1 
each,  exclusive  of  wines.  This  year  the  Council 
has  resolved  that  ladies  may  be  invited  as 
guests  of  the  Members  at  this  function,  and  it 
is  hoped  that  there  will  be  a  very  large  attendance. 


UNION    OBSERVATORY. 
White  ( Vice-President)  :     I  should 


VISIT    TO 

Mr.  H.  A. 

just  like  to  refer  to  the  Society's  appreciation  of 
the  visit  which  we  paid  recently  to  tiie  Union 
Observatory,  and  to  express  our  thanks  for  the 
kindness  and  hospitality  shown  to  us  by  the 
Director,  Mr.  R.  T.  A.  Innes  and  Mrs.  Innes,  Mr. 
H.  E.  Wood,  and  the  staff  generally. 
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DISA.STER   AT    THE    UNIVERSAL    COLLIERY. 

The  President  :  You  will  all  Lave  read  of 
the  terrible  disaster  wliich  has  overtaken  the 
underground  workers  of  the  Universal  Colliery, 
Cardiff,  which,  it  is  feared,  has  caused  the 
death  of  417  colliers,  thus  making  it  the  worst 
that  has  happened  in  Great  Britain  for  70 
years.  As  Member.s  of  a  Society  v/hicli  is  in 
timately  connected  with  mining,  we  are  deeply 
grieved  at  thi.s  calamity,  and  I  am  sure  you  will 
all  join  in  passing  a  vote  of  condolence  to  the 
relatives  and  friends  of  those  who  have  lost  their 
lives. 

The  vote  was  passed  in  silence,  all  the  member.s 
standing. 

NOTE   ON    A    PROPOSED    METHOD    OF   ASSAY    OF  TIN 

ORBS  WITH  SOME  RKMARKS  ON  THE  ELECTRICAL 

CONDUCTIVITY    OF    MINERALS. 

Mr.    A.   Whitby   [Member    of    Council):     In 
the  course  of  some   investigations  of   Beringer's 
method   of   tin   assay   by   heating  the  ore  mixed 
with  oxide  of  zinc  and  metallic   zinc,   which  we 
found    somewhat    impracticable,    Mr.   Littlejohn 
suggested  the  wet  treatment  of  the  ore  with  zinc 
fume  and  hydrochloric  acid.     It  was  found  that 
under    certain    conditions    many    South   Africin 
casfsiterites  lent  themselves  readily  to  this   mode 
of  attack.     Some  results  obtained  were  as  under  . 
Pearce  Low.     New  Method. 
Rooiberg  concentrates       75'46  75'4S 

Swaziland     ...  ...       72'65  73'0 

German  S.W.    African 

cassiterite  ...      73'2  72'8 

Rooiberg  ore  ...         3'3  307 

4-14  4-07 

Unknown...  ...       30-5  29  04 

The  method  adopted  is  to  cover  the  bottom 
of  a  20  oz.  Hask  with  about  2  gm.  zinc  fume,  mi.x 
intimately  the  very  finely  agated  ore  with  3  to 
5  gm.  of  the  fume,  finally  adding  about  2  gm.  of 
reductor  zinc.  The  charge  was  slightly  mois- 
tened with  water  and  concentrated  hydrochloric 
acid  poured  down  the  sides  of  the  flask  drop  by 
drop,  maintaining  a  brisk  action  without  the 
introduction  of  so  much  liquid  as  to  cause  the 
zinc  to  become  separated  and  float,  or  in  other 
words  keeping  the  mass  in  a  pasty  condition. 
More  and  more  hydrochloric  acid  was  added  until 
from  50  to  even  100  cc.  had  been  used  and  when 
action  had  subsided  the  flask  was  fitted  with  a 
bent  tube  leading  into  boiled  water,  as  for  iron 
reduction,  and  boiled.  When  the  sponge  of  tin 
was  all  dissolved,  the  water  was  allowed  to  enter, 
a  fragment  of  calcite  quickly  added,  and  the  flask 
cooled  and  titrated  with  iodine  solution. 

The  points  to  be  observed  are  fine  agating  of 
the  portion  to  be   weighed,   and  maintenance  of 


intimate  contact  in  the  initial  stages.  Swaziland 
and  Rooiberg  concentrates  were  readily  amenable 
and  the  entire  operation  could  be  carried  out  in 
50  min.  with  them,  but  some  black-looking  cassi- 
terite from  German  S.W.  Africa  took  much 
longer  and  required  more  zinc.  The  process  so 
far  is  purely  academic,  because  the  results 
obtained  from  low  grade  ores  to  which  we 
thought  it  would  be  specially  applicable  have  not 
been  too  good,  and  moreover  considerable  exi)eri- 
ence  is  required  in  the  detail  work.  Arising  out 
of  this  matter,  however,  is  another  which  is  of 
interest  and  which  I  do  not  think  has  been 
hitherto  dealt  with.  Some  experiments  were 
being  tried  to  find  out  if  electrolysis  would  assist 
solution,  and  in  the  course  of  investigation, 
using  a  platinum  anode  and  cassiterite  cathode 
ana  very  dilute  hydrochloric  acid  as  electrolyte 
tin  was  deposited  on  the  cathode.  This  led  to 
the  assumption  that  cassiterite  is  a  conductor 
and  the  further  experiment  was  tried  of  partial 
immersion,  keeping  the  terminal  out  of  contact 
with  the  electrolyte.  Afterwards  various  crystals 
of  the  mineral  were  placed  dry  in  circuit  of  an 
ordinary  dry  cell  battery  and  voltmeter.  The 
battery  voltage  was  2"4  volts,  and  the  highest 
voltage  recorded,  reading  with  the  crystals  in 
series,  was  2'3  volts.  Some  further  experiments 
were  tried  on  such  minerals  as  were  obtainable 
in  definite  forms,  with  the  following  results  in 
sequence  of  conductivity  : — 

Bornite,  covellite,  chalcocite,  calaverite,  galena, 
cassiterite  and  magnetite. 

Chalcopyrite,  tetrahedrite  and  pyrolu.site. 
Stibnite,  hematite,  cinnabar,  siderite,  limonite, 
monazite,  scheelite,  hubneritc,  mangano-tantalite, 
columbito,lead  vanadate, chromate  and  molybdate. 
Sulphates,  carbonates  and  all  o.xides  e.^ccept  those 
mentioned  above,  gave  no  indications  with  our 
somewhat  rough  instrument  of  measurement. 

These  experiments  are  .so  interesting  that  we 
believe  they  should  be  followed  up  in  a  laboratory 
equipped  with  the  necessary  appliances  for  the 
measurement  of  electrical  resistances.  It  is  pos- 
sible that  a  research  carried  out  with  the 
a[)pliances  which  are  lacking  in  a  commercial 
laboratory  may  lead  to  interesting  discoveries 
showing,  say,  bias  along  certain  lines  of  cleavage 
in  crystals.  Some  such  results  we  have  obtained, 
but  there  are  pitfalls  as  the  crystals  shown  will 
illustrate,  and  .so  far  our  research  has  brought 
us  to  no  definite  conclusion  as  to  why  crystals 
which  possess  conductivity  will  have  it  more  pro- 
nounced on  one  plane  than  another. 

In  concluding  this  little  note,  I  wish  to  add  my 
thanks  to  our  assistant  Mr.  F.  S.  Green  for  his 
whole-hearte  1  and  enthusiastic  collaboration  in  a 
long  series  of  experiments  partially  outlined  in 
this  note. 


Oct.  1913      It'/zt.  Macdonald—Vacuum  FUlration,  at  the  Victoi-ia  Mill  of  the  Wmhi  Guld  Mining  Co.  1?1 


Mr.  H.  A.  White  (Vice-President):  In  con- 
nection witli  the  very  interesting  note  which  Mi. 
Whitby  has  read  to  ns,  I  would  like  to  ask  him 
if  he  has  made  any  determination  of  the  depth 
to  which  reduction  of  the  tin  proceeds  when 
cassiterite  is  submitted  to  the  action  of  zinc  and 
acid.  I  submit  that  would  have  an  important 
bearing  on  the  process  described. 

Mr.  A  Whitby  (Memher  of  Council):  As 
a  matter  of  fact  it  proceeds  through  the  whole 
mass  of  some  cassiterites,  that  i.s  to  say  the 
reduction  is  complete  in  possibly  say  1-5  to  20 
min.,  the  whole  of  the  cassiterite  is  converted 
into  spongy  metallic  tin.  Some  cassiterites 
are  more  obstinate,  and  I  think  that  fact  has 
been  remarked  on  before — I  have  not  been  able 
to  get  hold  of  the  reference,  but  I  think  that  has 
been  found.  Zinc  fume*,  however,  was  not  then 
used,  and  it  is  a  medium  that  readily  gets  at  all 
sides  of  the  crystal  as  a  particle,  and  enables 
decomposition  to  be  effected. 

Mr.  H.  A.  White  (Vice-President):  What  I 
mean  is,  has  .Mr.  Whitby  determined  the  dejjth 
of  the  metallic  tin  produced  in  a  large  crystal  of 
cassiterite  ? 

Mr.  A.  Whitby  ( Member  of  Council)  :  Would 
Mr.  White  kindly  inform  me  how  I  am  going  to 
determine  that  depth  ?  As  a  matter  of  fact,  it  is 
only  superficial  as  far  as  I  have  been  able  to 
observe. 

Mr.  H.  A.  White  (Vice-President):  Quite 
simply.  All  one  has  to  do  is  to  dissolve  that 
tin,  and  then  one  can  calculate  from  the  area 
exposed  and  the  tin  determined,  what  the  depth 
was. 

Mr,  A.  Whitby  (Member  of  Council)  :  Then 
we  will  proceed  on  tho.se  line.s. 


VACUUM  FILTRATION  AT  THE 

VICTORIA  MILL   OF   THE   WAIHI  GOLD 

MINING  CO.,  LTD.,    NEW  ZEALAND. 


(Read  at  May  Meeting,  191J). 


By  William  Macdonald,  A.R.S.>[. 
(Associate). 

DISCUSSION. 
Mr.  Thos.  B.  Stevens  (Corresponding  Mem- 
ber of  Council)  :  Mr,  Macdonald  is  to  be  con- 
gratulated and  thanked  for  having  given  us  such 
a  detailed  account  of  vacuum  filter  practice  at 
Waihi.  While  many  descriptions  have  been 
written  of  vacuum  filter  plants  in  use  in  different 
districts,  they  have  all  hitherto  carefully  avoided 


■I  have  -since  found  that  this  has  been  used  before  in  a  gravi- 
metric process  described  by  Koomaus.  .See  this  Journal,  Vol. 
ix,  July,  1908,  page  30. 


giving  those  details  which  are  of  most  importance 
to  the  practical  metallurgist,   namely  : — the  dis- 
solved   gold    loss,    and    the    detailed    cost    of 
treatment  ;  in  this  respect  the  paper  now  before 
us  fill.s  a  long  vacant  gap,   and  we  can  only  hope 
that  similar  information  from  other  sources  will 
now  be  forthcoming.     It  is  to  be  regretted  that 
in  the  past  the  ever  present  question  of  pending 
patent    litigation,     and    the     keen     advertising 
methods  of  exiiloiters  of  vacuum  filter  processes 
has  restrained  that  free  discussion  of  the  subject 
of  vacuum  filtration   which   has  now  become  so 
universal   in  other  branches   of  our   art.     After 
carefully  reading  Mr.  Macdonald's  paper,  one  can 
only  feel  convinced  that  the  Metallurgical  staff  of 
the   Waihi   mine   have  succeeded  in   evolving   a 
type  of   plant  eminently  suited  to   their  slime, 
and  the   author  very  rightly    points  out  in  his 
opening  rem  irks  that  such  a  plant  might  possibly 
be  an  entire  failure  on  other  cla.sses  of  material. 
In  Western  Australia  we  have  in  the  same  way 
produced  a  type  of  plant  to  suit  the  requirements 
of   the  slime  which  we  are  treating.     In  conse- 
quence   of    this    very    necessary   modification  of 
plant    to    suit    the    nature    of    material   treated, 
vacuum    filters  in    America,   New  Zealand,    and 
Western  Australia,  although  essentially  the  same 
in  princiidf,  differ  very  much  in  detail  ;  doubtless 
operators  on  the  Rand  also  have  already  intro- 
duced further  modifications   to    suit    their    own 
special  requirements.     For  slime  treatment  here 
we  have  the  two  main  types  of  vacuum  filters  at 
work  :   the   fixed   frame   ty[)e  with  separate  vat 
into     which     the     residues    are    discharged    and 
mixed  ;  and  the  travelling  frame  ty[ie  known  as 
the   "  Improved  Ridgway -Machine."     Both  types 
have  most  enthusiastic  supporters  and  the  honours 
as  regards  the  erection  of  new  plants  are  practi- 
cally equally   divided,    so   that  I  am  afraid   we 
cannot  give  our  Rand  friends  any  ffnal  advice  as 
regards  the  relative  merits  of  fixed  and  travelling 
frames.     The  filter  frames  or  leaves  in    use  at 
Waihi  are  different  as  regards  t!je  filling  material 
between  the  cloths  from  those  in  use  here,  and,  I 
believe,  elsewhere  also.     On  several  occasions  I 
have  tried  the  use  of  corrugated  steel  as  compared 
with  the  usual  coco  mat  or  wooden   laths,  and  I 
have  always  had  difficulty  in  obtaining  a  clean 
discharge  of  the  cake,  .so  that  hand  cleaning  has 
been  necessary.     The  steel  certainly  possesses  the 
advantage  of  allowing  the  cloths   to  be  readily 
removed  for  cleaning,  but  I  doubt  if  in  a  country 
where  unskilled  labour  is  expensive  this  feature 
could   outweigh  the  advantage   of  the  perfectly 
clean  discharge  which  can  be  obtained  by  air  or 
water  pressure  alone  when  using  cocoa  mat.     The 
use  of  the  "  Vacuum  Thickening  Plant "  is  inter- 
esting   as    showing     a    method    by     which    the 
amount  of  water  entering  the  cyanide  plant  can 
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be  reduced,  but  it  will  be  noted  that  the  de- 
watered  pulp  contains  but  little  less  moisture 
(35  to  40%)  than  is  now  obtained  by  decanta- 
tion  plants  on  the  Kand.  It  would  be 
interesting  to  know  what  is  the  percentage  of 
moisture  in  settled  \Yaihi  pulp,  as  it  would 
tlien  be  possible  to  form  an  opinion  of  the 
saving  of  gold  and  cj'anide  which  is  due  to 
the  use  of  the  thickening  plant.  Considering 
the  low  values  in  gold  and  cyanide  of  the 
spent  solution  used  as  wash  in  the  "  Washing 
Plant,"  it  appears  doubtful  if  anything  is  saved 
by  the  thickening  and  it  might  be  more  profitable 
to  thicken  by  settlement  only  and  run  more  spent 
solution  to  waste.  The  author  does  not  give  any 
explanation  as  to  why  the  filter  cakes  from  the 
"Thickening  Plant"  contain  35%  to  40%  of 
water  whilst  those  from  the  washing  plant  con- 
tained but  30%  of  spent  solution.  On  account  of 
this  difference  it  must  still  be  necessary  to  run 


to  waste  the  excess  of  spent  solution  formed  in 
addition  to  that  which  is  discharged  with  the 
residue.  In  consequence  of  this  the  gold  value 
of  this  additional  spent  solution  should  be  added 
to  the  dissolved  gold  contained  in  the  residue  in 
order  to  obtain  the  total  residue  loss.  It  is 
fortunate  that  the  Waihi  ore  apparently,  like  that 
of  the  Rand,  yields  its  gold  to  weak  strength  of 
cyanide  solution  and  that  a  spent  solution  low  in 
gold  can  be  obtained.  It  is  these  conditions 
that  render  the  use  of  a  final  water  wash  in  the 
vacuum  plant  unnecessary,  and  it  is  therefore  not 
advantageous  to  crush  in  cyanide  solution  as  it  is 
in  Kalgoorlie  and  in  other  districts.  When  a 
slime  requires  as  high  as  0'07%  KCN  solution  to 
dissolve  the  gold,  and  solutions  cannot  be  pre- 
cipitated below  0'12  dwt.  without  excessive  cost, 
the  spent  solution  becomes  so  valuable  that  the 
final  fresh  water  wash,  with  contingent  crushing 
in  cyanide  solution,  becomes  the  most  profitable 
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treatment.     On   such  a  plant  residue  must    be 
discharged  moist  with  practically  only  fresh  water, 
and  to  accomplish  this  all  of  tiie  plant  make-up 
water   must  be  added   as  wash   in   the   vacuum 
plant.     The  saving  in  gold  and   cyanide  to  be 
obtained  by  such  a  method  of  washing  is  well 
shown  by   the  curves  given  in  Figure   1,  which 
were  plotted   when   treating   a   5-5    dwt.    sli-ne, 
which  is  about  the  same  value  as  that  of  Waihi. 
The  soluble  gold  loss  also  in  residue  was  much 
the    same   as   is   obtained  there,    being    slightly 
under  1  grain  per  ton  of  dry  slime.     The  curves 
show  the  strength  of  gold   and    cyanide  of  the 
solution  drawn  off  by  the  vacuum  pumps  during 
formation   of  cake,  solution    washing  and  water 
washing.     The   method  of   determining  the  dis- 
solved gold  in  the  residue  by  squeezing  out  the 
gold-bearing  moisture  from  a  sample  of  the  cake 
is   open  to  the  objection  that  the    gold-bearing 
solution  present  in  the  filter  frame  and  spacing 
material  is  not  included  in  the  sample.     Possibly 
this  is  of  little  account  when  the  spacing  material 
is  corrugated  steel.     My  own  experience  has  been 
that  when  using  coco  mat  sufficient  solution  is 
discharged    from    it    directly    after   the   cake  to 
appreciably  increase  the  value  of  the  residue  in 
dissolved  gold.     I  should  be  glad  to  know  if  this 
has  been  noticed  at   Waihi.     One  of  the  great 
advantages    of   discharging    the    cakes    from    a 
vacuum    filter    into    a    separate    mixer    for    dis- 
integrating before  pumping  to  the  residue  dam, 
as  in  our   Western  Australian  filters,   is   that  a 
very  accurate  sample  of  the  residue  can  be  obtained 
which   can  be  guaranteed  to  contain  all  of  the 
dissolved  gold.      The  primary  reasons,   however, 
for  which  these  mixers  were  installed  was  to  save 
time  and  water  in  discharging.     The  worker  on 
other  fields  frequently  hears  surprise  expressed  at 
the  great  vitality  of  the  decantation  process  on 
the  Rand.     The  chief  reasons  for  such  vitality  I 
would  suggest  are  : — (1)  Ideal  grade  of  ore  for 
the  process  as  mentioned  in  Mr.  A.  Salkinsoii's 
remarks  ;  (2)  the  possibility  of  obtaining  excel- 
lent extractions  and  precipitation  with  very  weak 
solutions,   so   as   to  make  total  recovery  of  the 
cyanide  solutions  unnecessary ;    (3)    very    little 
mechanical  or   air  agitation   being   necessary  to 
dissolve  the  gold,  consequently  a  very  thin  pulp 
and  weak  cyanide  .solution  can  be  used  ;  (4)  an 
excellent  water  supply  ;  (-5)  the  great   difference 
in  price  between   skilled   and   unskilled  labour ; 
(6)  a  slime,  which  as  com|)ared  with  many  others 
settles  remarkably  well  and  consistently. 

In  Kalgoorlie  the  filter  pre.ss  and  vacuum  filter 
bear  much  the  same  relation  to  each  other  as  the  de- 
cants tion  process  and  the  vacuum  filter  do  inSouth 
Africa.  Casual  consideration  would  load  one  to 
conclude  that  owing  to  the  large  saving  in  labour 
in  a  place  where  unskilled  labour  is  so  expensive, 


the  vacuum  filter  nui-st  yield  very  much  higher 
profits.  Jlore  mature  consideration  however  will 
show  that  with  water  costing  7s.  per  1,000 
gal.  the  filter  press  shows  a  saving  of  moisture  in 
residue  amounting  to  over  4d.  per  ton  as  com- 
pared with  the  vacuum,  and  when  the  great  ease 
with  which  a  final  fresh  water  wash  can  be 
.-pplied  to  a  filter  press  is  also  taken  into  account 
the  reason  why  so  many  filter  press  plants  have 
been  retained  is  apparent. 


NOTES  ON  THE  ASSAY  OF  MINE 

s  a:\iples. 


{Read  at  Jtme  Meeting,  1913.) 
By  Robert  Duees  (Memuer). 


DISCUSSION. 

Mr     A.    Whitby   (Member  of  Council):    At 
first  sight  there  does   not  appear  to   be   much  to 
discuss  in  this  paper,  but  there  is   interest  in  the 
author's   opening  remarks.       jMuch  of   the   mine 
sampling  done  in  the  past  has  been    more  or  less 
valueles.s,  because  some  of  the   men  appointed  to 
this     work    did    not    know    hanging   from    foot, 
because  they  were    compelled   hy  their  superiors 
to  take  more  samples  per   day  than   they  ought, 
because  the  crushing  and  preparing  of   samples 
was  mainly  done  by   Kafirs,   and  because,  as  the 
author  suggests,    there  has  been   much  juggling 
with  figures.     I  hold,   and  have  always  done  so, 
that  the  mine  sampler  should  be  a  past-graduate 
in  his  particular  province,  that  he  should   not  be 
allowed  to  take  more  than  30  samples  a  day,  and 
that  more  care  and   attention   is  required  in  the 
taking,  crushing  and  sampling  down  of  what  he 
brings  up.      It    would   tend    to   closer  correlation 
between  milling  and  mining  figures.     One  of  my 
managers   of   long  ago   remarked  to   me   on   the 
close    relation.ship    existing    between    the    mine 
values   and   those    returnable    from  the   surface. 
Well,   the    sampler    on    this    mine  hardly    ever 
exceeded  30  per  day,  the  samples   were  all  hand 
crushed  under  my  sui)ervision,    and  half  a  penny 
weight  was  the  average  difference  in   computed 
values.     Since  then  that  particular  mine  has  at 
times  rushed  up  to  1-50  samples  a  day,  but  I  con- 
sider that   the  quality  of   the   work  must   have 
suffered.     Why  employ  an  .assayer  and  assistants 
to   assay    sanqjles    which    from  the  methods   of 
.sampling    are    not    representative    of    stope    or 
drive  1 

In  the  author's  next  paragraph   he  deals  with 
a  vexed  question.     If  a  sample  of   niixcd   ore 
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requires  to  be  turned  over  100  times,  who  is 
going  to  do  it  ?  On  most  of  our  large  mines  the 
chief  might  well  be  glued  to  his  balance-stool 
for  all  the  opportunity  given  him  to  supervise  the 
work.  Supposing  that  he  deputes  to  a  sub- 
ordinate the  duty  of  weighing,  he  should  check 
that  work,  see  every  cupel,  be  sure  of  his  part- 
ings, and  generally  keep  an  eye  on  fluxing,  pot- 
ting, not  to  speak  of  the  preparation  of  his 
samples.  Bear  in  mind  that  he  is  held  solely 
responsible,  and  is  often  merely  supplied  with 
learners. 

The  author's  tables  do  not  present  anything 
very  new,  but  I  cannot  quite  agree  with  his 
quantities.  90  gm.  of  soda  .seems  somewhat 
excessive  and  I  do  not  hold  with  his  borax  cover. 
According  to  the  principles  laid  down  by  recent 
authorities,  borax,  even  when  only  required  in 
small  quantity,  liest  carries  out  its  function  when 
intimately  mixed  with  the  charge.  I  must  refer 
Mr.  Dures  to  Fulton's  Manual  of  Assaying  and 
previous  remarks  of  my  own  on  this  subject. 
His  remarks  on  varying  amounts  of  silver  on  the 
same  mine  I  endorse,  but  how  is  it  to  be 
obviated'  Most  mine  samples  are  handed  in 
with  a  bare  number,  and  it  is  a  fairly  safe  average 
to  take  silver  fineness  of  mill  bullion  as  a  guide 
even  supposing  that  the  samples  are  truly  repre- 
sentative to  half  a  pennyweight  or  so. 

Mr  JaS.  Gray,  F.I.C.  ( Member  of  Council): 
I  fully  ariticiiiated  that  a  bri.sk  and  valuable  dis- 
cussion on  assaying  would  have  resulted  from  Mr. 
Dures'  paper,  for  many  points  have  been  raised 
which  afford  an  opportunity  for  criticism,  and 
opportunity  was  also  given  for  many  little  time- 
saving  devices  of  much  value  to  the  busy  mine 
assayer,  but  at  present  unknown  beyond  a  limited 
circle,  to  be  brought  forward.  For  instance,  it 
was  while  sojourning  in  Southern  Rhodesia  that 
I  ran  across  a  quick  method  of  inquarting  with 
silver  by  means  of  a  charcoal  block  and  a  blow- 
pipe, thus  saving  a  cupellation. 

It  was  my  lot  some  years  ago  to  occupy  the 
position  of  a.ssistant  assayer  on  one  of  the  local 
mines  and  in  tho.se  days  mine  samples  received 
very  scurvy  treatment.  At  one  particular  mine  it 
was  the  custom  for  over  100  mine  samples  to 
receive  a  '  baptism  of  fire ' — for  it  was  nothing 
imre — in  the  early  hours  of  the  morning.  One 
A.T.  charges  were  fluxed  and  placed  in  "  F " 
pots  and  were  then  handed  to  the  nigger  for 
fusing.  Each  fire  held  about  20  pots  and  the 
cupellations  were  carried  out  in  No.  5  cupels  in 
batches  of  32  and  I  have  no  doubt  that  the 
results  were  anything  from  50''^  to  100%  too 
low.     I  hope  that  these  days  are  gone. 

I  had  hoped  that  the  discussion  would  have 
brought  before  us  some  comparisons  between  the 


old  Cornish  furnace,  now  rarely  seen  on  the  mines, 
and  the  reverberatory  furnace.  I  am  told  that  the 
amount  of  reducer  necessary  with  the  reverberatory 
is  considerably  greater,  and  I  have  heard  of  one 
unfortunate  assistant  who  on  his  first  experience 
of  this  type  of  furnace  kept  to  the  old  quantity 
and  nearly  lost  his  job,  as  well  as  having  to  suffer 
a  lot  of  lurid  language  until  the  chief  had  under- 
gone the  same  experience. 

No  assayer  will  surely  dispute  the  necessity  of 
thoroughly  cleaning  the  bullion  from  adhering 
particles  of  cupel  and  this  is  emphasised  in  the 
table  given  by  the  author. 

Many  assayers,  experienced  on  the  Rand,  on 
proceeding  to  other  districts  neglect  to  determine 
the  silver  and  follow  the  Rand  practice  of  deduc- 
ting 10%  until  Nemesis  overtakes  them.  As  the 
author  jioints  out,  it  is  necessary,  even  on  the 
Rand,  to  keep  a  careful  check  on  the  silver  value 
which  alters  from  time  to  time,  and  from  place 
to  place. 


ELECTRIC   BLASTING. 


By      Wm.     Cullen,      (Past-President),      Thos. 

Donaldson    (Member   of   Council),    and 

W.    Waters   (Associate). 

During  the  past  few  years  the  question  of 
health  conditions  in  the  Gold  Mines  of  the  Rand 
has  been  receiving  a  large  amount  of  attention 
and  it  is  pleasing  to  observe  that  earnest  endeav- 
ours are  being  made  by  those  intimately  con 
cerned  to  bring  about  improvements  in  this 
direction.  Considerable  progress  has  been  made 
with  schemes  of  ventilation  ;  the  use  of  water 
sprays  is  becoming  more  general  and  various 
other  means  have  been  discussed  and  tried 
from  time  to  time.  It  must  be  admitted, 
however,  that  none  of  these  methods,  nor  even  a 
combination  of  them,  have  proved  effective  in 
overcoming  the  dust  evil,  during,  and  immedi- 
ately after,  blasting.  We  think  it  is  being 
gradually  realised  that  the  best  way  out  of  this 
difficulty  is  to  bring  all  workers  to  the  surface 
before  blasting  actually  begins,  and  within  the 
past  few  months  serious  attention  has  been  given 
to  the  question  as  to  whether  or  not  electric 
blasting  would  prove  of  material  assistance  in 
this  direction.  It  is  a  well  known  fact  that 
electric  blasting  has,  for  many  years,  been 
extensively  used  in  Europe  and  America,  but  we 
prefer  to  confine  our  attention  to  the  position  in 
South  Africa.  In  Natal  this  system  has  been 
com[)ulsory  in  "  fiery  "  coal  mines  for  many  years, 
while  in  Rhodesia  several  gold  mine  shafts  have 
been  sunk  by  its  aid.  In  the  Transvaal  and 
Orange  Free  State  electric  blasting  is  employed 
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in    several    coal    mines.      The    Transvaal    and 
Uelagoa  Bay  Colliery  has  used  it  exclusively  for 
over  a  decade  ;  the  Jliddellnirg  Steam,  Coal  and 
Coke   Company  has  practically   done  the  same, 
whde  the  Vereeniging  Estates  have  also  used  it  to 
a  considerable  extent.     At  the  Premier  Diamond 
Mine,    when    working    yellow    ground,     electric 
blasting  was  largely  used,  and  found  to  be  more 
economical   than   safety  fuse.     When,    however, 
blue  ground  had  to  be  dealt  with,  the  action  of  a 
row  of  simultaneous   shots  brought  down  huge 
masses  of  rock,    which  required  to  be  reblasted 
and  broken  up  for  loading.      Safety  fuse  blasting 
was,    therefore,    reverted    to,    as    the    rock    was 
broken  smaller  by  shots  acting  independently  of 
each  other.     Electric  delay  action  fuses  could  be 
used  with  success  at  the  Premier,   but  as  all  the 
workings  are  in  the  open,  the  question  of  health 
conditions    is   not    of    primary    importance.     In 
view   of  the  fact   that  in    practically   all   of   its 
branches    Rand     Mining    Practice    is    probably 
the    most  up   to  date   in  the  world,   it  appears 
somewhat  extraordinary  that  until  quite  recently 
no  organised  attempt  has    been     made    to    test 
the   possibilities    of  electric   blasting.     In  order 
to   show  that  we  ourselves    have    always    con- 
sidered that  it  was  worthy  of  serious  experiment 
in  connection  with  gold  mining  operations,  we  will 
give  a  short  resume  of  what  we  have  done  in  the 
past.     The  first  attempt,  so  far  as  we  know,  was 
made  at  the  Simmer  ifc  Jack  East  Mine  in   May, 
1901.     These    experiments    were  conducted    by 
Mr.   Catlin,    of    the    Con.solidated    Gold  Fields, 
in    conjunction     with    one    of    us,    but,    owing 
to    reasons    which    we    need    not    detail,     the 
matter    was    temporarily    dropped.      In    1907 
we    again    took     it   up    and    trials    were    con 
ducted    at    .seven  of  the    most    important    gold 
mines.      Our    experiments,    which    in   some   in- 
stances were    fairly  extensive,   were  carried  out 
intermittently,   according   ti  circumstances,  and 
ranged  over  a  period  dating  from  May,  19ii7,   to 
August,  1911.     These  proved  conclusively  tliat 
.'o    far    as    actual    rock    breaking    is   concerned, 
electric   blasting   gave   results  at  lea.st  equal  to 
those  obtained   with   ordinary   safety  fuse.     At 
that  time,  however,  the  question  of  cost  appeared 
to  be  the  first  consideration  and,  seeing  that  safety 
fu.se  blasting   was    apjiarently    the    cheaper,   no 
material  interest  in  electric  blasting  was  aroused 
amongst  Mine   Managers.     It  was  consequently 
left  to  the  contractor  to  say  whether  or  not  he 
would  adojit  it.     Xow,  as  we  all  know,  the  miner 
throughout    the    world   is    a    very    con.servative 
individual,  and  as  he  has  to  work  underground 
under  unjileasant  conditions,  he  naturally  asked 
whether  electric  blasting  would  give  him  a  bigger 
cheque.     If    not    he   had    no    use    for    it.     We 
suggested    that  one   or   more   levels    might    be 


equijiped  with  permanent  cables  and  stationary 
exploders,  in  order  to  make  the  work  as  easy  as 
possible  for  the  miners,  and  enable  them  to  carry 
out  thorough  tests,  but  sucli  ficilities  were  not 
forthcoming.  We  would  emphasi.se  the  fact  that 
we  do  not  intend,  or  even  for  a  moment  wish,  to 
criticise  the  attitude  ado[)ted  by  anyone  con- 
cerned, as  we  must  frankly  admit  that  the  im- 
portant advantages  to  be  gained  were  not  then 
appreciated.  In  other  word.s,  that  the  benefits 
are  not  so  much  in  the  way  of  obtaining  better 
blasting  results,  as  in  effecting  imiiroved  health 
conditions  for  all  underground  workers.  We 
shall,  however,  endeavour  to  show  that  not  (jnly 
are  health  conditions  improved,  but  that  under 
certain  circumstances  even  better  blasting  results 
can  often  be  obtained. 

We  have  for  several  years  contemplated 
writing  a  paper  on  this  subjecr,  but  the  apparent 
lack  of  interest  taken  led  us  to  the  conclusion 
that  it  would  be  premature.  It  is,  therefore, 
all  the  more  pleasing  to  find  that  at  last 
a  real  and  earnest  interest  in  electric  blasting 
has  been  arou.sed  in  the  Transvaal,  mainly 
because  everyone  is  anxious  to  do  his  utmost  to 
minimise  and,  if  possible,  eradicate,  that  terrible 
scourge  miners'  phthisis.  The  first  practical 
step  was  taken  by  the  City  Deep  Gold  iline, 
and  sinking  operitions  with  electric  blasting 
have  been  carried  on  there  for  several  months. 
We  must,  however,  give  credit  to  the  Albu 
Group  for  being  the  first  to  equip  a  whole  mine 
for  electric  blasting.  This  has  been  done  at  the 
Meyer  and  Charlton  G.M.  Co.,  Ltd. 

While  on  this  subject,  we  should  like  to  be 
allowed  to  refer  to  the  whole-hearted  personal 
interest  which  Mr  Geo.  Kathan,  the  Managing 
Director  of  the  General  Mining  and  Finance 
Corporation,  and  Mr.  F.  W.  Girdler-Brown, 
General  .Manager  of  the  Meyer  and  Charlton 
Gold  Mine,  have  taken  in  the  matter. 

AdviiHtnges  ClaiinfA  fo)'  Klectrie  Blasting. — 
We  will  now  consider  in  detail  the  probable 
effects  of  electric  blasting  and  the  advantages 
claimed  for  same.  It  is  quite  certain  that  the 
results  will  be  far-reaching,  and  we  will 
endeavour  to  deal  with  these  under  the  three 
following  headings  : — 

1.  Health  Conditions. 

2.  Safety, 

3.  Economy. 

Health  Conditions. — Undoubtedly  this  is  the 
most  important.  At  the  present  time  it  is  not 
necessary  to  propound  theories.  It  is  an  accepted 
fact  that  dust  is  "  the  "  great  danger  to  health, 
and  that  rock  dust  causes  infinitely  greater 
damage  to  human  beings  than  is  caused  by 
noxious  gases. 
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Reference  to  the  intenm  report  to  the  Minister 
of  Mines  submitted  in  June  last  by  the  Miners' 
Phthisis  Prevention  Committee  will  show  that 
the  maximum  quantity  of  dust  is  found  in  the 
atmosphere  of  the  mine  iinnvdiately  after  blast- 
ing, and  that  the  amount  remains  at  a  high 
figure  for  several  hours.  It  is  also  interesting  to 
note  from  the  same  report  that  when  dust  is  pre- 
sent in  very  large  quantities,  respirators  do  not 
aiibrd  that  protection  which  is  commonly  attri- 
buted to  them.  Ventilation  which  must  in 
course  of  time  be  brought  to  a  high  state  of  per- 
fection will  undoubtedly  reduce  the  influence  of 
noxious  gases  to  quite  negligible  proportions, 
except  in  places  which  are  naturally  difficult  to 
veatilate.  Mr.  Penlerick  in  his  interesting  com- 
munication before  this  Society  in  August  1912, 
showed  that  improved  ventilation  can  also  reduce 
the  dust  danger,  and  while  it  is  quite  true  that 
steps  apart  from  electric  blasting  are  being  taken 
to  minimise  and  overcome  this  danger,  it  must  be 
admitted  that  it  is  far  better  for  a  miner  to  be 
inhaling  pure  air  in  the  sunlight  than  to  be  deep 
down  in  the  bowels  of  the  earth  at  blasting  time, 
when  the  dust  is  at  its  worst.  It  is,  of  course, 
well  known  that  explosives  cause  fumes  and  dust, 
but  we  have  good  reasons  for  believing  that  few 
miners  have  any  real  conception  of  the  amount 
of  fumes  and  noxious  gases  which  are  produced 
by  safety  fuse  alone.  A  number  of  laboratory 
and  underground  experiments  have  been  made  in 
this  connection  and  reference  to  a  paper  entitled 
"Gases  Resulting  from  the  Use  of  High  Explo- 
sives," read  by  one  of  us  before  this  Society  in 
November,  1908,  will  show  that  appreciably 
large  quantities  of  both  carbon  monoxide  and 
carbon  dioxide  are  produced  by  burning  safety 
fuse.  Miner.s,  of  course,  know  from  actual 
experience  •  that  safety  fuse  gives  off  a  very 
large  amount  of  smoke,  which  must  naturally 
hold  in  suspension  a  large  quantity  of  the 
very  fine  dust  raised  during  blasting.  Electric 
blasting  will  remove  the  necessity  for  white 
miners  and  natives  having  to  rush  around  to 
light  up  at  firing  ("  cheesa  ")  time,  and  then  travel 
through  dust  and  fume  laden  drives,  stopes,  etc., 
as,  except  under  special  circumstances,  no  charges 
should  require  to  be  exploded  before  all  workers 
are  out  of  the  mine.  Instead  of  the  rush  always 
in  evidence  with  safety  fuse  blasting,  the  electric 
system  will  enable  the  operators  to  explode  the 
charges  at  their  own  convenience,  and  from  a 
place  far  removed  from  danger  zones.  One 
might  write  very  fully  on  this  subject  alone, 
but  we  consider  the  advantages  claimed  in  this 
direction  to  be  so  self-evident  that  we  need  not 
dilate  further  on  the  matter 

Safety. — On  this  question,  as  in  many  others, 
arguments  can  be  adduced  in   both  directions. 


At  least  one  of  us  has  had  very  considerable  exper- 
ience with  both  methods  of  blasting  in  South 
Africa,  and  in  many  other  mining  fields,  and  we 
unhesitatingly  express  our  firm  conviction  that 
electric  blasting  is  just  as  safe  as  blasting 
with  ordinary  safety  fuse.  Provided  ordinary 
precautions  are  taken,  and  common  sense  exer- 
cised, there  should  be  no  danger  of  premature 
explosion  when  a  portable  cable  and  exploder 
are  used,  as  the  miner  should  only  unwind  his 
cable  as  he  walks  out  from  the  working  face,  and 
would  then  reach  a  ])lace  of  safety  before  any 
connection  is  made  between  the  exploder  and 
electric  fuses.  If,  for  any  reason,  it  becomes 
necessary  for  him  to  return  to  the  face  before 
blasting,  or  in  case  of  total  misfire,  he  must 
always  disconnect  his  cable  from  the  exploder, 
and  also  make  certain  that  no  one  will  interfere 
with  it  in  his  absence.  Where  permanent  installa- 
tions are  employed,  these,  as  is  shown  elsewhere, 
can  be  made  so  safe  and  to  all  intents  and  pur- 
poses, so  completely  foolproof,  that  accidents 
from  premature  explosions  should  be  practically 
impossible.  We  all  know  the  dangers  ever  pre- 
sent when  having  to  light  up  safety  fuse  while 
standing  in  close  proximity  to  holes  charged  with 
explosives.  Mistakes  do  occur,  and  many  a  good 
man  is  now  in  his  grave  owing  to  irregularities 
in  the  use  of  safety  fuse.  Electric  blasting 
removes  this  danger. 

While  it  is  yet  too  early  to  express  any  opinion 
as  to  whether  or  not  electric  blasting  should  be 
made  compulsory  for  general  mining  operations, 
we  have  no  hesitation  whatsoever  in  expressing 
our  conviction  that  it  should  be  made  com- 
pulsory for  shaft  and  winze  sinking.  It  surely 
must  be  better  for  a  miner,  when  working  in  a 
shaft  or  winze,  to  be  able  to  explode  his  charges 
from  a  place  of  safety  than  to  be  obliged  to  light 
up  each  individual  shot  and  then  either  climb 
up  ropes  or  ladders  or  be  hauled  up  by  bucket 
or  skip,  with  the  ever  present  risk  that  some 
mi.shap  may  occur  to  prevent  his  getting  safely 
away  before  any  explosions  occur.  We  will 
conclude  this  section  by  referring  to  the  1912 
report  of  His  Majesty's  Inspectors  of  Explosives 
for  Great  Britain.  On  page  32  of  that  report  it 
will  be  found  that  although  an  immense 
amount  of  electric  blasting  is  carried  on  in 
Great  Britain,  only  one  miner  was  killed  and 
eight  persons  injured  during  that  year  by 
accidents  with  electric  blasting.  One  accident 
was  caused  by  the  shot-firer  allowing  another 
man  to  have  charge  of  the  battery  while  he 
himself  was  at  the  shot-hole,  and  the  remain- 
ing accidents  were  due  to  the  shot-firer  firing  the 
shots  before  persons  at  the  working  faces  had 
taken  cover.     The  report  states  ; — 
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it; 


"Few,    if   any,   of  these   casualties   would  have 
ocnirred  hud  the  precautions  laid  doion  in 
the  '  Explosives  in   Coal  Mines   Order '  been 
observed." 
Economy. — This  comes  last  in  importance,  and, 
in   our  opinion,    should    also    be    considered    as 
least.     Let  us,  however,  look  into  the  matter  and 
deal  with  it  under  its  various   phases.     On  first 
consideration  it  would  appear  that  blasting  with 
electricity    will    prove    more    costly    than    with 
safety    fuse.       If    we   take    the    actual    cost    of 
materials  used  up  in   each   case,  the  figures  work 
out  roughly  as  follows  : — 
Electric:   1,000  shots.     Cost  of  instan- 
taneous    electric     detonator     and 
delay  action  fuses  with  detonators  £7   12  6 
Safety   Fuse:     1,000    shots.      Cost  of 
detonator.?,    safety  fuse   and    fuse 

lighters     ... £o  12  6 

This  leaves  a  difference  of  £2  per  1,000  shots 
in  favour  of  safety  fuse.  We  must,  however, 
look  for  economy  in  other  directions.  So  far  as 
actual  rock-breaking  results  in  metalliferous 
mines  are  concerned,  the  only  evident  advan- 
tage to  be  gained  by  electric  blasting  over  safety 
fuse  is  in  connection  with  "cuts."  In  a  develop- 
ment drive  it  is  customary,  on  the  Rand,  to 
■drill  either  a  3-hole  or  a  4-hole  cut.  For 
these  cut-holes,  identical  lengths  of  safety  fu.se 
are  used,  the  ends  being  tied  together  so  that 
.all  can  be  lighted  simultaneously.  The  general 
idea  is  that  each  fuse  will  burn  through  with 
«uch  regularity  that  all  3  or  all  4,  as  the  case 
may  be,  of  the  charges  will  explode  at  the 
same  instant.  Usually  only  one  report  is 
heard,  thus  apparently  proving  the  above 
idea.  We,  however,  know  from  practical 
■experience  and  experiments,  that  no  safety  fuse 
in  the  world,  no  matter  what  price  be  paid  for 
it,  can  be  made  so  perfect  in  regularity  of 
turning  speed  that  identical  lengths  lighted 
simultaneously  can  be  guaranteed  to  burn 
through  in  identical  periods.  Not  only  is  there 
■sometimes  a  difference  of  fractions  of  one  second, 
'but  frequently  a  difference  of  several  seconds 
occurs  between  each.  Even  a  fraction  of  a 
second  makes  a  great  difference  in  the  detonation 
of  explosives.  What  really  happens  is  this  :  The 
cut  holes  are  so  inclined  that  they  nearly  meet, 
or  often  actually  meet,  at  the  base,  and  the  first 
fuse  to  burn  through  explodes  its  charge, 
which  in  turn  ex|ilodes  the  remaining  charges 
Vjy  concussion,  or  what  is  generally  termed 
''  sympathetic  deton.ition."  Although  there  is 
apparently  only  one  explosion,  so  far  as  the 
human  ear  can  judge,  there  is  actually  a  slight 
interval  between  the  ex|>los-i(m  of  the  various 
charges,  and  the  force  of  the  first  is  on  the 
wane  before  the  last  has  fully  developed  its  power. 


Now,  when  cuts  are  fired  with  instantaneous 
electric  detonators,  all  charges  attain  their  maxi- 
mum force  at  the  same  instant  and  better  results 
are  consequently  obtained. 

To  illustrate  what  we  mean,  we  may  cite  the 
example  of  three  or  four  horses  pulling  at  a  load 
in  individual  jerks  as  against  the  same  number 
pulling  with  a  combined  heave.  The  difference 
in  effect  is  obvious.  We  might  add  that  when 
cut  holes  are  drilled  too  far  apart  at  the  base,  it 
sometimes  happens  that  more  than  one  report  is 
heard  when  safety  fuse  is  u.sed.  When  this 
occurs  the  miner  generally  anticipates  trouble 
and  usually  his  fears  are  realised.  When  using 
instantaneous  electric  detonators,  separate  ex- 
plosions are,  of  course,  impossible. 

While  on  this  subject  of  "  cuts  "  in  develop- 
ment drives,  we  may  say  we  are  quite  aware  that 
some  people  claim  that  by  using  insLantaneous 
electric  blasting,  it  is  practicable  to  fire  the  cut  and 
round  at  the  same  time.  Our  opinion  is  that,  in 
certain  classes  of  rock  to  be  met  with  in  outcrop 
mines  on  the  Witwatersrand,  and  in  such  workings- 
as  railway  tunnels,  etc.,  where  there  is  ample  room 
to  --ig  up  rock  drills  to  make  holes  at  any  desired 
angle,  this  may  be  i)racticable.  When,  how- 
ever, we  have  to  deal  with  the  class  of  rock 
which  exists  in  our  deep  level  mines,  we 
believe  that  only  failure  will  result  from  any 
attempt  to  blast  the  cut  and  round  simul- 
taneously. We  have  no  doubt  whatever  but 
that  the  "cut"  should  be  fired  first,  followed 
by  the  "  ea.sers."  and  that  the  "  shoulder  "  holes 
should  go  before  the  "  back "  holes,  and  the 
"knee"  holes  before  the  "lifters."  We  also 
know  that  there  are  people  who,  while  admitting 
that  it  is  necessary  that  all  the  holes  should 
explode  in  the  rotation  above  indicated,  yet  argue 
that  it  is  possible  when  using  delay  action  fuses, 
to  light  up  the  "  cut  "  and  the  "  round  "  at  the 
same  time,  thus  firing  the  "  round  "  before  mak- 
ing certain  that  the  "  cut  "  has  come  clean.  We 
do  not  agree  with  this  procedure,  It  is  a  well- 
known  fact  that  when  using  safety  fuse,  at  least 
90%  of  the  "cuts"  do  not  break  to  the  bottom 
at  the  first  blast,  and  consequently  require  to  be 
recharged  with  a  few  cartridges  to  clean  them 
out.  Should  the  "cut"  and  round  be  lighted 
up  at  the  same  time,  and  the  "  cut "  fail  to 
break,  then  the  whole  of  the  "  round  "  will  be 
hung  up  and  consequently  all  the  explosives 
wasted.  Again  should  the  "cut"  have  come 
fairly  well  but  not  quite  to  the  back,  ttie  fact 
that  it  has  not  been  cleaned  out  before  firing 
the  "  round  "  may  result  in  the  "round  "  break- 
ing anything  from  6  in.  to  18  in.  short. 

Where  possible,  a  miner  should  always  be  given 
two  drives  so  that  he  will  be  able  on  the  same 
day   to   blast  the    "cut"   of  one  drive  and  the 
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"  round  "  of  the  other.  Should,  however,  it  be 
found  necessary  to  blast  both  "  cut "  and  "round" 
of  a  drive  each  day,  the  difficulty  can  be  overcome 
by  blasting  the  "  cut "  by  means  of  a  portable 
cable  and  exploder  at  a  convenient  time  prior  to 
the  general  blast,  leaving  the  "  round "  to  be 
dealt  with  in  due  course  at  the  general  blast. 
This  will  enable  the  miner  to  make  certain  that 
the  "  cut "  blast  is  satisfactory  before  blasting  the 
"round."  We  are  fully  aware  that  in  advising 
this  procedure  we  are  departing  to  a  slight  extent 
from  the  main  object  for  which  the  use  of  electric 
blasting  is  advocated,  but  it  will  not  appreciably 
efi'ect  the  general  result,  and  we  feel  that  it  would 
be  foolish  at  the  present  stage  of  our  experience 
to  favour  any  other  method  of  working. 

Returning  to  the  question  of  economy  pure  and 
simple,  we  anticipate  that  if  the  system  employed 
at  the  Meyer  and  Charlton  be  generally  adopted, 
the  extra  time  afforded  for  actual  work  at  the 
face  will  ensure  greater  footage  being  broken,  and 
thus  compensate  for  the  higher  cost  of  actual 
materials  used.  When  a  miner  has  to  fire  his 
own  charges,  as  is  done  with  safety  fuse  blasting, 
he  has  very  often  to  rush  through  with  his  drill- 
ing so  as  to  be  able  to  charge  u[i  and  fire 
in  the  time  available.  It  thus  happens  that 
where  he  nught  have  put  in  5^  ft.  holes,  had 
he  more  time,  he  must  be  content  with  5  ft. 
holes  or  even  le.ss.  At  the  Meyer  and  Charlton 
the  miners  drill  their  holes  and  charge  them  up 
ready  for  tiring,  leaving  the  ends  of  the  fuse  wires 
unconnected.  Their  day's  work  ends  there,  and 
they  go  to  the  surface.  Special  shot  firers  then 
attend  to  the  connecting  up  of  the  wires  and  the 
firing  operations.  The  additional  footage  to  be 
gained  in  this  manner  may  prove  to  be  consider- 
able. 

Again,  if  white  men  and  natives  enjoy  good 
health,  they  must  be  able  to  do  better  and  more 
efficient  work.  The  economic  advantages  to  be 
gained  in  this  direction  must  prove  very  far 
reaching. 

Lastly,  there  is  the  Miners'  Phthisis  allowance 
to  be  considered.  If  mining  companies  can  save 
this  heavy  expenditure,  or  even  part  of  it,  by 
ensuring  good  health  for  their  workers,  the 
economics  are  self-evident. 

Genera/  Use  in  Mines. — For  cuts  and  hammer 
holes,  where  the  hanging  is  good,  instantaneous 
electric  detonators  should  be  exclusively  used. 
For  all  other  work  delay  action  fuses  are  recom 
mended.  Seeing  that  delay  action  fuses  act 
in  identically  the  same  manner  as  ordinary  safety 
fuse,  in  respect  of  each  hole  exploding  in  the 
desired  rotation,  no  comments  thereon  are 
necessary. 

Work  Done  at  the  Meyer  and  Charlton. — 
Before   proceeding   to   deal   with   the  nature  and 


construction  of  the  a[)i)liances  required  for  electric 
blasting,  we  will  give  a  short  resume  of  the  work 
done  to  date  at  the  Meyer  and  Charlton  G.  M. 
The  first  step  consisted  of  a  surface  demon- 
stration given  by  one  of  us  at  the  request  of  the 
manager.  The  demonstration  was  intended  to 
show  what  materials  were  ready  at  hand  avail- 
able for  use,  rather  than  to  impart  any  instruc- 
tions as  to  the  use  thereof.  This  demonstration, 
given  in  the  morning,  was  followed  up  the  same- 
afternoon  by  practical  underground  experiments, 
the  neces.sary  charging  up  of  the  holes  being 
under  the  supervision  of  the  acting  mine  captain,. 
Mr.  Gillilands.  (In  passing  we  should  like  to 
mention  Mr.  Gillilands  as  having  taken  very 
great  interest  in  the  whole  matter,  he  having  in 
earlier  days  been  accustomed  to  this  work). 

The  first  underground  experiment  proved, 
highly  successful,  and  the  management  lost  no 
time  in  equipping  the  whole  workings  of  one  level 
with  permanent  cables  and  firing  same  from  a 
switch  box  at  the  shaft  station,  utilising  the 
electric  lighting  current.  The  next  step  was  to- 
equip  four  entire  levels  with  jjermanent  cables, 
connected  through  the  shaft  to  a  firing  cabin  at 
the  surface  shaft  head.  On  the  29th  September 
last  the  whole  mine  was  electrically  fired  from, 
the  surface  by  Mr.  Kotze,  Government  Mining 
Engineer,  and  the  results  proved  more  satisfactory 
than  could  have  been  antioipated.  Notice  of  how 
matters  have  progressed  at  the  Meyer  and  Charl- 
ton have  appeared  in  the  daily  press  and  we 
must  confine  ourselves  to  the  following  record  of' 
a  few  days'  work  : — 

October    1st.        580  holes.        3  misfires. 

2nd.        600     „  4       „ 

3rd.        .580     „  2       „ 

4th.        586     „  4 

6th.        550     „  3       „ 

7th.        620     „  5 

Sth.        590     „  4 

9th.        565     „  2 

1 0th.        602     „  3 

11th.        630     „  5       „ 


Total:      ...     5,903     „  35       „ 

Percent  misfires  ...  0'592. 
For  about  two-thirds  of  the  shots,  delay  action 
fuses  were  used,  the  remainder  being  fired  by 
means  of  the  instantaneous  type.  We  are- 
informed  by  the  manager  that  to  the  best  of  his 
belief,  when  ordinary  safety  fuse  was  used,, 
that  is,  prior  to  the  introduction  of  electric  blast- 
ing, on  an  average  6  to  7  misfires  occurred 
daily,  the  number  of  holes  blasted  being  about 
the  same  as  given  in  the  foregoing  list,  so  that 
the  average  percentage  of  misfires  with  safety 
fuse  was  slightly,  over  l'0%.  These  figures- speak, 
for  themselveSi 
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The  remaining  part  of  our  paper  deals  with 
the  nature,  construction,  and  use  of  the  various 
appliances  required  for  electric  blasting. 

Electric  Detonator  Fuses. — These  are  of  two 
classes,  \\z.  : — • 

1.  Instantaneous  electric  detonators. 

2.  Delay  action  fuses 

1.  Instantaneous. — There  are  two  varieties  of 
this  class,  viz.  : — 

(a)  High  tension. 
(/;)   Low  tension. 

The  detonating  composition  in  both  varieties 
is  the  same  as  in  the  ordinary  detonator. 

(a)  Hii/h  Tension. — In  the  high  tension  variety 
two  thin  strips  of  metal,  insulated  from  each 
other,  and  to  which  the  two  wires  are  respec- 
tively soldered,  enter  the  tube  where  they  are 
embedded  in  sulphur,  which  acts  as  a  water- 
proofing composition.  The  ends  (jf  these  leads 
are  not  metallically  connected  together,  but  are 
surrounded  by  a  flashing  mixture,  somewhat 
similar  to  a  match  head,  but  naturally  much  more 
powerful.  The  ignition  of  the  flashing  pil!  is 
eifected  by  the  passage  of  the  electric  spark 
between  the  two  tei-minal  points,  and  the  flashing 
pill  in  turn  explodes  the  detonator.  High  ten- 
sion electric  detonators  are  used  in  Great  Britain 
to  a  certain  extent,  but  are  not  exported  as  they 
are  considered  unsuitable  for  transport  and  long 
storage.  These  have  also  the  defect  that  they 
cannot  be  tested  before  use  with  a  galvanometer 
to  ascertain  their  condition,  nor  after  being  con- 
nected up,  to  find  out  if  the  circuit  is  complete. 
On  account  of  the  high  voltage  required  for  the 
high  tension  type,  these  have  to  be  connected  up 
in  parallel  and  are  con.sequentIy  unsuitable  for 
conditions  where  a  large  number  of  shots  have 
to  be  arranged  in  series. 

{/>)  Low  Tension. — These  are  similar  in  general 
construction  to  the  high  tension  type,  with  this 
important  dift'erence,  that  the  ends  of  the  metallic 
leads  embedded  in  the  flashing  pill  are  connected 
together  by  means  of  a  very  thin  platinum  wire, 
which  is  technically  known  as  the  "  bridge." 

Illustration  No.  1  shows  how  low  tension  de- 
tonators are  constructed.  Ignition  of  the  flashing 
pill  is  caused  by  the  electric  currentpassingthrough 
the  bridge  and  heating  same.  Owing  to  the 
circuit  being  completed  by  means  of  the  platinum 


bridge,  this  type  can  be  tested  with  a  galvano- 
meter both  before  use  and  after  being  connected 
up.     It    has    also    the    advantage    that   a    large 
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Illustration  No.  1  (a). — Low  Tension  Instantaneous- 
Electric  Detonator  (In  Section). 


II lustration  No.  1  (b). — Low  Tension   Instantaneous 
Electric  Detonator  (Complete). 

number  can  be  connected  up  in  series.  Exper- 
ience has  proved  that  low  tension  detonators  are 
very  suitable  for  transport  and  long  storage. 

Delay  Action  Fuses. — When  blasting  with 
instantaneous  or  delay  action  fuses  connected 
with  a  given  source  of  current,  ignition  takes 
place  simultaneously,  and  the  charges  connected 
with  the  instantaneous  fuses  naturally  explode 
simultaneously.  Simultaneous  explosion  is 
advantageous  under  certain  circumstances,  but 
there  are  conditions  under  which  it  is  neither 
desirable  nor  permi.ssable.  It  is  to  meet  such 
conditions  that  delay  action  fuses  have  been 
introduced,  for  while  they  also  permit  of  simul- 
taneous ignition,  their  use  makes  it  possible  to 
explode  the  charges  to  which  they  are  connected 
in  any  desired  rotation.  There  are  several  var- 
ieties of  delay  action  fuses,  but  in  our  opinion 
the  only  type  which  is  suited  to  conditions  in 
South  Africa  is  that  known  as  the  "  Venus." 
We   will   consequently   confine  our  attention  to 
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Illustration  No. 


-Delay  Action  Fuse  (In  Section). 
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this  particular  type.  The  construction  of  the 
electrical  portion  of  the  Venus  delay  action  fuse 
is  the  same  as  the  low  tension  instantaneous 
type,  in  fact,  the  only  essential  difference  is  that 
a  piece  of  ordinary  safety  fuse,  varying  in  length, 
according   to    the    delay  required,   is  interposed 


Illustration  No.  ,?  (b). — Delay  Action  Fuse 
(Complete). 

between  the  flashing  pill  and  the  detonator.  The 
■electrical  portion  is  situated  at  one  end  of  a  thin 
brass  tube  "24  in.  long  and  is  embedded  in 
sulphur  as  in  the  instantaneous  variety,  while  the 
safety  fu.se  enters  from  the  other  end  and  is 
secured  in  the  tube  by  .squeezing  the  latter  round 
it  at  one  point.  Further  security  is  given  by 
closing  up  the  junction  of  the  tube  and  the  safety 
fuse  by  means  of  water-proofing  composition. 

The  number  of  delays  which  can  be  obtained 
from  fuses  of  this  cla.ss  is  practically  unlimited, 
but  for  ordinary  practice  8  to  10  delays  are 
generally  found  sufKcient,  and  it  has  also  been 
found  that  in  order  to  ensure  that  the  charges 
explode  in  proper  rotation,  a  difference  in  length 
•of,  at  least,  2  in.  between  each  fuse  is  required. 
We  are  able  to  state  as  a  result  of  considei'alJe 
■experience  with  instantaneous  electric  detonators 
and  delay  action  fuses,  that  both  are  reliable  and 
it  is  only  rarely  that  we  come  across  a  defective 
one.  Nevertheless  we  recommend  that  everj'  fuse 
should  be  tested  before  use.  From  this  point 
onwards,  for  the  sake  of  convenience,  we  will  use 
the  term  "  fuse  "  to  indicate  both  electric  detona- 
tors and  delay  action  fuses. 

Testing  Fuses. — The  test  we  are  about  to 
■describe  provides  a  means  of  detecting  whether 
there  is  any  flaw  or  break  in  the  platinum  bridge 
or  the  wire  leads,  and  the  importance  of  detect- 
ing any  defect  of  this  kind  will  be  reali.sed  when 
we  state  that  one  defective  fuse  in  the  circuit  is 
sufficient  to  prevent  ignition  of  several  or  even  all 
of  the  fuses  in  that  circuit.  For  the  test  in  ques- 
tion the  galvanometer  is  used. 

Illustration  No.  3  shows  how  this  test  is  carried 
out.  When  instantaneous  fuses  are  being  tested 
singly,  the  detonator  is  inserted  through  the  hole 
in   the   inverted   metal    pot,  and  the  leads  are 


brought  to  the  terminal  of  the  galvanometer. 
One  lead  is  placed  in  contact  with  one  of  the 
terminals,  while,  with  the  other  lead,  contact  is 
made  and  broken  intermittently  with  the  other 
terminal.     If  the  needle  does  not  move  freely  the 


lUustrntion  No.  3. — Testing  Single  Fuses  by  Means 
of  Galvanometer. 

fuse  is  defective  and  should  be  discarded.  Th® 
current  produced  by  the  type  of  galvanometer 
specially  constructed  for  this  work  is  necessarily 
very  small  as  otherwise  it  might  e.xplode  the 
detonator,  but  to  prevent  accidents  the  detonator, 
as  already  said,  is  placed  in  the  inverted  pot. 
Delay  action  fuses  are  tested  in  the  same  way, 
but  when  there  is  no  detonator  attached  it  is  un- 
necessary to  put  the  fuse  in  the  pot  when  testing. 

Resistance  of,  and  Method  of,  Connecting  up  Elec- 
tric Fuses. — It  goes  without  saying  that  electric 
fuses  offer  a  certain  resistance  to  the  pa.ssage  of 
the  current  and  the  amount  of  that  resistance  is  of 
great  importance,  for  it  regulates  the  number  of 
fuses  which  can  be  fired  in  a  single  series  by 
current  of  a  given  voltage.  In  order  to  make 
this  matter  clear  we  will,  at  this  point,  briefly 
refer  to  the  methods  by  which  the  fuses  are 
connected  up. 

Method  of  Connecting  Fuses.  Broadly  speak- 
ing there  are  two  methods  :  — 

1.  In  Series. 

2.  In  Parallel. 

Illustration  No,  4  shows  how  connecting  in 
series  is  done,  and  renders  further  description 
unnecessary.        Connecting    in    parallel    merely 


Illustration  No  4  (a). — Connecting  in  Series 
(Diagram). 
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means  that  instead  of  arranging  the  fuses  in  one 
series,  they  may  be  divided  into  two  or  more 
series,  which  can  all  be  connected  with  the  same 
current   sui>()ly. 


Illustration  No.  4  (b). — Connecting  in  .Seiies  ; 
Set  of  Charges  Ready  for  Firing. 

As  will  be  shown  later,  on  account  of  the 
resistance  being  distributed,  this  method  has  the 
advantage  that  the  numlier  of  fuses  which  can 
be  connected  to,  and  tired  by,  the  same  supply  of 
current  is  greatly  increased.  This  brings  us 
back  again  to  the  question  of  resistance.  The 
resistance  of  a  low  tension  electric  fuse  is  due  to 
the  platinum  bridge  and  the  two  wire  leads.  The 
bridge  consisting  as  it  does  of  very  thin  platinum 
wire  offers  a  resistance  of  1  ohm,  the  amount  of 
the  remaining  resistance  depending  on  the  nature 
of  the  metal  used  for  the  leads  and  the  thickness 
and  length  of  same.  For  example,  if  these  leads 
are  of  coppi-r  wire  of  the  usual  thickness  (namely, 
about  'Oii  inches)  and  each  6  feet  long,  the  total 
resistance  of  the  fuse  will  be  about  \i->  ohms, 
the  copper  wires  being  responsible  for  only  0'2.5 
of  the  total.  If,  on  the  other  hand,  iron  wires 
of  the  san)e  length  and  thickness  are  employed, 
the  total  resistance  rises  to  almost  3  ohms. 

We  have  already  indicated  that  given  a  current 
of  a  certam  voltage,  the  number  of  fuses  which 
can  be  fired  in  series  depends  on  the  total 
re.sistance  of  the  series.  In  other  words,  it 
depends  on  Ohm's  Law,  which  is 


Pressure  (m  volts).  ,. 

•r: — : ; =curreut   (in   amperes). 

hesistaiice   (m  ohms).  ' 

Xow  the  total  resistance  offered  by  a  number  of 

fuses  connected  in  series  is  equal  to   the  sum  of 

the  resistance  of  the  whole  of  the  fuses  in  that 

series.      For    example,    if    Ave    connect  up    120 

fuses,  each  fuse  having  a  resistance  of  1  -2.5  ohms, 

the  total  resistance  will  be  150  ohms,  and  if  the 

power  at  our  disposal  has  a  pressure  of  1 10  volts, 

the  current  in  amperes  which   can  pass   through 

that  scries  of  fuses  will  be 

V  =  110     ,-,„., 

We  know  from  e.xperiment  that  when  the 
voltage  and  resistance  in  a  given  circuit  are  so 
related  to  each  other  that  0  7  amperes  can  pass- 
through  the  circuit,  all  of  the  fuses  will  ignite, 
so  that  a  pressure  of  110  volts  will  fire  120  fuses- 
if  their  combined  resi-stance  is  not  more  than 
1-50  ohms.  If,  however,  we  connected  up,  say, 
180  fuse.x,  each  one  having  a  resistance  of  1"25 
ohms,  the  position  would  be  as  follows  : — 

V=110     „, 
;  =  0  4  amperes, 

and  we  know,  again  from  experiment,  that 
many,  if  not  all  of  the  fuses  in  such  a  circuit, 
would  misfire.  We  cite  this  last  example  in  order 
to  show  how  important  it  is  that  the  number  of 
fuses  in  one  series  should  not  exceed  certain 
limits.  We  have  said  that  so  long  as  a  current 
of  0  7  amperes  can  pass  through  a  series  of  fuses,^ 
the  necessary  heating  effect  to  ignite  all  the  fuses- 
will  be  produced,  but,  for  the  sake  of  safety,  we 
strongly  recommend  that  the  resistance,  i.e.,  the 
number  of  fuses  in  a  series,  should  be  so  limited 
that  a  current  of,  at  least,  1  ampere  can  pass 
through  same  ;  that  is  to  .say,  the  value  of  th& 
resistance  of  the  circuit,  in  ohms,  should  not 
exceed  the  value  of  the  pressure  expressed  in 
volts. 

Example  :  80  fuses  each  with  a  resistance  of  1"25 
ohms  =  100  ohms  total  resistance. 

Then:  V=110      ,   .^ 

=  1"10  amperes. 

K=100  ^ 

It  will,  we  take  it,  be  understood  that  if  fuses 

with  iron  instead   of  copper  wires   of   the  same 

gauge  are  used,  the  number  which   can   be   fired 

in    one    circuit    must    be    greatly    reduced  ;    for 

instance  :    35    iron    wire    fuses,    each    having   a 

resistance  of  3  ohms,   if  connected  in  series,  will 

offer    a    total   resistance   of   105   ohms.     As   we- 

have  already  said, 

V=ilO     ,  „- 

.  =  l-0o  amperes, 


K=105 

.so  that  if  we  follow  the  standard  already  set  up,. 
35  of  such  fuses  is  the  maximum  number  which 
should  be  connected  in  one  series  with  a  --^uiiiily 
voltage  of  110. 
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Illustration  No.  5.— Connecting  up  in  Parallel. 


Now,  the  question  arises,  if  witli  a  pressure  of 
110  volts,  the  number  of  t-opper  wire  fuses  in  a 
single  series  under  the  most  favourable  condi- 
tions must  be  limited  to  about  80,  how  can  it 
be  arranged  to  fire  a  number  exceeding  that 
figure,  from  a  similar  voltage  supply  1  The 
answer  is  that  they  must  be  arranged  in  two  or 
more   parallel  circuits.      This    leads    u.s    to    the 


further  question  of  how  many  parallel  circuits 
can  be  connected  to  one  voltage  supply. 
Assuming  again  the  pressure  to  be  110  volts 
and  the  number  of  fuses  in  each  series  to  be 
within  the  limits  already  mentioned,  the  number 
of  parallel  circuits  still  de[iends  on  the  amount 
of  power  available.  For  instance,  if  the  power 
is  supplied  by  a  transformer  at  the  surface  with 
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an  output  of  10  araperes  and  about  110  volts,  to 
A  particular  level  through  wires  of  such  thick- 
ness that  when  tested  at  any  one  point  in  the 
level,  it  shows  substantially  110  volts,  when  a 
current  of  10  amperes  is  flowing,  then,  assaining 
as  before  that  1  ain[)ere  is  required  for  each 
■series,  ten  series  can  be  connected  to  and  fired 
through  these  wires.  We  know  from  theory,  as 
well  as  from  practice,  that  this  can  be  don;,  but 
we  strongly  recommend  that  even  a  larger  safety 
margin  than  the  above  conditions  would  afford 
slinuld    be  ado[)ted. 

At  the  Meyer  and  Charlton,  where  a  greater 
reserve  of  power  than  we  have  mentioned 
is  available,  the  number  of  fuses  in  any  one 
■series  is  so  limited  that  the  resistance  does  not 
exceed  75  ohms.  With  a  large  .safety  margin 
like  this,  the  number  of  circuits  in  parallel  may 
be  increased  with  little  danger  of  overtaxing  the 
capacity  of  the  system.  It  also  reduces  the 
chances  of  mi.stires  in  tlie  event  of  any  excessive 
resistance  being  inadvertently  introduced  through 
defective  connections,  and  covers  any  voltage 
drop  in  the  feeding  wires. 

To  sura  up  this  im|iortant  part  of  our  paper, 
we  may  say  that  tlie  number  of  fuses  in  series 
is  governed  by  the  value  of  the  voltage,  and  the 
number  of  circuits  which  may  be  connected  in 
parallel  is  limited  by  the  magnitude  of  the 
power    available. 

Relative  Merits  of  Copper  mid  Iron  Wire 
Leads. — It  will  be  gathered  from  what  has  just 
been  said  that  on  account  of  the  relatively  low 
resistance  which  copper  otfers  to  the  passage  of 
■electricity,  from  the  mining  point  of  view,  it  is 
preferable  that  the  wire  leads  should  be  made  of 
that  metal,  rather  than  iron,  for  it  not  only 
simplifies  connecting  uii,  but  reduces  the  risk  of 
misfires. 

From  the  metallurgical  point  of  view,  how- 
ever, iron  has  the  advantage  that  there  is  no 
danger  of  its  interfering  with  the  process  of 
treatment  of  the  ore,  nor  does  it  affect  the  quality 
of  the  fine  gold.  It  is  well-known  to  metal- 
lurgists that  at  present  a  certain  amount  of 
copper  from  the  detonator  tubes  finds  its  way 
into  the  bullion,  although  not  to  any  serious 
extent,  and,  so  far  as  we  know,  copper  from  this 
source  has  never  been  held  responsible  for  any 
troubles  connected  with  the  metallurgical  pro- 
cess. We  are  of  the  opinion  that  che  greater  part 
of  the  wire  leads  of  electric  fuses  could  be  picked 
out  of  the  ore  before  it  reaches  the  .stamps,  but 
it  is  undoubted,  that  if  copper  wire  leads  are 
employed  the  amount  of  copper  which  gets 
through  the  battery  screens  will  be  considerably 
increased.  Whether  this  increase  will  seriou.sly 
affect  the  process  of  treatment  of  the  ore  or  the 
quality  of  the  final  product,  is  at  present,  uncer- 


tain, but  if  ultimately  it  should  be  found 
detrimental  to  an  appreciable  <logree,  iron  wire 
leads  will  require  to  be  used  exclusively,  or  at 
least,  to  a  considerable  extent. 

Maknui  np  Chan/es  .-  Tampiiif/  and  connecting 
same. — The  manner  of  connecting  an  electric 
fuse  to  the  cartridge  is  practically  the  same  as 
for  ordinary  fuse  and  detonator  and  requires  no 
description  here.  With  regaid  to  tamping,  it 
may  be  said  at  once  that  electric  fuses  are  rather 
more  liable  to  damage  by  the  tamping  rod  than 
the  ordinary  fuse,  and  miners  should  be  cautioned 
to  exercise  care  when  carrying  out  this  operation. 

Method  of  making  Contact  between  Fuses. — 
Illustration  No.  6  shows  how  the  bare  ends  of 
the  wires  should  be  twisted  together  in  order  to 
ensure  i;ood  contact  and  firm  attachment. 


WROSG  MiTMOD 


Illustration  Xo.  U. — Metliod  of  Connecting  Fuses 
Togetiier. 

It  is  always  advisable  in  order  to  avoid  loss  of 
current,  that  care  should  be  taken  to  prevent 
uninsulated  joints  coming  in  contact  with  the 
ground.  This  is  particularly  advisable  in  the  gold 
mines  in  the  Transvaal  where  the  water  is  often 
slightly  acid,  for,  as  is  well-known,  slightly  acid 
water  is  a  much  better  conductor  of  electricity  than 
neutral  water.  If  this  should  be  impossible,  as 
for  example  in  wet  shafts,  it  is  absolutely  neces- 
sary that  the  joints  should  b°  protected  by 
insulated  tape. 

Portable  E.qAoders — We  come  now  to  the 
apparatus  required  for  firing  electric  fuses.  The 
most  common  method  is  by  means  of  a  portable 
exploder,  and  where  work  is  not  on  a  very  large 
scale,  this  apparatus  is  quite  suitable  and  safe. 
There  are  several  types  of  exploders,  but,  gener- 
ally speaking,  all  act  on  the  same  principle, 
which  is  that  of  the  dynamo,  in  fact  an  exjiloder 
may  be  looked  upon  as  merely  a  minature 
dynamo. 

In  one  type  of  portable  exploder  the  current  is 
generated  by  rotating  the  armature  by  means  of 
a  small  handle  at  the  side,  and  when  the  maxi- 
mum speed  has  been  obtained,  a  button  is 
pressed  which  closes  the  circuit,  connecting  the 
current  supply  with  the  firing  line. 

Another  and  probably  the  most  common  type 
is  known  as  the  "  Itackbar  "  exploder.  With  this 
type  the  armature  is  rotated  by  means  of  a 
vertical    plunger    acting    on  a   set  of  cogwheels. 
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When  tlie  plunger  reaches  the  bottom  of  its 
stroke,  it  automatically  closes  the  circuit,  and  the 
full  pressure  of  the  current  is  discharged 
into  the  firing  line.  The  voltage  produced 
depends  greatl)'  on  the  force  with  which  the 
plunger  is  pushed  down  and  to  ensure  maximum 
voltage  it  is  important  that  the  plunger  should  be 
pushed  down  with  as  much  force  as  possible. 

Ex[)loders  can  be  obtained  of  different  sizes 
according  to  the  voltage  required,  from  the  small 
pocket  type,  capable  of  firing  only  one  or  two 
fuses,  to  the  very  powerful  "  Atlas  "  type,  which 
we  have  just  illii.strated,  and  which  is  capable  of 
firing  up  to  170  low  tension  fuses  fitted  with 
copper  wire  leads  and  connected  in  series. 


r 
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Iliustratii 


Xo. 


-Atlas  E.\ploder. 

Firim/  Cables. — It  is  obvious  that  for  safety 
reasons  the  exploder  must  be  placed  at  a  consider- 
able distance  from  the  charges,  and  the  current  is 
conveyed  through  two  copper  leads.  Where  no 
permanent  .sy.stem  of  wiring  has  been  installed,  a 
portable  "twin  wire"  cable  is  generally  used. 
The  leads  of  a  cable  of  this  type  are  carefully 
insulated  from  each  other  and  are  bound  together 
in  one  cover  which  protects  them  from  outside 
influences. 

Bell  Wire  from  Cable  to  Fuses. — When  using 
a  "  twin  wire "  cable,  the  ends  near  to  the 
charges,  are  necessarily  close  together,  and 
in  order  to  join  them  to  the  two  ends  of  the 
series  of  charges  to  be  fired,  which  are  often  a 
good  distance  apart,  two  separate  lengths  of  wire 


are  required.  Cheap  insulated  "  bell  "  wire  is 
generally  employed  for  this  purpose.  The  "bell" 
vpire  leads  should  always  be  long  enough  to 
ensure  that  the  more  expensive  "  twin  wire " 
cable  is  far  enough  away  from  the  charges  ta 
prevent  its  being  damaged  by  flying  debris. 

Cable  Box  and  Reel. — When  portable  cable  is- 
used  it  i.s,  of  course,  necessary  to  run  the  cable 
out  just  before  firing  and  wind  it  up  again  before 
work  is  resumed.  Under  these  circumstances  the 
cable  is  best  carried  on  a  reel  as  shown  ia 
illustration  No.  8. 


Illiislruliii}!  Xii.  s. — Cable  Bo.x   and  Keel. 

Permanent  Cables. — Portable  exploders  caa- 
also  be  used  in  conjunction  with  permanently 
fitted  cablesi,  and  in  shaft  sinking  and  gold  mining: 
in  general  where  electric  blasting  becomes  the 
regular  j'ractice,  permanent  cables  will  be  found 
mo.st  convenient.  This  matter  will  be  dealt  with 
in  more  detail  under  our  next  heading. 

Perinaiieiit  Fleet  rival  Installation. — Permanent 
installations  are  used  to  a  certain  extent  in 
Europe  and  America  for  electric  blasting,  and  in 
our  opinion,  this  is  the  only  practical  method  for 
large  scale  operations  in  Rand  gold  mines. 
This  naturally  raises  the  question  whether 
tiring  should  be  done  from  the  surface  or  from 
the  shaft  stations  of  the  diflerent  levels.  On 
certain  large  mines  it  may  be  found  extremely 
difficult  to  adopt  the  surface  method  of  firing, 
but  where  possible,  it  should  be  installed,  mainly 
for  the  reason  that  the  whole  mine  can   be   fired 
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by  one  individual,  after  all  the  workers  have  been 
brought  to  the  surface.  Surface  firing  has  also 
the  advantage  that  precautions  arranged  with  a 
view  to  preventing  premature  explosions  can  be 
made  more  effective. 

We  will  now  give  a  brief  description  of  the 
system  in  use  at  the  Meyer  and  Charlton  Mine, 
and  indicate  how  it  is  operated  The  system  was 
devised  by  Mr.  F.  W.  Girdler  Brown,  General 
Manager,  and  Mr.F.  Chamberlain,  chief  electrician 
of  that  mine.  Four  levels  have  been  fitted  up  for 
electric  blasting.  The  current  is  carried  down  tiie 
shaft  in  a  seven  core  highly  insulated  cable,  the 
wires  being  7/20  S.W.G.  and  is  taken  througii 
each  level  by  means  of  a  "twin  core  "  cable,  the 
wires  again  being  7/20  S.W.G.  highly  insulated 
and  armoured. 

The  miners  charge  up  their  holes  and  leave  the 
wire  leads  of  the  fuses  unconnected.    After  all  the 
day-shift  workers  have  been  hauled  to  the  surface, 
three    or    four  specially  trained   men  go   undei 
ground  to  connect  up  the  charges. 

Each  operator,  having  connected  up  a 
given  series  of  charges,  tests  the  series  with  a 
galvanometer  in  order  to  find  out  whether  or  not 
there  are  any  defective  connections.  If  the 
galvanometer  indicates  any  defect  the  operator 
must  trace  it  and  put  it  right. 

Illustration  Xo.  9  shows  a  circuit  being  tested. 


Illustration  No.  9.— Testing  a  Series  of  Charges 
Underground. 

When  everything  is  in  order  he  connects  this 
circuit  with  the  firing  cable  of  the  level.  All 
other  circuits  are  dealt  with  in  the  same  manner. 
Illustration  No.  9  also  shows  one  of  the  boxes  in 
which  connection  is  made  to  the  firing  cable. 
The.se  boxes  are  fixed  on  the  cable  at  intervals  of 
60  ft.  along  each  drive. 

Further  operations  will  be  more  easily  followed 
by  referring  to  illustration  No.  11  and  in  order 
that  this  illustration  may  be  more  readily  under- 
stood, we  reproduce  a  photograph  of  the  switch- 
board in  the  firing  cabin  at  the  surface. 


Illustration    No.    1 1    shows 
arrangement  for  two  levels  onli 
are  equipped  in  the  same  way. 


the   underground 
:  the  other  level* 


Iltustmtion  No.  10. — Switclilioan!  in  Surface  Firing 
Cabin  at  Mej'er  and  Charlton  G.M.  Co.,  Ltd. 

Having,  as  already  stated,  connected  every  cir- 
cuit to  the  firing  cable,  the  operator  makes  sure 
that  everyone  is  out  of  the  level.  He  then  closes 
and  locks  gate  E  (of  which  we  will  re-produce  a 
photograph  later  on)  in  the  cross  cut,  and 
proceeds  to  the  shaft  station.  He  then  unlocks 
the  box  containing  the  double  pole  switch  (F), 
and  puts  the  switch  in  the  "on"  position, 
thereby  establishing  connection  between  the 
firing  cable  of  the  level  and  the  main  cable  in  the 
shaft.  When  everything  is  in  order,  he  is  hauled 
to  the  surface.  The  act  of  closing  tlie  gate 
operates  on  an  automatic  switch,  which  closes  a 
break  in  the  indicator  line  at  that  point. 
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Illustiration  No.   11. — Sketch  of  Electric -Blasting  Installation  at  the  Meyer  and  Charlton  G.M.  Co. 


Operations  similar  to  those  we  have  described 
have  been  going  on  in  the  other  levels  at  the  same 
time.  We  may  say  that  the  operator  in  each  level 
is  the  only  one  who  possesses  keys  of  the  double- 
pole  switch  and  the  gate  in  the  cross  cut. 

When  the  connecting  up  operations  under- 
ground have  been  completed,  the  mine  captain 
proceeds  to  the  firing  cabin  on  the  surface,  of 
which  he  alone  has  the  key,  and  opens  it. 
He  then  unlocks  the  double-pole  switch  (A),  of 
which  again  he  possesses  the  only  key,  and  places 
it  in  the  "  on  "  position.  If  current  is  on,  it  will 
be  indicated  in  the  voltmeter  (V).  He  then  puts 
the  single-pole  "  over  switch  "  (B)  in  the  upward 
position  and  in  so  doing  switches  the  current  into 
the  indicator  line.  After  this  he  closes  lamp 
switches  (Hj,  H^,  H^,  and  H^)  and  waits.  As 
soon  as  the  gate  (F)  in  the  crosscut  is  closed, 
lamp  d^  will  glow  indicating  that  all  is  ready  in 
that  level.  After  all  four  lamps  dj,  d.„  dj,  and 
d^,  have  become  incandescent  indicating  that  al 


levels  are  ready  for  firing,  the  mine  captain  opens 
the  lamp  switches  and  puts  the  "over  switch  "  (B) 
in  the  downward  position  thereby  switching  the 
current  off  the  indicator  line  and  into  the 
firing  line.  When  current  is  in  the  firing  line 
the  small  red  lamp  (D)  on  the  switchboard  will 
glow. 

He  then  closes  switches  Cj,  C._„  Cj  and  C^,  in 
turn,  and  in  doing  so  tires  the  charges  in  each 
level.  It  is,  of  course,  advisable  to  leave  each 
switch  "  on  "  for  a  definite  interval  of  time,  say, 
3  .sec,  and  also  to  allow  time  for  all  charges  in 
one  level  to  explode  before  switching  the  current 
on  to  the  next  level.  The  reason  for  this  will 
appear  later.  Having  fired  all  the  levels,  the 
mine  captain  puts  all  switches  on  the  switch- 
board in  the  cabin  in  the  "  off"  position,  locks 
up  the  double-pole  switch  and  then  locks  the 
cabin.  Next  morning,  before  work  is  resumed, 
the  double-pole  switch  at  the  shaft  station  of  each 
level  is  put  in  the  "off""  position  and  locked  up. 
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If  the  person  carrying  out  this  duty  should 
notice  that  the  red  lamp  (G)  situated  near  the 
switch  box  is  glowing  he  knows  that  the  switches 
in  the  firing  cabin  have  not  been  put  in  the  "  off" 
■position.  In  other  words,  the  current  is  still 
on  the  firing  line  and  he  must  report  this 
irregularity  at  once.  This  lamp  constitutes  a 
very  important  safeguard,  because  every  level 
gets  the  same  warning,  and  some   one   is  sure  to 

■  report  the  matter.  It  will  be  observed  from 
Illustration  No.  11  that  arrangements  have  been 
made  to  enable  firing  to  be  done  from  the 
lighting  current  of  the   mine  if   desired,    but  in 

•order  to  use  this  arrangement  it  is  necessary  to 
do  the  firing  from  the  station  of  each  level 
separately.  When  not  required,  the  current  on 
this  auxiliary  system  i.s  cut  off  by   removing   the 

ifuses  on  both  the  outgoing  and  return  wires, 
which  connect  the  wires  of  the  lighting  system 
to   the   firing  cable   of   each  level.     It  has  been 

iput  forward  as  an  objection  to  firing  from  the 
surface  that  it  will  be  difficult  to  tell  whether  all 
levels  have  been  fired,  and  impos.sible  to  count 
the  .shots.  The  first  objection  has  been  met  at 
the  Meyer  and  Charlton  by  establishing  a  tele- 
phone system  between  the  firing  cabin  and  the 
different  levels,  and  by  this  means  it  is  possible 
to    hear    the    blast    proceeding.     To   make    this 

.arrangement  effective,  it  is,  of  course,  necessary 
to  wait  until  all  charges  have  exploded  in  one 
level  before  switching  the  current  on  to  the  next, 
hence  the  interval  of  time  already  referred  to, 
which  is  neces.sary  between  the  firing  of  the 
different  levels.  As  for  counting  the  shots,  that 
is  impossible  under  any  conditions. 

We  now  come  to  consider  the  question  of  the 
dangers  attendant  on  the  .system  of  firing  by 
means  of  a  permanent  installation,  such  as  we 
have  just  dealt  with.  First  there  is  the  danger 
of  premature  e.xplosion  through  accidental  closing 

•of  the  circuit.  A  glance  at  the  sketch  we  have 
just  been  dealing  with,  will  show  that  when  the 

•current  is  not  required  it  is  cut  off  at  the  surface 
by  means  of  a  locked  double-pole  switch  in  the 
firing  cabin.  If  this  should  be  accidentally  left 
"on,"  there  is  the  single-pole  "over  switch,"  but  if 

'that  also  should  be  left  in  circuit,  there  are  the 
small  switches,  one  on   the   firing  line   of   each 

'level.  Then  if  it  should  so  hajipen  that  all  of 
the  switches  in  the  firing  cabin  are  left  in  the 
"  on  "  po.sition,  there  is  the  double-pole  switch  at 
the  shaft  station  of  each  level.  Finally,  this 
switch,  as  has  already  been  said,  ojierates  a  red 
lamp,  which  acts  as  a  danger  signal  in  the  case 
of   all    switches  being    left  on.      There  if;  very 

little  chance  of  all  of  these  safeguards  being 
neglected  at  the  same  time. 

We    now    come    to   deal   with   the   danger    of 

rprematuie    explosion    through    current    leakage. 


Illustration  No.  12  will  serve  to  show  what  we 
mean  in  this  respect. 

Referring  to  Figure  1,  (A)  is  a  single-pole 
switch  in  the  "off"  position.  At  (B)  the 
uninsulated  ends  of  two  fuses,  which  are  con- 
nected together,  have  been  stuck  into  the  wet 
ground,  while  at  (C)  the  bare  wire  of  the  firing 
line  has  been  exposed.  Assuming  that  the 
current  is  left  accidentally  on  the  firing  line  while 
the  work  of  connecting  up  the  charges  is  in 
progre.ss,  it  is  possible  that  under  certain  condi- 
tions, even  when  switch  (A)  is  in  the  "off" 
position — or,  to  go  further,  even  when  the  circuit 
is  also  broken  at  another  point,  as  shown  in  the 
sketch — suHScient  current  to  fire  s(jme  of  the 
charges  can  tiow  through  the  earth  from  (B)  to  (C). 

If,  however,  as  shown  in  Figure  2,  both  the 
outgoing  and  return  wires  on  the  firing  line  are 
broken  by  means  of  a  double-pole  switch,  or  to 
go  further,  as  has  been  done  at  the  Meyer  and 
Charlton,  if  both  wires  are  cut  at  two  separate 
points  by  means  of  double-pole  switches,  the 
danger  of  premature  explosion  through  current 
leakage  is  avoided.  Nevertheless,  our  examples 
show  the  necessity  for  the  use  of  double  pole 
switches  in  an  installation  of  the  kind  we  have 
been  describing.  Before  leaving  this  subject,  we 
should  like  to  say  that  we  consider  the  scheme 
now  in  use  at  the  Meyer  and  Charlton  reflects 
great  credit  on  the  officials  concerned,  especially 
when  it  is  remembered  that  the  scheme  of  firing 
practically  the  whole  mine  from  the  surface  was 
in  actual  operation  four  weeks  after  the  first 
steps  were  taken  towards  the  introduction  of 
electric  blasting. 

Admirable  as  the  scheme  is,  we  are  able  to 
state  that  the  officials  referred  to,  are  quite  alive 
to  the  fact  that  it  is  not  perfect.  They  have 
been  handicapped  in  one  or  two  respects  through 
lack  of  suitable  material,  and  they  have  in  view 
certain  alterations  which  will  further  increase 
the  safety  factor.  One  of  these  alterations  will 
result  in  the  gate  in  the  cross-cut  at  the  shaft 
station  of  each  level  forming  a  part  of  the  firing 
line  of  that  level,  so  that  even  if  all  switches 
should  be  left  in  the  "  on "  position,  no  firing 
will  be  possible  in  any  given  level  until  the  gate 
of  that  level  is  not  only  closed  but  locked. 

We  desire  to  express  our  great  indebtedness  to 
the  Managing  Director  of  the  General  Mining  and 
Finance  Corporation  and  to  the  General  Manager 
and  various  officials  of  the  Meyer  and  Charlton 
Gold  Mine  for  their  courtesy  in  supplying  details 
of  the  method  of  working  and  results  obtained 
at  the  above-mentioned  mine.  We  should  like 
to  place  on  record  our  appreciation  of  the  services 
rendered  by  ilr.  G.  F.  Aycrs,  one  of  our 
colleagues,  in  assisting  to  collect  the  data 
necessary  for  the  preparation  of  this  paper. 
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Illustration  No.  i5.— How  to  Avoid  Premature  Firing  Tlironj,'li  Current  Leakage. 


In  conclusion  we  may  say  that  our  endeavour 
has  been  not  only  to  state  the  case  for  electric 
blasting,  but  to  put  forward  some  information 
regarding  its  practical  application  which  will  be 
of  assistance  to  those  directly  concerned  in  its 
use.  We  ar6  aware  that  in  the  course  of  our 
remarks  we  have  touched  on  several  points  which 
leave  ample  room  for  discu.ssion,  and  we  hope 
members  will  come  forward  and  give  their  views 
on  this  highly  important  suliject. 


Appendix  "A". 

Permanent  Electrical  Installation  at  Jleyerand' 
Charlton  G.  M.  Co.  Ltd. 

Path  of  Current. — The  transformer  supplies 
alternating    current    so  that   it   does  not  matter 


Illv.sl  nit  lull  \o.  1.1    a).- 
iOpeii) 


-Hate  in  C'n 


cut 


II lustration,  LI  (li). — C^ate  in  Cross-cut  (Shut). 

from  which  ]ioint  we  start  to  trace  itS- 
path.  The  arrangenit-nls  for  all  levels  are 
similar,  therefore,  it  is  only  nece.'^sary  to  deal 
with  one  level.  Referring  to  illustration  No.  11  : 
(Level  No.  20). 
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Indicating  Line. — (That  is  the  line  carryin" 
current  to  the  indicating  hiiup  on  switcli  board  at 
the  surface.  When  the  lamp  glows  firing  may 
■be  proceeded  with  in  the  level). 


Iihisti-ation  No.  i^.— Firing  Box  at  Shaft  Station. 

Leaving  the  transformer  the  current  flows 
through  line  1  and  main  switch  A  ;  into  the  fuses 
on  switch  board  :  through  line  2  and  indica- 
ting lamp  d^  :  through  switch  H^  into  firing  line 
4  :  branches  into  line  •">  and  then  thrfiugh  resis- 
tance lamp  and  switch  on  gate  E  (gate  being 
closed)  into  the  return  indicating  line  6  :  through 
"over "switch  B  (which  is  in  upward  position) 
and  back  through  switch  A  and  line  7  to  trans- 
former. 

Firin;/  Line.  —  Again  leaving  transformer 
through  line  1  the  current  Hows  through  switch 
A  into  the  fuses  on  switchboard  :  through  switch 
U^  (closed)  into  firing  line  4  :  through  fuse  8  (at 
shaft  station)  and  switch  F  ;  into  firing  cable  in 
the  level  :  through  electric  detonator  fuses  ;  back 
to  switch  F  :  through  fuse  9  :  into  return  firing 
line  3  :  then  through  "  over  "  switch  B  (which 
is  in  downward  po.sition)  :  back  through  switch 
A  and  firing  line  7  to  transformer. 

When  firing  from  shaft  stations  by  means  of 
alternate  arrangements  connected  with  shaft 
lighting  system,  the  current  Hows  through  line 
12  into  fuse  11  :  through  switch  F  along  firing 
cable  in  the  level  :  through  electric  detonator 
fuses  bax:k  through  switch  F  and  fuse  10: 
through  line  13  to  lighting  main. 

Mr.  E.  Pam  ( Memher  of  Council)  :  It  is  a 
.-great  pleasure  to  me  to  pro|)ose  a  vote  of  thanks 
±0  these  three  gentlemen  for  a  most  interesting 


paper  on  a  subject  which  has  come  to  the  front 
again  cjuite  recently.  1  think  the  order  in  which 
the  authors  have  put  the  various  jmints,  that  is, 
health,  safety  and  economy,  also  refiects  a  very 
sound  feeling  which  is  at  |iresent  existent  on  the 
Rand.  I  think  it  is  clear  that  the  reason  why  we 
have  not  adopted  electric  blasting  so  rapidly  as  the 
coal  mines  have,  is  th.^t  it  is  obviously  not  so  vital 
on  metalliferous  mines,  and  I  think  it  is  only  fair 
to  put  on  record  that  the  majority  of  the  metalli- 
ferous mines  in  England  still  use  ordinary  fuse. 
With  regard  to  the  manufacture  of  fuse,  a  state- 
ment is  made  that  the  burning  is  not  quite 
regular,  but  I  have  so  far  been  absolutely  unable 
to  prove  any  case  of  so  called  running  fuse,  and 
from  enquiries  from  Inspectors  of  Mines  and 
E.\plosives  am  lead  to  believe  that  the  danger  is 
non-existent. 

Before  criticising  the  question  of  economy,  I 
should  mention  that  I  agree  a*  once  that  it  is  a 
small  matter  and  does  not  compare  in  importance 
with  health  and  safety  ;  but  I  would  call  atten- 
tion to  the  fact  that  in  the  calculation  the  cost  of 
the  extra  blasting  gang  has  not  been  taken  into 
account.  Apparently  three  or  four  men  are  used 
on  the  Meyer  and  Charlton  for  four  levels,  so  that 
the  cost  cannot  be  neglected. 

Another  point  I  note  is  a  discussion  on  the 
question  of  blasting  a  development  face  in  one 
siiif  t.  The  final  conclusion  appears  to  be  to  blast 
the  cut  early  and  then  go  back  and  blast  the 
.lound.  I  am  afraid  that  is  not  very  satisfactory, 
because  the  men  are  asked  to  go  back  into  the 
smoke — the  very  thing  we  are  trying  to  avoid. 
AV^here  it  is  possible  to  give  a  man  two  places, 
there  is  no  difficulty.  There  is  a  possibility  that 
by  the  more  etKcient  blasting  of  the  cut  electric- 
ally, it  may  become  practicable  to  blast  the  whole 
cut  and  round  together,  and  if  this  can  be  proved 
it  will  be  a  big  advantage  both  in  safeguarding 
health  and  in  economy.  I  think  we  should  note 
also  that  although  we  are  all  agreed  that  there  is 
a  lot  of  smoke  and  dust  about  at  blasting  time, 
there  are,  comparatively  speaking,  a  small  propor- 
tion of  our  men  suft'ering  from  that.  Very  serious 
ettbrts  have  been  made  as  the  authors  mention 
along  other  lines.  I  took  out  son'.e  figures  on 
our  mine*,  and  find  that  less  than  10/  of  our 
underground  employes  can  I)e  harmed  by  smoke 
and  dust  due  to  blasting,  that  is  to  say  a 
very  large  majority  of  them  come  up  down  cast 
shafts,  and  of  those  working  on  the  u[)  cast  shafts 
a  proportion  of  them  again  are  already  on  the 
surface  by  the  time  blasting  commences.  Never- 
theless 10,'  means  a  very  considerable  number 
and  they  also  should  be  [jrotected.  One  other 
point  is  that  when  electric  blasting  is  adopted  on 
the  Rand,  it  will  mean  a  large  capital   expendi- 
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ture,  and  probably  will  not  be  used  very  eagerly 
by  all  parties,  so  that  it  might  be  worth  pointing 
out  that  a  very  large  proportion  of  the  maximum 
of  good  can  be  done  if  the  mines  adopt  a  system 
by  which  the  bottom  levels  of  the  up  cast  shafts 
are  immediately  equipped  leaving  the  rest  of  the 
mine  for  further  consideration.  There  is  no  ques- 
tion that  the  bottom  three  or  four  levels  where 
the  connections  are  few  and  where  the  boys  or 
men  may  have  to  walk  up  a  level  occasionally  are 
far  from  healthy  at  blasting  time  and  it  is  on  this 
portion  of  our  mines  that  our  attention  should 
first  be  focussed. 

I  should  like  to  propose  a  sincere  vote  of 
thanks  to  the  authors  for  an  exceedingly  interest- 
ing and  instructive  paper. 

Prof.  J.  Gellier  (Member)  :  I  have  much 
jjleasure  in  seconding  Mr.  Pain's  vote  of  thanks 
to  the  authors  of  this  paper.  Messrs.  CuUen, 
Donaldson  and  Waters. 

I  feel  that  our  knowledge  of  electric  blasting 
has  been  brought  entirely  up  to  date.  In 
addition  to  the  expense  of  the  wages  paid  to  the 
firing  parcy,  as  mentioned  by  Mr.  Pam,  the  initial 
outlay  on  cables,  etc,  is  to  be  considered,  and 
further,  the  maintenance  on  portable  cables,  bell 
wires  in  stopes,  etc. 

In  metalliferous  mines  the  application  of 
electric  blasting  will  probably  always  be  more 
limited  than  in  collieries,  as  in  the  latter  the 
mineral  being  softer  the  whole  round  in  headings 
can  more  readily  be  blasted  at  one  time  than  in  the 
case  of  harder  rock.  In  breaking  down  the 
mineral  also  the  charges  are  not  so  heavy  as  there 
is  usually  some  form  of  undercutting,  and  further 
the  area  over  which  the  holes  are  placed  is  not  so 
confined,  comparatively  speaking,  and  therefore 
more  shots  can  be  fired  simultaneousl)'. 

As  regards  exposure  of  blasters  to  fumes  and 
dust  during  blasting  time,  much  can  be  done  by 
properly  regulating  the  times  of  bl-isting  in 
difi'erent  parts  of  a  mine,  as  also  mentioned  by 
Mr.  Pam. 

Mr.  E.  Roberts  {Memher)  -.  I  would  like  to 
ask  the  authors  of  this  paper  if  they  could  give 
us  any  statistics  with  regard  to  the  number  of 
misfires  in  vertical  shafts.  I  have  been  informed 
that  on  a  mine  where  electric  blasting  is  u.sed  for 
shaft  sinking,  numerous  misfires  have  occurred — 
sometimes  none  of  the  shots  explode,  and  occa- 
sionally 8  or  9  misfires  are  found — I  should  like 
to  know  if  this  is  true. 

IWr.  W.  Waters  {Associate)  :  I  may  say  that 
we  have  no  definite  particulars  of  the  misfires  at 
the  mine  in  question  (not  the  Meyer  and  Charlton) 
but  I  know  that  on  .several  occasions  misfires 
have  occurred.  The  mine  captain  went  down 
ppe  day  and  found  that  out  of  a  total  number  of 


38  shots,  only  2  had  been  connected  up,  so  that 
36  had  no  chance  of  exploding.  The  manager 
has  informed  me  that  practically  all  the  misfires- 
have  been  due  to  faulty  connections  on  the  part 
of  the  miners,  and  cannot  be  attributed  to  any 
fault  in  the  electric  system. 

Mr,  E.  Roberts  {Member)  -.  Is  that  instanta- 
neous blasting  ( 

Mr.  W.  Waters  {Associate) :  They  are  using 
both  instantaneous  and  delay  action  fuses.  They 
started  first  of  all  with  instantaneous  but  found 
the  concussion  too  great,  and  consequently  are 
using  a  certain  proportion  of  delay  action. 

Mr.  W.  S.  V.  Price  {Member):  In  the  event 
of  tamping  with  the  delay  action  fuses,  would  it 
not  be  very  likely  to  break  the  connections  ?  Say, , 
for  instance,  the  round  is  charged  up  in  a  drive, 
and  the  end  of  the  delay  fuse  is  just  at  the  collar 
of  the  hole,  in  the  way  of  the  tamping  stick.  Is 
there  not  a  danger  that  the  connection  would  be 
broken  ? 

Mr,  W.  Waters  (Associate):  AVhen  using 
electric  detonators,  and  also  explosives  generall)', 
the  usual  care  must  be  exercised.  There 
should  be  no  reason  for  connections  being  broken 
during  tamping  operations  if  ordinar}-  care  be 
taken.  The  figures  given  in  our  paper  [irovethat 
at  the  Meyer  and  Charlton,  there  have  been  fewer 
misfires  with  electric  blasting  than  previously 
with  safety  fuse.  This  system  has  only  been 
u.sed  for  about  two  months,  and  consequently 
there  were  only  a  few  trained  men  to  begin  with. 
As  time  goes  on  and  when  all  the  miners  have 
become  accustomed  to  electric  blasting,  misfires 
should,  and  I  think  will  be  reduced,  or  possibly 
eliminated  altogether. 

Mr.  E.  M.  Weston  (Member):  I  have 
listened  with  interest  to  this  paper.  The  middle 
portion  of  it  while  u.seful  as  a  summary  of  the 
methods  employed  can  be  found  in  any  modern 
text  books  and  calls  for  little  criticism.  It  is 
apparent  from  the  remarks  of  Mi.  Roberts  that 
the  somewhat  lengtiiy  history  of  its  attempted 
introduction  into  South  African  metal  mining 
has  certain  unwritten  episodes  about  it  which 
might  be  of  great  interest.  We  must 
turn  to  the  claims  made  on  behalf  of  this 
system.  Regarding  health  conditions,  it  must  be 
admitted  that  burning  fuse  does  give  off  CO  and 
CO,,  :  but  I  venture  to  say  that  in  comparison 
with  other  sources  the  amount  is  negligible  and 
no  one  ever  suffered  any  great  injury  from  it.  I 
should  be  pleased  to  learn  when  it  was  proved 
that  smoke  from  either  safety  fuse  or  any  other 
source  had  the  power  to  "  naturally  hold  in 
suspension  a  large  quantity  of  very  fine  dust." 
These  experiments  must  have  been  very  inter- 
esting and  it  is  a  jiity  the  Society  has  not  had  the 
benefit  of  them  before.     The  authors  state  that 
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electric  blasting  will  remove  the  necessity  of  men 
having   to  travel  through  dust  and  fume  laden 
drives    and    stopes  :    but    this,    as    the    authors 
acknowledge  later  on,   it  will  not  do,  as  men  will 
have    to    return    through    them   just    the    same 
after  blasting  their   cuts  in  development  work. 
I    regard    the    presence    of    smoke    from    fuses 
as  a  very   good  indication    of    the    presence    of 
noxious  ga.ses  and  a  danger  signal,  which  with 
electric  blasting  may  be  absent,   tending  to  cause 
more  gassing  accidents.      Regarding  the  question 
of  safety,  there  is,  as  the  authors  admit,  much  to 
say   on   both   sides  :    but   I   would  ask  them  to 
remember  that  there  are  more  fools  and  irrespon- 
sible persons  per  square  yard  underground  on  these 
fields  than  anywhere  else  in   the  world,  and  that 
it  will  take  a  good  many  big  accidents  to  show 
where   the  dangers  lie    under    these   conditions. 
Where  there  are  powerful  currents  for  lighting, 
haulage  and  ventilation  purposes  being  led  about 
underground  there  is  always  grave  risk  of  leakage, 
and  a  recent  death  of  an  electrician  on  a  station 
shows    that    such     leaks    do    occcur.     I     should 
scarcely     like    to    claim    "  that    accidents    from 
premature    explosions     should     be     practically 
impossible."       I    do    not    endorse    the    authors' 
suggestion  that  electric  blasting  should  be  made 
compulsory  for  shaft  and  winze  sinking,  and  if  the 
authors  had  first  obtained  the  opinions  of  a  few 
practical  men  on  this  subject,  or  had  themselves 
practical  experience  in  this  work,   their  opinions 
would    carry    more     weight.        If    the     Alining 
Inspectors  of  the  Rand  had  to  write  a  report  on 
blasting  accidents  on  the   Rand  I   am  sure  they 
could  also  write   "  few,   if  any  of  these  accidents 
would  have  occurred,  if  the  regulations  had  been 
observed."     The  trouble  is   that  precautions  are 
not  ob.served.     When  an  accident  occurs  with  fu.se 
in  a  stope  or  drive,  one  hole   may  go  ;  but    with 
electricity  there  would   be  a  bombardment  from 
which  no  one  would  have  a  chance  to  escape.     Re- 
garding economy,  the  authors  conveniently  forget 
to   include    the   amortisation  and  interest  on  the 
capital  cost  of    all   these  electrical   installations 
spread  over  the  life  of  the  mine.  Nor  do  they  make 
any  allowance  for  the  immense  wastage  of  return 
cables  such  as  shown  down  the  stopes  in  their  dia- 
gram.    The  blast  would  destroy  20  to  150  feet  of 
-vire  along  the  levels  and   in   many  stopes   after 
each  tiring.     Then  again  the  method  undoubtedly 
means  the  employment  of  much  skdled  labour  in 
maintenance  of  the  system  generally.     That  also 
is    left  out.     Regarding    their  contention  about 
cut-hole  firing,  personally  I  attach  no  value  at  all 
to   their    claims.     If   a    cut   has   been    properly 
drilled  in  ordinary  Rand  ground  it  will  come  if 
only   one  fuse    be  put  in  it.      If  the  easers  be 
loaded  it  will  generally  put  them  off  also  with  no 
sign  of  reduced  power,  and  cases  have  occurred 


where  the  whole  round  has  come.      The  authors 
state  :    "  we  might  add  that  when  cut  holes  ar& 
drilled  too  far  apart  at  tha  base   it    sometimes 
happens  that  more  than  one  report  is  heard  and 
that  with  safety  fuse  the  miner  expects  and  finds 
trouble."     I  might  add  that  such  a  cut  is  no  cut 
at  all  and  that  electric  blasting  would  not  make- 
it  a  good  or  a  better  one.     If  the  miner  could  be 
trusted  to  always  put  in  a  proper  well  thought 
out   cut   the   problem   of  avoiding  travelling  in 
smoke  could  be  solved  just  as  well  with  fuse  as 
with  electric  bla.sting.     There  are  a  few  miners 
who  can  be  trusted  to  do  this  to-day.     One  of 
my  miners  recently  sank  800  feet  of  an  inclined 
winze  10  x  7  feet  and  in  doing  so  fired   150  to 
200  rounds  without  first  blasting  the  cut  and  had 
only    2    to    3%    of    his    whole    rounds    require 
reblasting.     The  authors  say  that  the  necessity 
under  either  system    of    blasting    the    cut    first 
"  will  not  appreciably  affect  the  general  result." 
I  venture  to  say  that  this  matter  of  blasting  cut* 
is  the  crux  of  the  whole  matter,  and  if  we  could 
solve  this  problem   without  a  seriou.s  decrease  in 
efficiency  the  phthisis  problem  would  be  brought 
a  long  way  towards  solution  without  any  refer- 
ence to  electric  or  fu.se  firing.     As  Mr.   Pam  has 
shown,  it  is  to-day,  with  fan  ventilation  easy  to- 
arrange  that  the  great  majority  of  the  men  are 
not  subjected  to  fumes  and  smoke  after  blasting, 
and  no  doubt  the  8^  hour  bank  to  bank  law  has 
tended  in  this  direction  also.     There  will  doubt- 
less   always    be    found    isolated  areas    in    nunes 
where   electric  blasting   might   be  adopted  with 
advantage  to   render    any    long    travel    through 
smoke  areas  unneces-sary.     I  cannot  follow  the 
reasoning  of  the  authors  that  the  adoption  of  this 
.system  gives  any   longer    working  time   in   the 
faces.     Just  the  same  economy  would  be  gained 
by  employing  a  blasting  gang  for  fuse  firing,  and 
where  two  shifts  must  be  employed  and  the  work 
rushed  the  electric   system   would   cause   delay. 
Most  of  the  advantages  claimed  for  this  method 
are  the   advantages  of  single  shift    working    as 
against  double  shift  working  and  have  nothing  to- 
do    with    firing    methods.      Regarding    misfires, 
the  authors,  I  am  afraid,  do  not  know   that  the 
causes  of  misfires  are  mostly  quite  unconnected 
with    the    system    of    firing  employed.     I    have 
yet  to  learn  that  the  Society  is  in  any    need  of 
drawing  conclusions  from  statistics  showing  0"3% 
differences  over  a  limited  period  and  founded  on 
"  best  of  belief  "  evidence.     In  conclusion,  though 
I  believe  the  authors'  claims  are  most  exaggerated 
and  founded  on  lack  of  knowledge  of  underground 
conditions,    I    consider    that     electric    blasting 
may  in  certain  mines  be  found  a  useful  auxiliary 
to  the  system  at  present  employed,  but  that  to 
endeavour  to  hasten  its  adoption  by  over-stating 
the  case  is  a  mistake. 
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The  President :  In  view  of  the  fact  that  the 
subject  of  electric  blasting  is  arousing  consider- 
able interest  loc;i,lly  at  the  present  time,  this 
instructive  paper  is  particularly  welcome.  There 
is  no  doubt  that  it  is  highly  desirable,  for  health 
reasons,  that  no  men  should  be  underground 
vehen,  and  immediately  after,  blasting  takes 
place  ;  and  the  use  of  electric  blasting  holds  out 
every  hope  that  .such  an  improved  state  of  things 
will  be  brought  about. 

I  notice  that  we  have  with  us  Mr.  Warington- 
Smyth,  the  Secretary  for  Mines.  I  take  it  that 
his  pre.sence  here  th;s  evening  is  a  proof  of  the 
keen  interest  which  the  Government  is  taking 
in  all  safety  measures. 


MINING  COPPER  ORES  AT  MESSINA. 


By  J.  Allan  Woodburn,  M.Inst. M.M. 

(Associate). 


DISCUSSION. 

Mr.  A.  L.  Chambers  (Member)  -.  As  a  former 
Manager  at  Messina,  I  have  read  with  interest 
Mr.  Woodburn's  paper  describing  the  methods  of 
mining  there,  and  I  would  like  to  congratulate 
him  on  his  most  interesting  record. 

Having  had  considerable  experience  in  the 
Northern  Transvaal  and  of  the  occurrences  of 
copper  there,  I  feel  that  perhaps  a  few  remarks 
resulting  from  my  personal  observations  n>ay 
be  acceptable,  as  there  is  very  little  information 
available  about  that  district  and  practically 
no  data  regarding  the  base  metals  "  which 
should  some  day  be  a  considerable  source  of  value 
to  the  country." 

Occurrences  of  copper  have  been  located  at 
different  points  over  the  area  extending  along  the 
southern  bank  of  the  Limpopo  River  for  about 
100  miles,  and  south  about  .3.3  miles,  approxi- 
mately. Molybdenite  has  also  been  found  in 
this  area,  while  coal  measures  have  l:>een  dis- 
covered, with  coal  of  very  good  quality  occurring 
in  places  ;  gold  and  diamonds  are  also  reported 
to  have  been  discovered. 

The  country,  however,  has  never  been 
thoroughly  i)rospected,  it  is  covered  with  thick 
dense  bush,  mostly  of  thorn  trees,  through  which 
it  is  often  necessary  to  cut  one's  way.  Water  is 
very  scarce  and  the  places  where  it  can  be  found 
frequently  very  far  between.  Both  lions  and 
leopards  are  at  times  met  with,  and  sometimes 
prove  a  source  of  trouble  and  danger.  In  addi- 
tion to  the  above  little  ob.stacles,  the  difficulty  of 
keeping  up  supplies  for  a  prospecting  party  is  a 
very  serious  and  expensive  question.  The  natives 
living  in  that  part  of  the  country  are  of  a  very 
low  type  physically  and  mentally,  due  principally 
to  the  frequent  failure   of   their  crops  owing  to 


the  excessive  heat,  drought  and  poorness  of  soil, 
so  that  they  frequently  live  just  on  the  verge  of 
starvation.  They  are  very  antagonistic  to  the 
white  man  in  this  way,  that  they  will  not  give  any 
information  regarding  paths  and  trails,  places 
where  water  can  be  obtained,  and  such  general 
information  as  the  engineer  or  prospector  re- 
quires, or,  if  they  do  give  any  information,  it  is 
generally  found  to  he  wrong  or  misleading. 
The  reason  for  this  is  that  the  district  is  a  very 
safe  retreat  for  native  bad  characters,  and  many 
of  them  have  not  paid  hut  tax  or  obtained  a  pass 
for  years.  Their  huts,  or,  more  correctly  speak- 
ing, sun  shelters,  are  hidden  away  in  most 
inaccessible  places,  excepting  in  the  case  of  known 
and  established  kraals  where  the  outlaw  type 
leave  their  small  possessions  in  security  in  the 
care  of  their  brothers  or  friends,  so  that  they  are 
free  to  roam  the  country,  free  from  all  fear  of 
being  caught  or  rounded  up  by  the  Police  patrols, 
which  occasionally  pass  through.  Constant 
watch  is  kept,  and  immediately  a  stranger  or 
white  man  is  observed,  they  all  clear  ofl'  into  the 
bush,  where,  owing  to  its  dense  thorny  nature, 
it  is  quite  impossible  to  follow  or  track  them. 
They  have  a  series  of  main  paths  or  kafir  high- 
ways from  various  points,  which  it  is  easy  to  find, 
but  in  many  instances  there  are  concealed  paths 
through  broken  country,  and  exceedingly  dense 
bush  which  enables  them  to  easily  get  about  and 
avoid  detection  ;  at  the  same  time  news  travels 
almost  as  quickly  amongst  them  as  by  the 
white  man's  telegraph.  An  interesting  person 
who  certainly  deserves  mention,  is  the  native 
doctor,  who  seems  to  possess  a  remarkable 
knowledge  of  herbs.  They  cure  fever,  dysentery 
and  various  ailments,  they  will  also  heal  up  in  a 
short  period  wounds  caused  by  tigers,  such 
wounds  as  are  generally  considered  incurable,  and 
from  which  gangrene  almost  invariably  results, 
even  with  skilful  medical  attention.  They  also 
possess  a  jmison,  which,  on  occasion,  is  given  to 
a  person  with  whom  they  wish  to  do  away.  It 
is  supposed  that  they  place  it  in  the  person's 
food  in  the  evening,  no  indication  ff  it  being 
apparent  until  the  person  is  found  dead  in  the 
morning,  when  it  is  reported  amongst  them  that, 
to  translate  literally  their  expression,  "he  was 
afraid  in  the  night."  Investigations  intocase.sof 
this  nature  have  so  far  failed  to  determine  or 
detect  the  nature  of  the  poison  used. 

The  area  under  review  is  extremely  interesting 
from  a  geological  aspect.  The  princii)al  features 
from  the  north-west  part  of  the  area  being  the 
gneiss  formation,  the  oldest  known  formation  in 
Africa,  called  by  Dr.  Voigt  "  The  Fundamental 
Gneia.s,"*  consisting  principally   of    mica  gneiss, 

•See  Proceedings  "  Geological  Society  of  South  Africa,"  .Sept. 
4,  19<j5. 
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horublend  gneiss,  epidote,  and  garnet  gneisses. 
To  the  south  or  south-east  of  these  the  surface  is 
■covered  with  hxrge  areas  of  sandstone  outliers  of 
the  Waterberg  series,  which  have  apparently  been 
•detached  from  the  main  belt,  represented  hereby 
the  Zoutpansberg  range  of  mountains,  through 
the  intrusion  of  extensive  ultra-basic  dikes, 
which  can  be  traced  for  many  miles,  striking 
■north-east  to  south-west.  The  intrusion  of  these 
•dikes  appears  to  be  the  first  of  a  series  of 
■extensive  earth  movements,  which  have  taken 
iplace  over  a  very  large  area,  creating  intense 
■pressure,  the  result  of  this  being  the  meta- 
■morphism  of  the  original  formation  ;  very  inter- 
■esting  instances  of  this,  both  in  the  nature  of 
•contact  metamorphism  and  regional  raetamor- 
iphism  being  met  with,  while,  from  the  same 
■cause,  shearing  and  Assuring  has  resulted.  The 
Jatter  are  due  principally  to  intrusion  of  sub- 
sequent or  later  date  dikes,  also  of  very  large 
•extent,  which  have  been  the  principal  feature  of 
'the  second  stage  of  earth  movement.  The  third 
st-age  being  apparently  that  of  contraction,  when 
the  cooling  or  settling  down  of  the  disturbed 
area  took  place,  resulting  in  large  segregations  of 
white  vitreous  quartz  and  the  tilling  of  the  dike 
■created  fissures  with  a  gangue  or  matter  ;  at 
the  same  time  mineralising  gases  and  .solutions 
-from  the  magma  ascended  and  by  their  agency 
the  copper  ores  have  been  deposited. 

The  occurrence  of,  or  deposits  of,  copper  are 
found  under  various  conditions,  such  as :  the 
pink  or  red  gneissoid  rock,  where  crushing  and 
shearing  due  to  the  first  movement  occurred,  and 
where  the  later  date  dikes  have  opened  or 
•■created  fissures  ;  these  fissures  have  become 
^lled  with  a  gangue  in  which  the  copper  occurs 
in  the  form  of  irregular  lumps  and  lenticular 
masses,  sometimes  accompanied  by  secondarj' 
-quartz  and  hematite.  The  gangue  of  these 
fissures  is  of  a  soft  nature,  very  much  altered  and 
■  as  it  appears  to-day  is  evidently  the  product  of 
-metasomatic  replacement,  while  a  curious  feature 
■of  the  deposits  is  that  lumps  of  iron,  in  appear- 
ance like  cuprite,  often  form  part  and  parcel  of 
■masses  of  rich  sulphide  ore,  the  one  merging  into 
the  other  withoat  any  line  of  demarcation.  At 
the  water  level,  where  the  water  fluctuates 
between  the  wet  and  dry  seasons,  the  copper 
values  are  frequently  found  entirely  leached  out 
and  the  remaining  gangue  or  fissure  filling  takes 
the  appearance  of  a  kaolin  ;  sometimes  the 
leaching  has  been  so  perfect  that  not  even  a 
copper  stain  has  been  left.  In  developing  or 
opening  up  the.se  copper  lodes,  it  is  necessary  to 
•establish  a  theory  as  to  the  po.ssible  and  probable 
direction  and  extent  of  Assuring  certain  dike 
intrusions  would  produce  in  bursting  through 
the    earth's    crust,     the   origin    of    the     fissure 


filling  and  .source  from  which  the  mineralising 
solutions  came.  I  mention  this  on  account 
of  the  peculiar  nature  of  copper,  which, 
being  soluble,  is  by  the  action  of  circulating 
descending  waters,  in  this  type  of  country, 
which  has  been  so  much  fractured,  frequently 
carried  in  solution  along  the  lines  of  least 
resistance  and  re-deposited  in  cavities  and  along 
planes  which  have  no  direct  connection  with  the 
lode  or  true  lines  of  fi,ssuring  along  which  the 
ascending  mineralising  solutions  came.  Without 
a  theory  to  guide  one,  a  theory  which  is  very  easy 
to  jirove  the  correctness  of  quickly,  it  is  quite 
possible  that  considerable  sums  of  money  may  be 
spent  in  useless  work,  without  any  sound  results 
being  achieved. 

Another  type  of  occurrence  is  that  of  the 
nature  of  igneous  sheets,  where  secondary  infil- 
tration of  quartz,  with  sulphides  of  metal  has 
taken  place.  Copper  has  also  been  found  to 
occur  in  fissures  and  cavities  in  the  overlying 
sedimentary  rock,  in  which  cases  mineralization 
also  seems  to  be  governed  or  due  to  the  fissuring, 
caused  by  extensive  dikes.  An  interesting 
feature  of  this  type  of  occurrence  is  native 
cipper,  which  has  been  found  in  small  lenticular 
masses. 

In  all  the  copper  occurrences  so  far  reported 
there  does  not  seem  to  have  been  found  any 
instance  with  an  oxidised  or  carbonate  zone, 
the  sulphide  or  zone  of  secondary  enrichment 
being  found  at,  or  quite  close  to  the  surface. 

In  the  early  stages  of  the  development  of  the 
copper  occurrences  where  the  sulphide  ore  occurs 
in  lenses  or  lenticular  mas.ses,  it  is  jiossible,  by 
careful  mining,  to  procure  an  output,  which 
very  materially  helps  towards  paying  expenses, 
before  sufficient  data  has  been  obtained  in  order 
to  determine  the  type  and  capacity  of  the  con- 
centrating or  reduction  plant  most  suitable  for 
the  future.  In  this  type  of  mining  only  the 
richest  ore  is  stojied,  rough  sorting  takes  [ilace 
underground,  and  the  selected  ore  is  then  bagged 
and  sent  to  the  surface,  where  it  is  finally  sorted, 
cobbed  and  bagged  for  shipment,  while  the  fine 
from  the  stope  and  hand-sorting  is  screened,  and 
by  means  of  hand  jigs  a  rich  concentrate  is  ])ro- 
duced  ready  for  shipment.  Scattered  through 
the  district  are  found  groups  of  ancient  workings, 
varying  in  size  from  small  pot-holes  to  several 
hundred  feet  in  length  Freipiently  the  groups  of 
workings  cover  considerable  areas,  thereby  con- 
veying the  impression  that  an  extensive  copper 
mining  industry  must  have  at  one  time  been 
carried  on  in  that  piart  of  the  Transvaal,  for  in  a 
number  of  cases  these  old  workings  are  for  that 
ty|ie  of  mining  by  no  means  shallow,  instances 
being  known  where  they  have  gone  down  to 
nearly  80  ft.  vertical  depth.     In  any  case  there  is 
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abundant  evidence  that  many  thousand  of  tons 
of  ore  have  been  mined,  therefore  the  quantity  of 
copper  removed  must  have  been  considerable  and 
with  such  slow  methods  of  mining  there  is  no 
doubt  but  what  to-day  is  a  little  known  district 
was  at  one  time  a  busy  and  largely  populated 
mining  area. 

The  method  of  working  employed  was  that  of 
chippins!  out  the  ore  by  means  of  iron  gads  and 
stone  hammers.  Such  methods  of  mining  being 
possible  owing  to  the  soft  and  peculiar  nature  of 
the  gangue,  which,  on  exposure  to  the  air,  disin- 
tegrates rapidly  ;  for  instance  a  face,  which  is 
apparently  hard  to-day,  will  by  exposure  over- 
night, soften  and  yield  quite  a  lot  of  ore  to  a  gad 
or  small  pick  next  daj'.  The  ore  was  then 
collected  in  baskets  made  of  reed.s,  and  removed 
to  the  surface,  where  sorting  took  place,  the  rich 
copper  ore  being  collected  and  sent  to  the 
smelters  while  the  gangue  was  used  for  stope 
filling.  It  is  quite  an  open  question  as  to  whether 
the  discarded  gangue  was  used  for  stope  filling 
while  work  was  in  progress  or  not  ;  possibly  it 
was  to  some  e.xtent,  tut  a  peculiar  feature  of 
these  old  workings  is  that  as  we  find  them  to-day, 
they  are  in  appearance  elliptical  depressions  with 
a  small  raised  bank  of  debris  conforming  to  the 
.^ides  of  the  old  open  stopes,  and  showing  every 
evidence  that  they  were  filled  in  by  hand. 
Native  tradition  says  that  many  mines  existed  in 
various  parts  of  the  country  when  their  fore- 
fathers came  into  it,  and  that  when  the  white 
man  came,  their  kings  and  chiefs  passed  a  law 
that  these  mines  were  all  to  be  filled  in,  which  was 
done.  Further,  any  native  disclosing  these  ancient 
mines  to  a  white  man  would  be  put  to  death  by 
starvation  and  torture,  their  idea  being  that  if 
the  white  man  found  these  mine.s,  they  would 
remain,  and .  if  they  failed  to  find  them  they 
would  go  away.  The  truth  of  the  above  tradi- 
tions is  strongly  confirraed  by  the  fact  that  even 
to-day  natives  are  exti-emely  reluctant  and 
almost  refuse  to  disclose  the  position  of 
ancient  working.s,  and  in  many  instances  in  the 
Transvaal  crude  methods  of  obliteration  are  only 
too  apparent.  Personally,  I  have  visited  ancient 
workings  who«e  existence  has  been  disclosed  by 
the  caving  of  a  piece  of  ground  leaving  a  small 
opening  into  which  game  has  bolted,  thus  attract- 
ing attention  to  what  would  othervrise  not  have 
been  noticed.  In  one  case,  a  stope,  over  100  ft. 
in  length,  and  over  50  ft.  in  depth,  with  openings 
between  pillars  leading  to  what  appeared  to  be 
an  additional  extensive  stope,  was  exposed,  and 
yet  there  was  not  on  the  surface  the  least  evidence 
to  lead  one  to  anticipate  the  existence  of  such 
extensive  mining  operations.  In  some  in.stances 
circular  shafts  have  been  sunk  to  one  side  of  the 
ore    body    mined,  and    where    these    have    been 


cleaned  out,  or  have  become  exposed  by  the  sub- 
sidence of  the  debris  filling,  the  old  notches  or 
holes  where  the  workers  placed  their  toes  in  going 
up  or  down,  are  clearly  visible. 

In  carrying  on  the  mining  operations  for 
copper,  that  industry  also  entailed  others,  such, 
as  mining  iron,  smelting  and  making  the  imple- 
ments recjuired,  also  smelting  the  copper  ore  into 
ingots  and  bar.s,  the  making  of  copper  ornaments 
for  the  neck,  wrist  and  ankles.  Owing  to  the 
soft  nature  of  the  coi)|)er,  it  was  drawn  into  wire 
by  passing  it  through  holes  in  plates  made  of 
iron,  gradually  reducing  it  to  the  required  size  ; 
some  of  these  old  plates  for  wire  drawing  were  in 
existence  among  the  natives  until  quite  recent 
years,  and  also  specimens  of  their  work  in 
copper  ornaments,  while  the  iron  gads  audi 
stone-hammers  are  occasionally  found  at  the 
bottom  of  the  old  stopes,  the  head  of  the  gads, 
being  burred  over,  similar  to  the  drill  heads  in 
use  to-day.  The  copper  produced  by  smelting 
was  first  cast  into  ingots  similar  in  shape  to  the 
old  oblong  cowbell,  having  along  its  a[>ex  a  series 
of  rows  of  spikes,  the  number  of  spikes  denoting 
its  value  for  trade  purposes,  so  that  in  a  sense  it 
represented  a  crude  species  of  coinage  or  the 
equivalent  of  such.  Forthepurpo.se  of  making 
ornaments  the.se  ingots  were  again  cast  into  bars 
or  rods  about  |  in.  dia.  and  about  16  in.  to  18  in. 
long  and  these  again  were  drawn  out  or  worked, 
according  to  the  various  ornaments  required. 

There  is  no  doubt,  judging  from  the  size  and 
extent  of  the  old  workings,  that  their  origin  is  of 
considerable  antiquity  and  it  is  very  probable 
that  it  dates  back  to  the  period  of  the  occupation 
of  the  country  by  those  i)eople  who  built  the- 
Zimbabwe,  and  the  metal  copper  occurring  in 
such  quantities  as  it  does  in  a  soft  gangue,  and 
itself  of  such  a  soft  ductile  nature,  the  industry 
was,  after  the  departure  of  the  originators,  to 
some  extent  carried  on  by  the  natives  and  gradu- 
ally died  out.  The  idea  that  these  ancient 
workings  are  purely  of  native  origin  is,  on  account 
of  their  size,  and  to  those  who  know  the  African 
native,  ab.solutely  untenable  ;  further,  they  must 
have  entailed  a  certain  amount  of  organisation  in 
the  mining  and  the  manufacture  of  the  iron 
implements,  which  took  place  many  miles  away 
from  the  copper  mines.  The  organization  of  an 
industry  on  such  a  scale  as  the  mining  of  the 
copper  ore  and  the  smelting  operations,  the  Kafir 
is  incapable  of.  Their  antiquity  may  be  con- 
sidered further  established  by  the  fact  that  slow 
growing  trees  of  considerable  size  are  found 
growing  in  the  debris  in  the  old  workings  them- 
selves. A  curious  feature  regarding  these  old 
workings  is  that  no  matter  how  large  an  area 
they  cover,  there  ate  no  indications  left  as  to  the- 
ty[ie  of  housing  accommodation  which  was  used,. 
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and  no  foundations  of  any  sort,  such  as  one 
might  expect  from  such  an  extensive  mining 
industry.  From  the  days  of  this  early  industry 
to  the  present  time  is  a  very  far  cry,  and  no 
doubt  much  that  is  interesting  could  be  written 
if  only  the  controllers  of  the  former  industry  had 
left  behind  them  assay  plans  and  records,  "but  I 
question  if  even  these  could  be  as  valuable  as  the 
paper  in  which  llr.  Woodburn  so  ably  describes 
the  modern  methods  employed. 

The  President :  I  had  the  pleasure  of  paying 
a  visit  to  the  Messina  mine  a  few  weeks  ago,  and 
through  the  courtesy  of  the  management  was 
enabled  to  study  the  many  interesting  technical 
points  that  the  mine  presents.  I  can,  in  a  small 
way,  corroborate  what  Mr.  Chambers  says  about 
the  difficulties  of  the  country,  having  seen  the 
fresh  spoor  of  a  lion  at  the  Company's  pumping 
station  and  having  incautiously  rubbed  shoulders 
with  a  wacht-een-beetje  thorn  bush.  No  doubt, 
when  the  railway  reaches  Messina,  towards  the 
end  of  this  year,  an  impetus  will  be  given  to 
prospecting  ;  and  the  copper  industry  of  the 
Xorthern  Transvaal  will  then  begin  to  expand 
from  the  very  promising  beginning  it  has  made 
at  Messina. 


VENTILATION  OF  THE  MINES  OF  THE 

KAND  :  THE  PROBLEM  OF  OBTAINING 

HEALTHIER  CONDITIONS. 


(Read  at  September  Aleeting,  1913.) 


G.  H.  Blenkinsop,  M.Inst. M.M.  (Associate). 

DISCUSSION. 

Mr.  James  Whitehouse  Mssowi/e; :  We 
are  greatly  indebted  to  the  author  of  this  paper 
for  again  promoting  discussion  on  what  we  all 
realise  is  a  most  important  subject.  Lest,  how- 
ever, his  paper  may  create  some  misunderstand- 
ing in  the  minds  of  those  not  conversant  with 
underground  conditions,  I  would  like  to  draw 
attention  to  several  of  his  remarks. 

The  author  states  "  It  is  scarcely  necessary  to 
say  that  the  current  of  air  through  mine  work- 
ings, especially  when  it  is  charged  with  moisture, 
does  not  mean  decreased  temperature  or  decreased 
impurity."  This  statement  is  obviously  wrong, 
since,  if  the  air  in  a  mine  is  moving  displacement 
must  be  taking  place,  and  fresh  air  must  be 
entering  the  mine  to  replace  that  already  present 
which  in  turn  is  discharged  into  the  atmosphere. 
With  regard  to  the  influence  of  artificial  ventila- 
tion it  would  be  interesting  to  know  whether  the 
author  of   this   paper  has  any  information  as  to 


what  its  effects  are  in  a  mine,  and  what  condi- 
tions exist  before  and  after  installing  a  fan.  If 
he  will  refer  to  my  pajjer  |)ublished  in  the  Journal 
of  the  Society  in  May  1911,  he  will  then  see  an 
instance  of  extraordinary  improvement  on  thfr 
installation  of  a  fan  in  the  mine. 

The  second  point  to  which  I  would  like  to- 
draw  attention  is  the  author's  statement  that 
"  the  temperature  of  the  air  passed  through  the 
mine  workings  by  means  of  fan  ventilation  will 
on  the  Rand  be  above  the  limit  of  safety."  I 
should  like  to  know  what  is  the  limit  of  safety  ] 
The  mines  of  the  Witwatersrand  as  a  whole  are 
very  much  cooler  than  those  of  other  parts  of  the 
world,  being  considerably  lower  in  temperature 
than  the  English  collieries,  and  very  much  cooler 
than  the  tin  mines  of  Cornwall.  The  author 
further  states  that  "  the  minimum  increase  of 
rock  temperature  is  easily  put  at  1°  F.  for  every 
220  ft.  of  workings  traversed,  but  to  that  in  the 
case  of  the  Rand  mines  must  be  added  heat  pro- 
duced by  oxidation  of  pyrite  and  decay  of 
timbers."  I  would  again  refer  the  author  to  my 
paper  of  May  1911,  where  he  will  find  that  the 
mcrease  in  rock  temperature  is  1°  for  every  254  ft. 
I  should  also  like  to  ask  the  author  what  allow- 
ance he  proposes  to  make  for  the  oxidation  of 
pyrite  in  the  mines  of  the  Rand 

Again  the  author  states  that  "  we  shall  be 
making  a  very  moderate  allowance  if  we  place 
the  increase  of  temperature  at  1°  for  every  200  ft. 
of  mine  workings  traversed."  Well,  if  this  state- 
ment is  correct,  I  should  like  to  know  what  the 
author  would  predict  for  a  current  of  air  which 
might  be  travelling  many  thousands  of  feet.  Are 
we  to  assume  that  in  this  case  the  temperature  of 
air  would  be  so  raised  that  it  would  burn  the 
hair  off  a  man's  head  ?  I  can  hardly  think  he  is 
serious  in  this,  as  one  assumes  that  if  the 
temperature  is  raised  beyond  what  the  rock  tem- 
perature is  at  that  depth,  that  heat  would  imme- 
diately be  transmitted  from  the  air  to  the  rock,, 
and  the  former  thereby  cooled.  It  is  difficult  to 
understand  from  where  the  air  is  going  to  derive 
its  heat.  The  temperature  of  the  rock  at  4,000  ft. 
is  80°  F.  and  assuming  that  the  air  is  heated  up 
by  .some  artificial  means,  which  the  author  can 
perhaps  explain,  the  moment  the  temperature 
was  raised  above  80°  the  heat  would,  of  course, 
be  transmitted  to  the  rock.  If  the  author's 
figures  are  correct  the  temperature  of  the  air 
leaving  the  Village  Deep  to  go  into  the  Village 
Main  Reef  would  be  110°,  but  as  a  matter  of  fact 
it  is  76°,  which  I  fear  proves  the  author's  state- 
ment to  be  absolutely  incorrect. 

Finally,  I  should  like  to  ask  whether  the 
author  has  had  any  experience  in  conveying  to 
different  working  points  fresh  currents  of  air 
through  pipes  as  suggested  in  his  paper.     On  the 
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Village  Deep  Mine  the  fan  circulates  260,000 
•cu.  ft.  of.  air  per  minute,  and  I  should  like  to 
tnow  what  size  pipe  the  author  considers  would 
■be  necessary  to  carry  this  quantity  of  air  into 
the  mine,  and  what  the  water  gauge  would  be  1 
Having  delivered  to  the  working  places  his  fresh 
•supply  of  air,  what  becomes  of  it  when  it  leaves 
that  place  1  He  will,  I  think,  discover  that  it  will 
pass  into  other  stopes  on  its  way  to  the  surface 
■unless  he  provides  a  diver's  equipment  for  every 
man  in  the  mine.  For  the  ventilation  of  isolated 
workings  it  is  a  common  practice  to  carry  air  to 
the  faces  by  means  of  air  pipes,  but  this  has 
always  proved  a  troublesome  arrangement,  since 
the  heavy  blasting  operations  often  flatten  the 
pipes  throughout  their  whole  length. 

Quite  apart  from  the  cost  of  carrying  out  this 
■scheme,  I  would  suggest  that  it  is  impracticable, 
and  a  thing  that  we  could  not  for  one  moment 
consider  for  the  purposes  of  ventilating  the  mines 
on  the  Rand.  I  disagree  with  the  author  when 
he  says  that  it  is  impossible  to  supply  fresh 
currents  of  air  to  working  places  by  means  of  a 
a  fan.  He  apparently  assumes  that  one  current 
of  air  traver.^es  the  whole  mine,  which  is,  of 
course,  not  correct.  Where  a  fan  has  been 
installed  it  is  possible  to  supply  the  working 
place  with  fresh  currents  of  air  by  splitting.  By 
this  means  one  is  sure  of  getting  good  ventila- 
tion. By  using  pipes  T  should  be  quite  sure  of 
not  getting  it. 

Mr.  A.  J.  Walton  (Member):  I  think  the 
most  striking  point  in  Mr.  Blenkinsop's  paper  is 
his  statement  that  the  underground  temperature 
of  air  increases  1°  F.  for  every  200  ft.  of  mine 
workings  traversed.  This  is  not  a  statement 
which  is  borne  out  by  fact,  the  temperature  of 
the  air  at  the  bottom  of  an  up-cast  shaft  being 
practically  constant  and  apparently  independent 
of  the  temperature  of  the  air  entering  the  mine. 
To  prove  my  point,  I  had  the  temperatures  taken 
at  the  bottom  of  No.  2  shaft  of  the  Rose  Deep 
(which  is  up-cast),  on  the  16th  inst ,  when  the 
temperature  was  7-3°  F.,  and  the  surface  shade 
temperature  69°  F.  At  this  shaft  the  ventilation 
is  induced  by  a  Rateau  fan  which  delivers  80,000 
cu.  ft.  per  min.  against  a  1^  in.  water  gauge. 
The  air  is  coursed  by  means  of  doors,  but  even  if 
all  the  air  .short  circuited  the  minimum  distance 
which  would  have  to  be  traversed  from  down- 
cast to  upcast  is  .5,600  feet,  which,  on  the  author's 
"moderate  allowance,"  would  give  a  temperature 
at  the  up-cast  shaft  of  97°  F.,  or  24°  F.  above 
that  actually  recorded.  As  a  matter  of  fact  the 
actual  distance  traversed  by  the  air  is  over  9,000 
ft.,  which  would  give  a  temperature  of  11  •i"  F. 
^T  4:1°  Y.  higher  than  that  record.d. 


The  author  makes  a  big  point  of  the  heat 
generated  by  the  oxidation  of  pyrite  and  decay 
of  timber,  etc.,  but  does  not  make  any  allowance 
for  the  evaporation  of  water,  which  I  notice  is 
one  of  his  objections  to  fan  ventilation.  Possibly 
some  of  our  chemical  members  may  be  able  to 
throw  some  light  upon  the  amount  of  heat  likely 
to  be  generated  in  the  former  proces?,  but  I  am 
of  opinion  that  the  evaporation  of  water  will 
more  than  absorb  all  the  heat  generated  in  the 
process.  The  simile  which  the  author  makes  of 
fan  ventilation  to  fanning  one's  self  in  a  theatre 
is  bad,  as,  with  the  fan  ventilation,  fresh  air  is 
being  drawn  from  the  surface  all  the  time,  while 
the  other  operation  is  simply  disturbing  a  more 
or  less  stagnant  atmosphere.  If  fan  ventilation 
feels  cool  then  one  object  is  attained  as  less 
fatigue  results  to  the  worker  than  when  working 
in  a  place  which  feels  hot. 

I  should  like  to  ask  if  the  author  is  aware  that 
several  fan  ventilating  systems  are  installed  on 
the  mines  of  the  Rand,  and  that  where  such  are 
in  use  the  mines  are  generally  acknowledged  to 
be  cooler  and  the  conditions  better  than  before 
the  systems  were  installed?  The  author,  with 
many  others,  accuses  fan  ventilation  of  raising 
dust,  which  is  probably  the  soundest  argument 
against  the  employment  of  fans,  but  at  the  same 
time  it  is  not  one  which  presents  serious  difficulty. 
A  liberal  use  of  atomisers  in  the  airways  will 
easily  produce  a  sufficient  degree  of  humidity  in 
the  atmosphere  to  prevent  the  raising  of  dust, 
especially  if  the  roads  are  treated  with  some  sub- 
stance which  will  absorb  moisture,  such  as 
molasses.  I  have  used  a  solution  of  calcium 
chloride  with  succe.ss  for  a  similar  purpose  in  coal 
mines  at  Home.  There  is  produced  in  every 
mine  a  quantity  of  fine  dust  at  blasting  time, 
which  remains  in  suspension  in  the  air  for  a  long 
time  even  if  there  is  no  ventilating  current.  This 
dust  is  probably  the  worst  we  have  to  contend 
with  from  a  health  point  of  view  and  can  only  be 
removed  by  exhausting  the  air  from  the  mine. 
This  means  that  sufficient  fresh  air  should  be 
sent  into  a  mine  between  shifts  to  fill  all  the 
cavities  which  have  been  formed  in  years  past  by 
mining  and  which  are  open  to  the  ventilating 
current.  To  give  some  idea  of  the  quantity  of 
air  required,  I  will  assume  the  case  of  a  mine 
which  has  been  in  existence  10  years  and  has 
produced  a  matter  of  360,000  tons  per  annum. 
The  cavaties  thus  formed  will  have  a  capacity  of 
approximately  48,000,000  cu.  ft.,  but  some  will 
probably  be  caved  or  otherwise  closed,  so  that  it 
will  be  reasonable  to  assume  that  24,000,000  cu. 
ft.  of  fresh  air  should  be  put  into  the  mine  in  3 
hr. — the  time  between  shifts — or  133,000  cu.  ft. 
per  min.  This  with  a  fan  is  a  simple  matter  and 
would  in  most  cases  only   mean   the  expenditure 
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of  a  small  amount  of  capital,  while  tlie  actual 
running  cost  would  be  low  the  horse-power 
required  at  a  W.G.  of  15  being  about  50. 

The  author  states  in  one  part  of  his  paper  that 
fan  ventilation  is  able  to  reduce  the  very  high 
temperature  which  obtained  in  the  mines  of  the 
Rand  when  they  depended  solely  on  "  natural  ven- 
tilation," and  in  another  place  says  "  The  tem- 
perature of  the  air  passed  through  the  mine 
workings  by  means  of  fan  ventilation  will  on  the 
Rand  be  above  the  limit  of  safety."  The  two 
statements  appear  to  conflict,  but  it  will  be  in- 
teresting to  know  what  is  meant  by  "the  limit 
of  safety."     (Mr.  Blenkinsop  :  75°.) 

The  author  further  states  that  fan  ventilation 
does  not  give  a  supply  of  fresh  air  to  all  working 
places,  but  the  same  objection  can  be  urged 
against  his  method  of  utilising  Root's  blowers. 
He  may  ventilate  the  end  of  a  drive  with  fresh 
air  or  even  some  stope  faces,  but  the  air  must 
pass  out  in  some  way,  and  the  natural  tendency 
is  to  rise  through  the  .stopes  so  that  many  of  the 
rock  getters  and  all  the  tramming  boys  will  be  sup- 
plied with  foul  air.  The  author  assumes  a  mine 
with  2,000  workers  underground,  and  estimates  the 
cost  of  the  plant  at  £10,000,  but  says  nothing  at 
all  about  the  cost  of  running.  The  old  Mining 
Uegulations  specified  70  cu.  ft.  of  air  per  person 
per  minute  as  the  minimum  requirement,  or  for 
the  mine  under  consideration  140,000  cu.  ft.  per 
min.,  and  this  is  where  the  matter  begins  to  get 
interesting.  He  does  not  state  what  pressure  he 
proposes  to  work  the  blower  at,  but  for  the 
purpose  of  calculation  I  will  take  a  6  in.  water 
gauge  which  appears  to  be  the  usual  pressure  for 
blowers  on  smiths'  hearths.  I  will  also  assume 
a  very  moderate  depth  of  shaft,  viz.,  1,000  ft., 
and  that  one  half  of  the  pressure  is  absorbed  in 
sending  the  air  down  the  shaft,  and  for  the  sake 
of  comparison  that  the  quantity  is  the  same  as 
that  taken  in  the  former  example  for  fan  ventila- 
tion and  so  determine  the  size  of  pipe  required 
in  the  shaft. 

Now  the  usual  accepted  formula  for  the  friction 
of  air  in  mines  is  : — 

,      ,    L    P    V2 

h  =  k-^— 

where  h  =  water  gauge  in  inches. 

k  =  the  co-efficient  of  friction. 

L  =  length  in  feet. 

P  =  the  perimeter  of  the  air  way. 

V  =  velocity  in  thousands  of  feet  per  min. 

A  =  area  in  square  feet, 
k  is   the  variable  quantity  depending  upon  tiie 
shape  and  uniformity  of  the  air  way,  and  for  this 
purpose  can  be  given  a  value  of  00004,   so  that 
if  a  pipe  of  circular  section  is  used  we  get : 


3  =  00004 


/1000x3-14I6j;  _x_\_07854«2  /     \ 
\       0-7854.C2  / 

where  .>•  =  diameter  of  the  pipe,  or  a  required 
diameter  of  approximately  7  ft.  This  taken  in 
conjunction  with  the  size  of  pipes  which  would 
be  required  on  the  levels  is  quite  impracticable 
and  would  run  to  a  cost  of  several  thousands  of 
pounds  for  pipes  alone  and  the  hor.se  power 
required  would  be  about  180,  any  decrease  in 
the  size  of  pipes  would  increase  the  power 
required  enormously. 

The  author  has  probably  based  his  estimate  on 
a  much  smaller  quantity  of  air,  but  a  .sufficient 
quantity  must  be  supplied  not  only  for  men- 
actually  working  at  the  faces,  but  also  to  reduce 
the  quantities  of  noxious  gases  thioughout  the 
mine  to  the  limits  set  by  the  regulations,  and 
though  the  quantity  will  vary  on  different  mines 
it  is  not  safe  to  calculate  on  less  than  70  cu.  ft. 
per  person  per  minute. 

The  ideal  system  of  ventilation  is  one  where 
the  gases  and  dust  produced  by  blasting  are 
removed  in  the  shortest  possible  time  and  where 
practicable  the  mine  should  be  thoroughly  swept 
by  fresh  air  while  no  one  is  in  the  workings  and 
the  current  reduced  while  men  are  at  work. 
This  can  only  be  done  economically  by  a 
fan  installation  and  not  by  any  method  utilizing 
innumerable  small  pipes  which  cannot,  except  by 
working  at  comparatively  high  pressures,  deliver 
a  sufficient  quantity  of  air  to  the  mine. 

Mr.  J.  H.  Veasey  (Member)  -.  The  Mining 
section  of  the  Society  owe  Mr.  Blenkinso[i  a  debt 
of  gratitude  for  having  brought  forward  that 
important  subject  "  Ventilation  "  in  a  form  which. 
at  once  invites  and  demands  discussion.  Coal 
mining,  on  account  of  the  dangerous  gases  given- 
off  from  coal,  at  an  early  stage  demanded  efficient 
ventilating  systems  for  safety  of  life  and  property. 
Metalliferous  mines,  on  the  other  hand,  cared 
little  about  ventilation  so  long  as  a  candle  could 
be  persuaded  to  burn.  Fire  damp  was  absent, 
and  in  an  emergency  they  could  fall  back — 
although  at  enormous  cost — on  the  contents  of 
the  compressed  air  mains.  These  condition  are 
now  changing,  thanks  to  legislation,  the  Phthisis 
Commission,  and  the  conscientious  resolve  on  the 
part  of  employers  and  officials  to  improve  under- 
ground health  and  sanitation.  The  author's 
scheme  of  blowing  fiesh  air  down  the  mine  in 
pipes  to  be  liberated  at  the  working  faces  is 
ideal.  The  miner  would  be  supplied  with  pure 
fresh  air  under  the  worst  conditions — even  a  coal 
mine  full  of  carbonic  acid  gas — in  much  the  same- 
way  as  a  diver,  but  at  normal  pressure.  His 
scheme  is  independent  of  natural  ventilation,  and 
consequently  does  not  admit  of  assistance  from 
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'natural  sources.  The  author's  pipes  are  the 
■"main  air  intake,"  the  rest  of  the  mine  becomes 
ithe  "  return  air  way."  This  is  good  for  the 
miner,  but  bad  for  others.  The  author  estimates 
the  cost  of  his  scheme  at  £10,000  for  2,000 
underground  workers,  but  does  not  mention 
(1)  operating  cost  or  (2)  maintenance.  This 
latter  item  cannot  be  neglected  where  the  air 
ipipes — probably  as  light  a  guage  as  possible — 
are  exposed  to  rough  treatment  in  the  mine.  It 
would  be  extremely  helpful  to  the  valuable 
records  of  this  Society  if  accurate  and  detailed 
estimates  of  these  three  items  of  cost  could  be 
supplied  either  by  contributors  to  the  discussion 
•  or  by  the  author  in  his  reply.  The  proposal  for 
"  one  or  more  blowers  at  suitable  places  on  the 
surface "  does  not  seem  to  accord  with  Kand 
ideas  of  centralisation,  and  would  be  impossible 
at  mines  like  the  Cinderella  Deep.  Taking  the 
author's  figures,  and  assuming  an  allowance  of 
200  cub.  feet  of  free  air  per  min.  for  each  person, 
the  problem  is  400,000  cub.  feet  of  air  per  min. 
through  6,000  feet  of  main  column  in  the  shaft 
and  branches  to  the  working  places.  Let  the 
author  be  assured  that  his  proposed  initial 
pressure  of,  say,  half  to  threequarters  of  a  pound 
will  be  insufficient  to  pass  this  quantity  of  air 
■through  the  given  length  of  pipe  of  any 
.practicable  diameter.  I  mean  his  pipe  would 
have  to  be  so  big  as  to  render  the  scheme 
impossible.  Men  who  started  life  in  older 
countries  may  recollect  cases  in  which  the  whole 
■cross  sectional  area  of  a  circular  shaft  16  feet  in 
•diameter  was  necessary  to  pass  .sufficient  air  for 
the  mine  at  a  pressure  of  several  inches  of  water. 
The  larger  the  airway  the  less  the  power 
required  .to  produce  ventilation.  The  whole  area 
of  a  circular  shaft  gives  us  the  largest  possible 
airway.  When  we  put  the  same  amount  of  air 
current  into  a  pipe  the  velocity  has  to  be 
increased  inversely  as  the  square  of  the  diameter 
to  deliver  the  same  quantity,  except  for  the 
■amount  that  the  pressure  applied  to  produce  the 
velocity  assists  by  increasing  the  dejisity  of 
(compressing)  the  air.  The  power  required  to 
produce  this  pre.ssure  increases  at  a  rapid  rate, 
for  example  :  — 

Case  1. — Oidiiuiry  Colliery  Practice. 

Brick-lined  circular  shaft  14'  0"  diameter, 
sectional  area=  154  sq.  ft.,  circumference  44  ft. 

The  author's  data:  Depth  6,000  ft.;  2,000 
persons. 

Different  authorities  allow  from  100  to  200 
cub.  ft.  per  person  per  min.  Taking  the  minimum 
of  100  we  require  200,000  cub.  ft.  of  air  per  min. 
■and  the  velocity  of  current  — 200,000 

154 
=  1,300  ft.  per  min. 


The  formula  generally  used  is  : 
p  _  KS  y- 
a 
when 

P  =  pressure  lbs.  per  sq.  ft. 
K  =  Atkinson's  coefficient  =  -00000001. 
S  =  rubbing  surface  =  264,000  sq.  ft. 
■w  =  velocity  of  current  ft.  per  min.    1,300. 
a  =  sectional  area  of  airway  154  sq.  ft. 
Substituting  figures — 

p_  -00000001  X  264000  x  1,300  x  1300 

154 

=  29  lbs,  per  square  foot. 

29 

and  =-  5'5  inches  water  gauge. 

5-2 

The  horsepower  ia  given  by 

Quantity  cub,  ft.  per  min.   x   press,  sq,  ft. 
33,000. 
=  200,000  X  29 
33000 
=  176h.p. 
Assume  for  a   moment  that    it  is  practicable 
to  introduce  into  a  shaft  an  iron  pipe  6  feet  in 
diameter — though  same  result  might  be  obtained 
at   less  expense    l)y    bratticing    the    pump    and 
ladder   compartment   thoroughly    air    tight,  and 
entering  them  at  surface  and  stations  through  air 
locks — and  try  one  calculation  for  a  72"  pipe. 

The   formula   previously   used   is  adapted  for 
mine  airways  and  would  give  too  high  a  result 
for  a  smooth  pipe- 
Taking  from  "  Kent's  Pocket-Book  "  a  modifi- 
cation of  Hawksley's  formula 
Q2L 
■39rf5 
when 

h  =  inches  water  gauge. 

r.         u   f^  200000     „  OQ.  ■    ,1. 

Q  =  cub.  it.  per  sec.  =  — -— —  =3,334  in  tnou- 
60 

sands. 

L=  length  feet  =  6,000. 

a  =  diameter  inches  =  72. 
Substituting 

,  _  3,334-  X  6,000 


h  =  ^. 


lbs.  per  sq.  in. 


-39  X  725 

=  88-38  inches  W.O. 

88-38x5-2 


144 

=  3-2  lbs.  sq.  in. 
Horsepower  required 
=  Quantity  cub.   ft.  per  sec.  x  press,  per  sq. 


foot 


550 
=  3,334x3-8x144 


a  startling  result. 


560 
=  2,785  h.p. 
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On  the  Rand  to-day  there  are  several  mines  not 
working.  Apparently  the  necessary  capital  to 
•work  them  is  not  forthcoming.  If  this  is  so,  it 
■means  that  to-day  mining  has  not  sufficient 
inducement  for  the  capitalist,  and  in  support  of 
this  a  critical  e.x:amination  of  monthly  and  quar- 
terly returns  shows  that  some  mines  of  lower 
grade  have  a  very  small  margin  of  profit  per  ton. 
For  these  reasons  technical  men  ninst  "  hasten 
slowly "  with  any  schemes  which  involve  in- 
creased ojierating  expenses  in  addition  to  capital 
outlay  My  experience  differs  from  some  of  the 
author's  generalised  remarks.  A  downcast  cur- 
Tent  is  not  usually  allowed  to  circulate  through 
worked  out  places.  In  steeply  inclined  metal- 
liferous mines  it  has  long  been  the  practice, 
where  there  is  no  steam  pipe  present,  to  make  the 
■main  .shaft  the  downcast.  Air  is  thus  taken  to 
the  bottom  workings  first,  and  returns  thnugh  the 
worked  out  portions  to  the  surface.  In  a  flat 
mine  if  a  main  air  current  has  to  pass  a  worked 
out  place,  that  place  is  generally  jiackwalled  off 
to  preserve  the  air  current  if  for  no  other  reason. 
For  sanitary  reasons  our  Regulations  Xo,  9  and 
No.  158  section  1  (/)  require  abandoned  places  to 
be  adequately  fenced  off.  Penalties  are  provided 
for  polluting  workings,  and  where  employees 
work  loyally  with  officials  and  bossboys  are 
'made  to  understand  their  responsibility,  in  spite 
of  the  language  difficulty,  one  pha.se  of  under- 
ground sanitation  is  kept  well  in  hand.  There 
are  mines  on  the  Rand  perfectly  ventilated  by 
natural  means.  Certain  natural  law.s  attached  to 
■ventilation  must  not  be  lost  sight  of,  the  most 
elementary  being  that  heated  air  tends  to  rise, 
■cold  air  to  fall.  A  current  will  always  take  the 
shortest  route,  and  these  .short  routes  must,  for 
the  benefit  of  the  rest  of  the  mine,  be  provided 
with  stoppings  or  regulators.  Rear  in  mind  that 
■  airways  must  be  of  fair  size  to  avoid  loss  by 
friction,  and  that  when  ventilating  with  air  not 
■under  pressure  ordinary  small  pipes  are  of  no 
practical  use.  Any  heat  imi)arted  to  the  air  at 
the  bottom  of  the  upcast  shaft  improves  the 
ventilation.  Before  the  advent  of  fans,  furnace 
ventilation  was  general  colliery  practice.  Are 
there  not  circum.stances  in  which  it  could  be 
■economically  used  to  improve  ventilation  to-day  ? 
Take  a  vertical  shaft  and  provide  it  with  a  few 
sprays  or  jets  of  water  at  the  c  )llar.  If  there  is 
another  outlet  to  the  workings  which  can  become 
an  upcast,  we  find  a  strong  downcast  current 
produced.  Why !  First,  the  falling  drops  of 
water  produce  a  downward  current  on  the  prin- 
■ciple  of  the  "  trompe " ;  second,  some  of  the 
atomised  water  is  vaporised  and  taken  up  by  the 
■air,  thus  considerably  reducing  the  temperature 
•of  the  air  and  increasing  its  weight.  .So  that 
rthis    simple    arrangement,     costing     very    little. 


increases  the  downcast  current  in  two  way.s,  not 
to  mention  the  beneficial  effect  of  the  cool  moist 
air  underground.  So  far  my  remark.-!  have 
referred  to  general  mining.  Where  long  develop- 
ment drives  are  carried  ahead  we  generally 
depend,  for  fresh  air,  on  the  exhaust  from  the 
machines,  and  the  drive  becomes  a  return  airway. 
Many  argue  that  this  is  insufficient  ;  perhaps  as 
many  say  that  the  air  is  quite  good,  and  that 
there  is  no  necessity  for  either  a  brattice  or  an 
air  flume,  and  the  subject  seems  worthy  of  further 
di.scussion.  It  is  very  wasteful  to  take  com- 
pressed air  direct  from  the  main  for  ventilation 
only.  If  a  dead  end  requires  ventilation,  and  an 
air  flume  can  be  placed  in  position,  a  blower 
made  of  a  small  jet  of  compressed  air  in  the 
throat  of  a  venturi  tube  connected  to  the  air 
flume  at  either  end  will  use  the  costly  compressed 
air  to  a  better  advantage  and  set  up  a  fairly  large 
circulation.  Some  jpower  stations  produce  their 
induced  draught  with  a  jet  of  compressed  air  at 
the  throat  of  a  funnel,  shaped  after  a  venturi 
tube.  To-day  on  most  of  our  levels  we  have  pipe- 
lines of  water  under  pressure.  In  some  cases 
this  water  will  be  cheaper  than  compressed  air, 
and  a  jet  of  water  can  be  used  to  produce  the 
same  ettect.  There  is  on  record*  a  test  where 
"  with  a  jet  ;tj„  sq.  in.  area,  a  pipe  discharging 
Vi  gallons  of  water  per  minute  at  165  lbs. 
pressure  per  sq.  in.  a  circulation  of  850  cub.  feet 
of  air  per  minute  was  produced  at  the  end  of  a 
level.  .  .  ."  Underground  conditions  to-day 
are  better  than  ever  before  and  will  further 
improve.  The  thanks  of  the  underground  section 
of  the  industry  are  due  to  those  who  brought 
about  the  universal  use  of  water  for  the  laying  of 
dust,  and  to  the  foresight  of  those  who  have 
placed  the  development  of  their  mines  so  far 
ahead  that  blasting  takes  place  only  once  in  S^t 
hours,  leaving  natural  ventilation  about  15  hours 
in  which  to  re[)lace  the  atmosphere.  It  is  in  the 
power  of  all  underground  employees  to  contribute 
to  the  solution  of  the  problem  brought  forward 
by  the  author — that  of  "  obtaining  healthier 
conditions  "—by  working  loyally  with  the  officials 
and  keeping  all  the  regulations  at  present  in 
force  instead  of,  as  in  many  cases,  trying  to  avoid 
them. 

Mr.  E.  M.  Weston  (Member):  Mr.  Blen- 
kinsop  a[)i)ear8  to  specialize  in  theories  and 
proposals  that  take  one's  breath  away.  He 
paints  a  terrible  picture  of  underground  condi- 
tions which  may  or  \n\y  not  be  true  ;  but  it  is 
not  true  that  we  work  in  red  hot  air.  His 
remedy  has  been  tried  before.  In  Australia 
they  have  thoroughly  tested  this  method  and 
others.     Members  might   be   interested   to  learn 

•EMcyclcipieilia  Brittjmic-a,  11th  Kd.,  Vol.  VI.,  page  588,  line  50. 
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of  one  strange  expedient  adopted  in  alluvial 
mining.  The  deep  alluvial  mines  work  old  river 
beds  where  depo.sits  sometimes  spread  out  over  a 
width  of  half  a  mile.  The  gravel  is  somewhat  like 
Rand  banket,  and  is  in  .some  cases,  even  cemented 
with  iron  oxide  and  silica.  Owing  to  overlying 
geological  conditons  CO,  gas  is  very  prevalent 
and,  as  in  coalmines, it  accumulates  in  the  worked- 
out  and  collai^ed  areas  and  also  in  the  looser 
gravels.  When  the  barometer  falls  it  flows  out 
into  the  workings.  Most  mines  were  worked 
from  one  shaft  and  the  whole  mine  was  often 
rendered  unworkable.  In  several  mines  an  air- 
lock system  was  tried  in  order  to  remedy  this.  Air- 
tight double  doors  were  placed  below  near  the 
shaft  and  powerful  Roots'  blowers  were  used  to 
force  air  at  a  pressure  into  the  mine  where  the 
[iressure  was  kept  several  inches  above  that  of  the 
atmosphere,  and  relief  valves  let  any  surplus  air 
escape.  The  CO.,  gas  was  thus  forced  back  into 
the  goaf.  Needless  to  say  working  conditions 
were  very  bad,  but  work  was  actively  carried  on 
on  a  large  scale  under  these  conditions.  Reg.arding 
the  application  of  the  author's  proposal  here,  I 
would  merely  say  that  it  would  be  practically  im- 
possible to  instal  it,  as  there  would  be  no  room  for 
pipes  of  the  diameter  required.  If  it  were  installed 
it  would  be  useless  within  a  week  owing  to  damage 
from  rock  falls,  trucks  and  blasting,  etc.,  and  any 
attempt  at  its  maintenance  would  absorb  any 
profits  the  mines  made  while  it  was  there. 

It  is  not  required  because,  in  conjunction  with 
the  system  of  fan  ventilation  in  use,  we  have 
to-day  a  much  better  high  pressure  supply  from 
the  exhaust  of  rock  drills  just  where  required. 
This  does  supply  cool  air,  which  his  proposed 
system  emphatically  would  not  do. 

The  meeting  then  terminated. 

Contributions  and  Correspondence. 


NITROUS  FUMES  FROM  FIRING  STICKS. 


With  reference  to  Dr.  L.  Heymann's  reply  to 
discussion  on  his  paper  on  "  Cheesa-stick " 
fumes,*  I  wish  to  deal  with  the  last  paragraph 
thereof,  in  which  I  am  accu.sed  of  issuing  an 
'  unfounded  '  statement. 

In  the  first  place.  Dr.  Heyraann  states  that  he 
has  challenged  me  to  produce  evidence  for  ray 
statement  that  his  method  had  been  used  in 
Western  Australia  before  1911.  This  is  scarcely 
a  correct  repre.sentation  of  the  facts.  What 
hii)  oened  was  that  a  friend  of  his  called  on  me, 
anl  :'sked  (on  Dr.  Heymann's  behalf)  to  be  shown 
Mr.  Mann's  pamphlet  on  blasting-gases.  I  dis- 
covered   that    I     had     mislaid    my    copy,     and, 

•This  Jmiiiml,  Sept.  I'.IIS,  p.  US. 


although  we  ransacked  the  Seymour  Library 
and  the  Mines  Department  Library,  we  were 
unable  to  find  one.  This  happened  many  months 
ago,  so  Dr.  Heymann  had  ample  time  to  get  a 
copy  of  the  pamphlet  from  Australia  or  elsewhere 
before  replying.  As  to  the  facts  at  issue,  I  now 
find  from  the  pamphlet  (kindly  lent  me  b}'^ 
Messrs.  Kynoch)  that  Mr.  E.  A.  .Mann  estimated 
nitrous  fumes  (collected  after  blasting)  by  shaking 
for  several  hours  with  water,  whereon  "  the 
amount  of  nitrogen  was  estimated  by  conversion, 
into  ammonia  with  a  zinc-copper-couple  and 
nesslerising,"  and  calculated  into  NO,,.*  This, . 
I  think,  is  sufficiently  like  the  process  describedl 
by  Dr.  Heymann  to  justify  the  remarks  I  made 
at  the  time  the  paper  was  read. 

The  method  of  reducing  nitrates  and  nitrites 
to  ammonia  by  means  of  zinc  is  of  course  ex- 
tremely old,  dating  in  fact  from  1861  (see  Fres- 
enius,  1902,  397-399).  When  applied  to  nitrous 
fumes  it  has  nothing  like  its  original  accuracy, 
because  HNO.,  is  lost  when  the  zinc  is  first  added, 
being  carried  away  by  the  current  of  hydrogen 
(HNO,  is  a  weak  acid  and  therefore  volatile)  : 
the  correct  procedure  is  to  oxidise  the  alkaline 
solution  of  the  fumes  with  KMnO^  before  acidi- 
fying it.  It  may  be  noted  also  that  Gmelin  and 
Martin,  also  Rose-Finkener,  consider  the  results 
worthless  unless  the  reduction  is  done  in  alkaline- 
solution,  whereas  Dr.  Heymann  used  sulphuric 
acid.  I  may  add  that  Mr.  E.  A.  Mann  found  it 
necessary,  as  a  result  of  experiment,  to  add  a 
correction  of  2.5%  to  his  results  when  dealing 
with  small  quantities  of  nitrous  fumes. 

In  conclusion,  I  might  suggest  that  it  was  Dr. 
Heymann's  duty  to  deal  with  the  serious  criticism, 
made  by  Mr.  Crojse  and  myself  that  his  method 
is  wrong  in  principle,  since  what  is  wanted  is  not 
total  nitroyen  but  total  aciditt/  (  free  HNO.,  and 
HNO3). 

James  Moir. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

ff- 

CHEMISTRY. 

Rapid  Silvkr  Estimation  in  Mill  Solutions. 
— "  .-V  rapiil  vi)luiiietric  metliod  for  estimating  Ay;  in. 
cyanide  inill  sohiticm.  The  cyanide  soluiion  1& 
filtered  slowly  llninij,di  a  tliin  layer  of  Zn  dust  the 
Ag  liein;;  completely  precipitated.  Tlie  precipitate 
is  dissolved  in  HSO3  and  titrated  with  standard 
tliiocyanate  solution,  usin«  ferric  alum  indicator." — 
G^  \\.  ClkVKNOKR,  Enq.  Miiumi  Journal,  fi'',  892  3  ; 
Chemical  Abstracts,  Xoll,  No.  15,  Aug.  10,  1913, 
p.  i531.     (J.  G.) 

*"  Inve-stijations  into  t.lie  Composition  of  the  Gases  caused  lij 
Blastins;  in  Mines,"  by  E.  A.  Jlann,  191),  p.  I.'i ;  Parlianientar.\ 
Paper,  Western  Avistralia. 
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Comparison  of  Rkdwooo's  with  Engler's 
Viscosi.MKTER. — "  Detailed  eoiiipiirison  of  Engler 
viscosimetei-  Nos.  2807  and  2809  (S.  &  R.)  of  the 
Reiclisanstiilt  with  Redwood  viscosinieter  No.  1303 
(Baird  &  Tatlock)  and  Nos.  1404  and  1409  (Grittin)of 
the  Nat.  Phys.  Lab.,  England,  showed  that  the 
relation  of  Redwood  desjree  (time  for  50  co.  oil 
divided  by  time  for  50  ec  H.,0)  to  Engler  degree  at 
20*  dirt'ers  slightly  from  that" at  50°  and  that  the  for- 
mula given  in  their  former  publication  e.xpresses  the 
mean  relation  between  these  temperatures.  The 
ratio  Red«ood  degree  to  Engler  degree  at  20' 
may  difi'er  by  11%  from  1  and  at  50'  is  about  6% 
greater  than  at  20°.  This  varying  ratio  at  different 
temperatures  is  probably  caused  by  temperature 
differences  between  different  parts  of  the  instru- 
ments ;  it  has  not  yet  been  determined  whether  this 
influence  is  greater  in  the  Engler  or  in  the  Redwood 
instruments." — VV.  Mei.ss.\kr,  Phys.  tech.  Reicli- 
sanstalt,  etc.  ;  Chemical  Abstracts,  Vol.  7,  No.  15, 
Aug.  10,  1913,  p.  2697.     (J.  G.) 


Precipit.\tiox  op  Gold  by  Manoanous  Salts. 
— "  Some  interesting  occurrences  of  gold  associated 
with  manganese  dio-xide  led  to  the  suspicion  that 
nianganous  salts,  under  certain  conditions,  might 
react  with  solutions  of  gold  salts  to  bring  about 
mutual  precipitation  :  the  gohl  in  the  free  state  and 
the  manganese  as  hydrated  manganese  dio.xide.  A 
search  for  literature  on  such  reactions  was  without 
avail,  and  e.Kperiments  were  undertaken  with  a 
view  to  a.scertaining  if  such  reaction  is  possible,  and, 
if  .so,  under  what  conditions  it  can  take  place.  The 
reaction  in  question  is  in  a  sense  the  reverse  of  the 
series  of  reactions  invobed  in  the  well  known 
'  chlorination  process '  of  extracting  gold  from  its 
ores  :^ 

MnO.,  -^  4HC1  =  MnCLj  +  Clj  +  2H.,0 
and 

3Cl.,-l-2Au=2AuCl., 

The  reaction  is  doubtless  much  more  complex  than 
the  summary  equations,  but  it  will  be  seen  that  a 
reversal  of  the  series  would  lead  to  the  formation  of 
gold  and  manganese  dioxide. 

Gokl-Cldoiide  Solution. — Auric  chloride  .solutions 
of  varying  concentrations  were  mixed  with  solutions 
of  nianganous  chloride  with  concentration  ranging 
from  O'o^V  up  to  saturation,  but  no  reaction  was 
detected  even  when  the  mixture  was  boiled  for 
several  minutes.  The  addition  of  a  small  amount  of 
alkali  to  the  mixtures,  in  the  cold,  caused  an  imme- 
diate precipitation  of  a  dark  lirown  mass  resembling 
manganese  dioxide  in  the  hydrated  form  commonly 
precipitated.  The  precipitate  was  collected,  care- 
fully washed  to  free  it  from  the  gold  solution,  and 
then  treated  with  standard  oxalic  acid,  containing  a 
small  amount  of  sulphuric  acid.  The  solution  thus 
obtained  was  divided  into  equal  portions :  one  was 
analyzed  for  manganese  and  the  other  titrated  for 
loss  of  oxalic  acid.  The  results  showed  that  for 
every  equivalent  of  manganese  an  equivalent  of 
oxygen  had  been  taken  up  by  the  oxalic  acid,  prov- 
ing the  precipitate  to  be  manganese  dioxide.  In  a 
check  experiment  the  precipitate  was  taken  into  .solu- 
tion with  the  standard  oxalic-sulphuric  acid  mixture, 
which  was  titrated  for  loss  of  aeiil.  The  manganese 
in  solution  was  then  reprecipitated  as  hydrated 
manganese  dioxifle  by  a  stamlard  method,  and  the 
precipitate  was  again  treated  with  the  standard  acid 
mixture.  The  same  loss  of  acid  as  before  shewed  the 
original  precipitate  to  be  manganese  dioxide 

Gold  was  left  by  the  solution  of  oxalic  acid  and 
was  readily  recognised  as  such. 


Gold  chloride  solntionS^  are  notably  acid  in  their 
reaction,  due  probably  to  hydrolysis  in  part,  and  in, 
part  to  the  ionization  of  an  addition-product  with, 
water,  llittorf  and  Salkowsky  showe<l  by  electro- 
lytic experiments  that  gold  chloride  solution  is 
ionized  as  follows  :  — 

2H  +  AuCl,0 

Solutions  of  gold  chloride  show  marked  acid  pro- 
perties toward  indicators,  and  apparently  the  acidity 
thus  developed  is  sufficient  to  suppress  the  reaction, 
2Au+  +  +  -t-3Mn+  +  =2Au  +  3Mn+  +  +  + 

If  one  postulates  the  intermediate  formation  of 
MnClj  in  minimal  amounts,  one  is  justified  in  assum- 
ing that  the  salt  would  be  largely  hydrolyzed,  since 
tetravalent  manganese  is  a  very  weak  base.  This 
hydrolysis  would  be  suppressed  by  the  presence  of 
acids,  but  on  reducing  the  acidity,  hydrolysis  might 
become  eH'ective,  forming  the  very  slightly  soluble 
hydrated  manganese  dioxide,  and  with  this  removed 
from  the  equdibrium  .system  by  precipitation,  the 
reaction  might  proceed  until  concentration  were 
diminished  to  equilibrium  condition.!. 

It  is  of  interest  to  note  that  the  precipitation 
began  long  before  the  solutions  were  entirely  neu- 
tralized as  shown  by  indicator  tests.  This  was 
shown  in  another  way  by  placing  a  crystal  of  iceland 
spar  in  the  mixture  of  gold  and  nianganous  chlorides 
in  solution.  A  slight  effervescence  occurred,  and 
after  a  few  hours  the  crystal  was  covered  with  a 
a  brown  coat  of  manganese  dioxide  in  which  Hakes  of 
gold  were  plainly  visible.  The  prei'iiiitation  of  gold 
was  practically  complete  when  an  excess  of  MnClg 
was  employed,  though  this  solution  had  at  least  the 
acidity  of  .saturated  carlionic  acid. 

An  interesting  reaction  of  similar  nature  was 
found  to  take  place  between  auric  chloride  solution 
and  nianganous  carbonate.  The  precipitated  car- 
bonate (doubtless  amorphous,  in  part,  at  least)  reacts 
at  once  and  is  turned  to  the  dark  brown  hydrated 
dioxide.  The  crystallized  carbonate,  that  is,  the 
mineral  rhodochrosite,  reacts  slowly,  but,  after  a 
day,  a  crystal  was  coated  with  dark  brown  and  Hakes 
of  gold  were  plainly  discernible. 

Suniinartj. — If  we  suppose  manganese  tetrachloride 
to  be  an  intermediate  product,  present  only  in  very 
minute  traces,  we  may  hnd  in  it  some  basis  of 
explanation.     Suppose 

2AuCl.,  +  3MnCl,,— 2Au +3MnCl4 

Since  tetravalent  manganese  is  an  exceedingly 
weak  base  it  should  be  little  ionized,  but  it  may  be 
subject  to  two  other  sorts  of  dis.sociation,  namely  : — 

1.  A  molecular  dissociation, 

MnClj  =  MnCl2-fCl2 

2.  Hydrolytic  dissociation, 

MnCI^  +  4HjO  =  Mn(OH)j  +  4HC1 
Theoretically  we  should  have  the  hydrolysis  con- 
stant 

[Mn(OH)Jx[HCl]^ 

[MnUlJ 
assuming  hydrolysis  according  to  the  above  equa- 
tion. It  is  obvious  that  the  presence  of  acid  would 
tend  ti  cut  down  the  hydrolysis  and  allow  the  tetra- 
chloride to  become  sufficiently  concentrate<l  to  make 
its  molecular  dis.sociation  appreciable— the  greater 
the  concentration  of  acid  the  greater  this  tendency— 
and  we  may,  in  this  way,  easily  obtain  conditions 
uncler  which  free  chlorine  is  liberated,  as  in  the 
chlorination  process. 

If,  however,  the  acid  concentration  is  reduced 
below  a  certain  figure  the  concentration  of  the  tetra- 
liydroxide    will    reach    saturation.       .\ny     further 
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reduction  of  acidity  imist  result  in  tlie  precipitation 
of  the  hydrated  dioxide.  It  will  he  seen  that  such 
an  adjustment  may  lie  very  delicate  indeed  — and 
this  seems  to  he  supported  hy  the  lack  of  success  in 
preparing  the  tetrachloride  suliject,  as  it  would  be, 
to  hoth  hydrolytic  and  molecular  dissociation." — 
A.  D.  BroIvAW,'  Mining  and  Scientific  Press  ;  from 
American  Chemical  Society,  July  •iii,  1913,  p.  149. 
(A.  McA.  J.) 

Removal  of  Fusions  in  Alkaline  Carbonates 
FROM  THE  Crucible.—"  Dropping  a  little  powdered 
KNO..|  into  the  crucible  wiule  the  contents  are  still 
liquid,  renders  the  uuuss  porous  on  cooling.  Solution 
in  water  is  then  complete  in  20  min.  or  less." — R. 
HowDEN,  Ch^m.  News,  1U7,  232  ;  Chemical  Abstracts, 
Vol.  7,  No.  15,  Aug.  10,  1913,  p.  2530.     (J.  G.) 


Cyanide  from  Suoar-Mill  Residues.— "  Ger- 
many lias  made  the  greatest  advancement  in  this 
regard.  Of  a  total  production  of  400,000  tons  of 
beet  molasses  in  iliis  country,  about  55%  is  de.sac- 
charilied  for  sugar  production,  about  30'„  is  used  as 
cattle  food,  about  lO,;  is  fermented  into  alcohol,  and 
the  remaining  5%  is  utilised  in  miscellaneous  ways. 
Among  the  last  may  be  mentioned  the  use  of 
molasses  for  manufacturing  dye  stulVs,  shoe 
blacking,  yeast,  moulds  and  briquettes,  and  numerous 
other  commodities. 

The  residues  from  the  desaccharilication  factories, 
best  known  under  its  German  name  of  molasses 
scldempc,  has  been  a  subject  of  special  study  from 
the  standpoint  of  utilization.  From  1,000  kg.  of  best 
molasses  are  obtained  about  350  kg,  of  concentrated 
schlempe,  containing  about  30%  of  mineral  matter, 
mostly  potash  salts,  some  20%  or  more  of  nitrogen- 
ous substances,  and  a  remainder  of  acids,  gums, 
earamelization  products,  and  other  organic  residues. 

Molasses  schlempe  contains  12%  to  15%  of  potassium 
and  4%  or  more  of  nitrogen,  and  its  conver.sion  into 
derivatives  of  these  elements  constitutes  at  pre.sent 
the  chief  method  of  utilization.  The schle/npe  is  tirst 
heated  in  retorts,  bj'  which  means  it  is  decomposed 
into  a  mixture  of  volatile  products  consisting  of 
carbon  dioxide,  carbon  monoxide,  hydrogen,  nitro- 
gen, methane,  ammonia,  metliylamine,  methyl 
alcohol,  water,  and  other  substances.  The  \olatile 
decomposition  products  escape  from  the  retorts  at  a 
temperature  of  about  400°  C.  and  are  led  through  a 
system  of  tubes  heated  to  a  temperature  of  about 
1,000°  C.  The  etlect  of  this  heating  is  to  convert  the 
volatile  nitrogenous  compounds  into  ammonium 
cyanide,  the  gas  after  cyanization,  containing  about 
7%  NH3  and  7%  HCN.  After  leaving  the  hot  tubes, 
the  gases,  which  are  always  kept  under  reduced 
pressure,  are  cooled,  freed  from  tar,  and  then  washed 
over  sulphuric  acid  to  break  up  the  ammonium 
cyanide,  the  ammonium  sulphate,  which  is  formed, 
being  recovered.  The  hydrocyanic  acid  is  then 
absorbed  in  water,  and  the  residue  of  combustible 
gases  is  led  back  to  tlie  furnaces  for  heating  the 
retorts.  The  hydrocyanic  acid  is  then  distilled,  and 
absorbed  in  .sodium  hydroxide  ;  the  solution  of  the 
latter,  after  evaporating  and  crystallizing  yields 
soliil  .sodium  cyanide 

By  the  above  method,  about  three-fourths  of  the 
nitrogen  in  molasses  schlempe  is  recovered  as  ammo- 
nium sulphate  and  sodium  cyanide,  the  remaining 
one-fourth  escaping  as  gaseous  nitrogen.  A  small 
amount  of  pyridine  is  also  obtained  by  this  process, 
in  connection  with  the  ammonia.  The  residue  of 
mineral  matter  in  the  retorts,  after  distilling  the 
scldempe,  is  worked  up  into  potash,  of  which  some 


15,000  tons  is  made  annually  in  Germany  from  this 
source. 

Two  factories  in  Germany  produce  annually,  by 
the  process  of  distillation  described,  about  5,000  tons 
of  ammonium  sulphate  and  5,000  tons  of  sodium 
cyanide,  with  a  commercial  value  of  about  .$1,750,000. 
The  sodium  cyanide  thus  nnmufactured  is  nearly  all 
exported  to  the  Transvaal,  where  it  is  used  for 
extracting  gold  by  the  well  known  cyanide  process. 

Chemists  in  Germany  are  making  further  efforts 
toward  improving  the  utilization  of  mola.sses 
schlcinpr.  By  the  present  methods  of  distillation, 
about  one-fourth  of  the  nitrogen  is  lost,  and  this  is 
wasteful  from  the  standpoint  of  highest  economy. 
It  has  been  felt  by  some  chemists  that  efforts  should 
be  made  toward  removing  some  of  the  valuable 
organic'  constituents  of  the  schlempe  before  making 
the  <listillation." — C.  A.  Browne,  Mining  and 
Scientific  Press;  from  Columhiii  School  of  Mines 
Quarterly,  Aug.  2,  1913,  p.  186.     (A.  McA.  J.) 


Uses  of  Cast  Silicon. --"According  to  Mrtallur- 
gical  and  Chemical  Enrfinecring,  xi  ,  103,  silicon  is 
used  in  the  form  of  pipes  for  the  conveyance  of  acid 
gases  at  a  high  temperature  from  still.'?  to  condensers, 
also  in  the  construction  of  the  condensing  batteries 
themselves,  proving  more  efficient  than  stoneware 
owing  to  its  high  thermal  conductivity  aiul  ability 
to  withstand  sudden  changes  of  temperature.  Silicon 
pipes  are  also  used  for  the  transportation  of  hot 
liquid  sulphuric  and  nitric  acids,  but  it  cannot  be 
used  for  hydrochloric  acid  unless  the  discoloration 
resulting  from  the  slight  solubility  is  immaterial. 
It  is  used  as  a  lining  in  centrifugal  pumps,  acid 
valves,  and  pipes  for  the  elevation  of  corrosive 
li(|uids  by  compressed  air,  and  for  the  construction 
of  ploughs  in  ore  roasters  it  is  said  to  have  proved 
efficient.  Cast  silicon  is  also  being  employed  in  the 
form  of  shallow  pans  and  pots  for  the  concentration 
of  zinc  chloride  solutions,  supplanting  the  enamelled 
stoneware  vessels  which  are  rapidly  destroyed.  Cast 
silicon  ware  is  said  to  be  produced  in  practically  all 
shapes  required  by  the  chemical  industries,  such  as, 
for  example,  pipes,  evaporating  vessels,  receivers, 
tiles,  alembics,  crucibles,  and  pump  parts." — Journal 
of  Industrial  aud  Enyineerinif  Chemistry,  v..  No.  3. 
— Chemical  Mews,  August  8,  1913,  p.  72.     (J.   M.) 


Tantalum  as  a  Substitute  for  Platinum. — 
"  The  rise  in  the  price  of  platinum  which  has  now 
been  going  on  for  the  last  ten  years  or  so,  has  brought 
tantalum  to  the  front  for  crucibles  and  dishes,  and 
other  chemical  apparatus  which  has  to  stand  high 
temperature.-!.  Tantalum  has  its  faults,  however,  as 
well  as  platinum,  but  if  the  two  chief  ones  are  borne 
in  mind,  viz.,  that  it  caimot  resist  hydrofluoric  acid, 
and  that  it  oxidises  readily  if  heated  with  ready 
access  of  air,  .something  may  be  done  in  the  way  of 
using  tantalum  -for  making  crucibles  and  dishes. 
Tantalum  seems  also  to  have  a  held  in  electrolytic 
work  as  a  substitute  for  platinum  electrodes.  Tan- 
talum cathodes  answer  perfectly,  but  tantalum 
anodes,  by  virtue  of  the  affinity  for  oxygen  of  the 
metal  which  has  already  been  alluded  to,  soon 
become  coated  with  dark  blue  tantalic  oxide.  This 
be'ng  a  bad  conductor  soon  stops  the  current.  The 
only  remedy  in  this  case  is  to  cover  the  anode  with 
a  thin  coating  of  platinum.  Even  then  money  is 
saved,  as  the  coating  takes  much  less  platinum  than 
is  needed  for  an  anode  all  of  platinum.  The  use  of 
tantalum  for  cathodes  has  many  advantages  as  com- 
pared with  platinum.  It  does  not  alloy  with  zinc  or 
cadmium  as  platinum  does.     Hence  no  coppering  or 
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silvering  of  the  electrode  is  required,  and  tlie  insolu- 
bility of  tantalum  in  aqua  regia  makes  it  partipu- 
larly  suitable  for  the  regeneration  of  the  metals  from 
precipitates  containing  gold  and  platinum.  Tan- 
talum is  lighter  than  platinum,  so  that  a  less  weight 
of  it  is  required  for  electrodes  of  the  same  mass  and 
surface,  and  its  price  is  less  than  half  that  of 
platinum.  Moreover,  it  is  much  stronger  than 
platinum,  so  that  thinner  electrodes  of  it  can  be  used 
to  resist  dangers  due  to  rough  handling." — Chcmiml 
Engineering  and  the  Works  Chemist,  Aug.  1913, 
p.  243.     (J.   W.) 

Alcohol  as  Fuel  in  South  Africa.— "Accord- 
ing to  the  London  correspondent  of  the  Jiirniinijham 
Daily  Post,  considerahle  attention  is  being  given  by 
public  authorities  and  influential  capitalists  in  South 
Africa  to  the  problem  of  fuel  alcohol.  It  is 
recognised  that  the  cost  of  transport  of  petrol 
for  long  distances  into  the  interior  restricts 
the  use  petrol-driven  vehicles  and  agricultural 
machinery.  In  some  territories,  especially  those 
scourged  liy  the  tsetse  fly,  E.ast  Coast  cattle  fever, 
and  the  like,  mechanical  power  is  an  imperative 
necessity  if  development  is  to  proceed  to  its  fullest 
possible  extent.  It  is  also  heing  realised  that  the 
future  lies  with  fuel-alcoliol  of  local  manufacture, 
and  overtures  have  alieady  been  made,  directly  or 
indirectly,  for  Government  facilities  to  undertake 
this  new  industry.  A  difticulty  which  does  not 
present  itself  in  Europe  arises  from  the  fact  that  the 
standard  of  impotability  recognised  by  white  ]ieople 
does  not  sutiice  to  render  the  denatured  alcohol  im- 
possible as  a  beverage  for  the  native  races,  and  the 
powerful  interests  which  concern  themselves  with 
the  welfare  of  the  natives  .are  at  work  to  prevent  the 
removal  of  the  present  Excise  restrictions  until  it 
has  been  shown  that  no  danger  to  their  constituents 
would  ensue." — The  Oil  and  Colour  Trades  Journal 
3,nii  Birmingham  Daily  Post,  Aug.  23,  1913,  p.  664. 
(J.   W.) 


Volumetric  Determination  of  Chromium  in 
Presence  of  Iron. — "The  solution  is  treated  with 
an  excess  of  bromine  water,  then  made  strongly 
alkaline  with  potassium  hydroxiile,  heated,  with 
frequent  agitation,  for  half-an-hour  on  the  water- 
bath,  cooled,  made  up  to  250  cc,  and  Altered 
through  a  dry  filter.  100  cc.  of  the  filtrate  are 
neutralised  by  adding  dilute  sulphuric  acid  until  the 
colour  of  bromine  becomes  permanent,  20  cc.  of  30% 
potassium  bisulphate  solution  are  added,  and  the 
mixtuie  is  boiled  vigorously  for  5  min.  Chromate  is 
determined  iodometrically  in  the  cooled  liquid,  but 
should  any  odour  of  bronnne  be  ob.served  after  boil- 
ing (thus  indicating  undecomposed  broniate),  a 
further  10  cc.  of  bisulphate  solution  most  be  added 
and  the  boiling  repeated  before  titration.  The 
re.sidual  ferric  hydroxide  is  dissolved  and  titrated  in 
the  usual  way."— A.  Kurtenackkf,  J"o»)-Ha/  Soeicty 
of  Chrmieal  Industry,  July  15,  1913,  p.  713. 
<F.  W.  W.) 

A  Reaction  of  Iodine-ions.— "  The  production 
of  the  reddish-brown  substance  formed  in  the  Nessler 
test  for  ammonia  may  be  used  for  the  detection  of 
iodides.  The  reagent  is  prepared  by  dissolving  10 
gra.  of  mercuric  nitrate  in  50  cc.  of  water  acidulated 
with  5  cc  of  nitric  acid,  and  then  adding  60  cc.  of 
concentrated  ammonia  solution.  1  cc.  or  more  of 
this  solution  is  added  to  the  .solution  under  examina- 
tion. The  reaction  is  more  delicate  than  any  of 
those  hithe/to  used   for   the  detection   of  iodides. 


Chlorides  give  a  white  precipitate  which  does  not 

interfere  with  the  test.  Uromides  miy  give  a  white 
or  yellow  precipitate  according  to  the  concentration, 
but  if  the  mixture  of  the  solution  and  the  reagent 
be  heated,  the  yellowi.sh  or  brownish-red  colourdue 
to  iodide  becomes  apparent." — R.  ClusA  and  A. 
Terni,  Gas.  Chim.  Ital.,  1913,.;.;,  11.,  S6  ;  Journal 
Society  Chemical  Industry,  -Vug.  30,  1913,  p.  843. 
(J.  A.  W.) 


Separation  of  Iron  from  Chromium, — "The 
ignited  oxides  are  gradually  heated  from  200°  C.  to 
650  C,  and  then  maintained  at  the  higher  temperature 
for  3 — 4  hr.  in  a  very  slow  stream  of  chlorine  carrying 
sulphur  chloride  vapour  from  the  liquid  kept  at 
.30° — 40°  C.  If  the  chromium  is  likely  to  be  more 
than  40%  of  the  total  metal,  the  oxides  are  tirst 
mixed  with  their  own  weight  of  ammonium  sulphate, 
and  the  mixture  is  gradually  heated  in  a  stream  of 
chlorine  only  till  all  the  sulphate  is  decomposed  and 
volatilised  ;  the  porous  nia.ss  remaining  is  then  ex- 
posed to  the  mixed  chlorine  and  sulphur  chloride. 
The  boat,  and  the  portions  of  the  tiibii  containing 
any  volatilised  chlorides,  are  then  treated  with  cold 
water,  which  di.ssolves  the  ferric  ch'  iride  completely, 
and  leaves  the  chromic  chloride  undissolved.  From 
the  weight  of  chloride  that  of  the  chromium  sesqui- 
oxide  is  calculated,  whilst  the  iron  is  precipitated  by 
ammonia  from  the  .solution  of  ferric  chloride." — A. 
Ueshayes,  Journal  Societi/  of  Chemical  Industry, 
July  15,  p.  713.     (F.  W.   \V.) 


Detection  of  Hydrocyanic  Acid.*—"  The  test 
proposed  depends  on  the  coloration  or  precipitate 
which  is  obtained  when  copper  acetate,  potassium 
cyanide,  and  benzidine  acetate  are  mixed  together 
in  solution.  The  reaction  is  also  given  by  other 
substances,  and  is  only  characteristic  of  hydrocyanic 
acid  under  the  following  conditions.  After  the 
removal  of  metals  from  the  solution  under  examina- 
tion, the  latter  is  boiled  with  sodium  carbonate, 
filtered,  and  carbon  dioxide  is  pas-ed  into  the 
filtrate  ;  this  is  then  added  to  a  mixture  consisting 
of  one  drop  of  a  3%  copper  acetate  solution,  1  cc.  of 
a  10%  disodium  phosphate  solution,  and  four  drops 
of  a  saturated  benzidine  acetate  solution.  The  test 
will  detect  0  007  nig.  of  hydrocyanic  acid  in  10  cc.  of 
solution." — C.  Pektusi  and  E.  Gastaldi,  Chem. 
Zeit.,  1913,  37,  609-610  ;  ixom  Journal  of  the  Chemical 
Socitty,iio.  dcix,  July  1913,  p.  637,     (F.  W.  W.) 


The  Estimation  of  Mercury  as  Metal  by  the 
Dry  Method. — "  Hg  compounds  when  heated 
with  CaO  are  decomposed  according  to  the  equation, 
2HgX  +  2CaO  =  2CaX-h2Hg  +  20.  The  method  is 
applicable  to  ores  and  minerals  but  is  experiment- 
ally ditticult.  Penfield's  apparatus  (Am.  J.  Sci., 
[3]  48,  31)  for  the  determination  of  ll.X)  in  minerals 
obviates  the  latter  objection.  Bulbs  are  blown  at 
the  closed  end,  and  near  the  open  end,  of  a  glass 
tubing  20  cm  X  5  mm.  The  cleaned  and  dried  tube 
is  filled  by  means  of  a  drawn-out  glass  funnel, 
with  a  suitable  quantity  of  the  powdered  sample, 
followed  by  mixed  iron  filings  and  CaO  to  8  cm.  of  the 
tube.  An  asbestos  plug  is  then  placed  midway 
between  the  bulbs,  and  the  open  end  of  the  tube 
drawn  out  to  a  fine  capillary.  The  terminal  bulb  is 
heated  in  an  iron  pipe,  and  finally  directly,  until  all 
Hg  is  removed  and  condensed  in  the  second  cooled 
bulb.     This  receiving  bulb  is  then   drawn  oil',   ll.>0 

•.See  also  Moir,  this  Journal,  Vol.  X.,  April,  1910,  p.  :!42  ' 
Moir,  Vol.  XI.,  Oct.,  1910,  p.  15.5  ;  and  Vol.  XIV.,  Sept.,  1913, 
p.  152. 
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removed  by  a  current  of  dry  air,  and  the  hnlb  and 
the  contents  weighed.  The  Hg  is  tlieii  poured  out, 
and  completely  removed  by  air  drawn  through  the 
heated  tube,  and  the  latter  weighed  empty.  The 
method  is  applicable  to  sulphides,  if  PbCrO,  is  added. 
Five-tenths  to  1  0  gni.  of  the  sample  should  be  heated 
with  2-5  to  30  gra.  of  PbCrOj  and  the  Fe  and  CaO 
mixture." — A.  C.  Gumming  and  J.  M.\cleod, 
Jour.  Chem.  Soc,  IDS,  513-6;  Chemical  Abstracts, 
Vol.  7,  No.  14,  July  20,  1013,  p.  2366.     (J.  G.) 


METALLURGY. 

The  Preservation  OF  Iron.  — "Iron  plates  coated 
with  various  liquid  vehicles  and  paints,  were  exposed 
to  the  action  cf  air  and  water  respectively,  for  9  to 
10  months.  The  results  showed  that  (1)  the  surface 
of  a  paint  fdm  is  not  always  a  true  indication  of  the 
extent  of  corrosion  ;  (2)  a  little  paraltin  wax  in  the 
paint  reduces  corrosion  in  air,  but  appears  to  assist 
corrosion  in  water;  (3)  fine  pigment  (rouge)  is  more 
protective  than  coarse,  but  good  commercial  grades 
are  finely  enough  ground  for  all  practical  purposes  ; 
(4)  double  coats  of  paint  may  be  less  protective  than 
single  coats  ;  (5)  slightly  rusted  plates,  if  quite  dry 
when  painted,  are  less  liable  to  corrode  than  plates 
freed  from  rust  before  painting." — J.  N.  Friend, 
Journal  of  the  Society  of  Clicmical  Industry,  June  30, 
1913,  p.  660.     (J.  A.  W.) 

The  Corro-sion  of  Iron  .4nd  Steel.—"  It  is  now 
six  years  since  the  electrolytic  theory  in  its  developed 
form  was  ottered  as  a  basis  for  the  explanation  of 
the  corrosion  of  iron  and  steel,  and  it  seems  worth 
while  at  this  time  to  enquire  into  the  accuracy  of 
some  of  the  conclusions  to  which  it  has  led,  as 
viewed  in  the  light  of  present  experience. 

In  the  first  pUice  we  have  found  that  the  factors 
controlling  the  rapidity  or  extent  of  corrosion  are  by 
no  means  so  simple  as  they  were  at  first  thought  to 
be.  Many  conditions  which  were  considered  of  little 
or  no  importance  have  been  found  to  exert  a  pro- 
found influence  upon  the  reactions  involved.  For 
example,  samples  of  iron  and  steel  which  exhibit 
marked  ditfereiiees  in  corrosion  exposed  in  the 
normal  condition  in  which  they  come  fiom  the  mill, 
fail  to  show  any  ditt'erence  u])on  exposure,  when  they 
are  first  planed  to  a  uniform  surface.  Apparently 
the  mechanical  strain  to  which  the  samples  are 
subjected  in  the  planer,  masks  or  neutralises  the 
ditt'erence  in  corrosion  inherent  in  the  normal 
material.  It  is  not  surprising,  therefore,  that  many 
contticting  results  have  been  obtained  and  puldished 
from  the  investigators  now  interested  in  this  work. 
Only  those  tests  which  have  been  carried  on  under 
identical  comlitions  of  surface  finish,  temperature, 
access  of  oxygen  and  moisture,  general  atmospheric 
conditions,  etc.,  should  be  given  an}-  weight,  and 
even  when  the  greatest  care  is  taken,  generalisations 
must  be  drawn  with  caution. 

One  of  the  conclusions  reached  by  a  consideration 
of  the  electrolytic  theory  of  corrosion  which  has 
proved  misleading,  is  that  homogeneity  in  the 
material  insures  protection,  w  hile  heterogeneity  leads 
to  rapid  attack.  While  this  is  a  corollary  which 
may  be  logically  drawn  from  the  electrolytic  theory 
and  is  doubtless  in  itself  true,  there  are  evidently 
other  factors  which  superimpose  them.selves  upon 
those  due  to  ditterences  in  structure,  producing  a 
final  ett'ect  contrary  to  that  predicted.  The  iron  of 
the  old  chain  bridge  at  Newburyport,  Mass.,  has 
withstood  corrosion  in  a  truly  reniarkable  manner 
for  the  last  98  years  ;  and  yet  it  is  conspicuous  for 


its  lieterogeneons  structure.  Large  areas  of  perfectly 
pure  iron,  free  from  both  carbon  and  slag,  are  mixed 
up  with  areas  showing  at  least  two  kinds  of  slag, 
and  very  high  carbon  ;  yet  all  withstand  atmospheric 
corrosion.  On  the  other  hand  Burgess  has  shown 
that  iron  free  from  all  contaminating  elements  which 
could  segregate  or  produce  a  lack  of  uniformity, 
does  not  withstand  rusting  so  well  as  the  same  iron 
to  which  has  been  added  a  little  manganese  or  copper 
or  nickel.  This  beha\iour  is  observed  also  in  the 
case  of  the  so-called  [jure  irons  made  in  an  open 
hearth  furnace,  and  which  are  relatively  free  from 
carbon,  manganese,  suli>hur,  and  other  constituents 
prone  to  segregation,  which  have  come  to  the  writer's 
notice.  While  theoretically  a  very  pure  iron  should 
witlistand  rust,  there  are  apparently  some  factors 
present  which  more  tlian  ottset  any  advantage 
inherent  in  purity.  Obviously  conditions  att'ecting 
the  surface  of  the  material  so  soon  as  rusting  has 
started  are  important  causes  which  have  largely  been 
overlooked  and  which  denumd  more  thorough  in- 
vestigation. 

The  most  important  advance  in  this  field  made  in 
recent  years,  is  a  knowledge  of  the  ett'ect  of  the 
addition  of  small  amounts  of  copper  to  normal  open 
hearth  or  Bessemer  steel.  This  result  is  most 
strikingly  brought  out  in  the  paper  of  D.  M.  Buck 
published  in  full  in  a  recent  issue  of  the  i7oh/'H«/ o/"" 
Industrial  anil  Engineering  Chemistry.  The  present 
writer  has  within  a  week  inspected  with  much 
interest  the  test  roofs  here  described  and  can  testify 
to  the  remarkable  ett'ect  shown.  While  panels  of 
Bessemer  and  open  hearth  steel  containing  the 
ordinary  amounts  of  metalloids  have  entirely  failed, 
the  corresponding  panels  made  from  these  same 
heats  of  steel  but  to  which  a  small  amount  of  copper 
was  added  are  in  a  remarkable  state  of  preservation. 
A  panel  of  the  so-called  pure  iron  very  low  in  metal- 
loids, but  containing  one-half  the  amount  of  copper 
carried  by  the  less  pure  steels  is  less  attacked  than 
those  steels  containing  no  copper,  but  is  much  less 
resistant  than  are  those  to  which  0'2%  of  copper  was 
added.  Had  copper  been  omitted  entirely  from  this 
iron  it  would  doubtless  h.ave  succumbed  even  earlier. 
While  the.se  tests  do  not  show  that  any  steel,  how- 
ever poorly  made,  will,  with  the  addition  of  copper, 
withstand  atmospheric  corrosion,  they  prove  that  it 
is  the  copper,  and  not  the  absence  of  manganese  and 
the  other  '  impurities '  which  is  the  controlling 
factor.  Several  hypotheses  have  suggested  them- 
selves as  explaining  thi.s  marked  effect  of  cojiper  in 
causing  steel  to  lesist  atmospheric  corrosion,  Init  as 
yet  none  is  sufficiently  tangible  to  attbrd  a  working 
theory. 

Rapid  progress  has  been  made  In  acquiring  that 
knowledge  of  the  relation  of  pigments  and  finished 
paints  to  corrosion  which  is  necessary  to  a  better 
protection  of  iron  and  steel.  Predictions  founded  on 
theory  that  a  basic  jiaint,  or  one  containing  a 
cbromate  pigment  would  inhibit  rusting,  while  one 
made  up  from  lamp  black  or  graphite  would 
accelerate  rusting,  have,  in  the  main,  been  found 
correct.  The  effect  of  the  pigment  upon  the 
character  of  the  oil  film  making  up  the  paint,  how- 
ever, has  shown  itself  also  to  be  very  important. 
Many  basic  pigments,  such  as  basic  lead  carbonate 
or  zinc  oxide,  which  in  themselves  inhibit,  do  not 
withstand  the  weather  ;  lamp  black  and  graphite,  on 
the  other  hand,  make  a  very  impervious  and  highly 
resistant  paint  film.  The  logical  conclusion  in  pro- 
tecting iron  is,  therefore,  to  use  a  basic  priming 
coat,  a  .second  coat  of  a  mixture  of  a  basic  pigment 
and  a  little  lamp  black,  and  when  well  dried  out  to 
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apply  a  lamp  black  or  graphite  finishing  coat. 
Experience  has  shown  also  the  importance  of  brush- 
ing the  paint  well  on  to  the  iron  :  a  good  paint  may 
fail  on  account  of  poor  application. 

Careful  tests  with  galvanised  work  show  that  an 
■even  coating  of  zinc  is  the  all-important  factor.  The 
common  practice  of  clean  wiping  galvanised  ware  is 
fatal  to  durability,  since  the  protecting  layer  is  not 
■metallic  zinc,  but  a  thin  deposit  of  a  zinc-iron  alloy. 
While  therefore  much  has  been  accomplished  in  the 
way  of  making  a  more  resistant  base,  there  is  >till  a 
necessity  for  a  uniform  substantial  coating  of  spelter 
over  the  surface." — WiLi.iAM  H.  Walker,  Jouriuil 
■of  the  Soc let >/  of  Chemical  Industry,  June  16,  1913, 
p.  584.     (F.  W.  W. ) 


Concentration  of  Telluride  Ores  of  Gold.— 
"  The  ores  consist  of  a  hard  silicious  gangue  witli 
^ylvanite  which  is  present  in  very  soft  blade-like 
nionoclinic  crystals.  Gravity  separations  have  been 
unsuccessful  hecause  of  the  loss  due  to  the  floating 
away  of  the  fine  telluride  particles.  The  proposed 
method  is  to  crush  the  ore  dry  to  60- mesh  or  finer, 
when  50%  of  the  sylvanite  can  be  recovered  by  flota- 
tion. If  the  tailings  are  then  treated  on  a  Wilfley 
table,  a  further  20%  to  25%  is  obtained.  By  regrind- 
ing  the  tailings  from  the  table  to  150-mesh,  66%  of 
the  remaining  gold  is  recoverable  by  the  ordinary 
cyanide  treatment.  Tables  are  given  showing  that 
•  about  80%  of  the  gold,  and  an  average  of  about  70% 
of  the  silver  were  recovered  by  this  method,  on  an 
experimental  scale." — H.  E.  Wood,  Journal  of  the 
Socir.ti/  of  Chemical  Industn/  (from  Eiiff.  and  M in.  -f. 
1913,  05,  885-886),  June  16,  1913,  p.  606.     (F.  W.  W.) 


A  German  Criticism  of  American  Metal- 
lurgy.— "  Dr.  Heberlein,  who  recently  visited  a 
number  of  U.S.A.  and  Mexican  lead,  zinc  and  copper 
works,  as  a  result  of  his  observations  read  an 
interesting  paper  at  the  last  meeting  of  the  As.socia- 
tion  of  German  Metal  Smelters.  He  was  particularly 
struck  by  the  fact  that  the  smelters  are,  as  yet, 
unprovided  with  coking  installations,  and  that  the 
-coking  works  have  not  yet  adopted  ethcient  means 
for  the  recovery  of  by-products.  He  highly  com- 
mends the  small  electric  locomotives  able  to  proceed 
by  the  sharpest  curves  into  the  narrowest  corners  of 
the  works.  He  illustrated  by  photographs  the  work- 
ing of  American  circular  pumps  for  liquid  lead,  and 
he  particularly  mentioned  the  thawing  sheds,  where 
ores  frozen  during  transport  in  railway  trucks  are 
thawed  in  order  to  facilitate  unloading.  He  praises 
the  high  value  placed  in  America  upon  well-equipped 
■works'  hiboratories,  as  well  as  the  careful  composi- 
tion and  ingenious  handling  of  the  charges.  After 
alluding  to  attempts  made  to  neutrali.se  the  noxious 
effects  of  sulphurous  .acid  and  the  recovery  of  potas- 
sium salts  from  phonolites,  he  shortly  discussed 
American  labour  efficiency,  which,  notwithstanding 
much  higher  wages,  he  does  not  consider  sii[)erior  to 
the  German  standard.  As  a  result  of  all  he  had 
■observed,  he  stated  his  belief  that  the  .\niericans  are 
in  advance  of  Europe  only  in  the  metallurgy  of 
copper  and  in  the  treatment  of  poor  lead  ores." — 
■London  Mininfj  Journal,  August  9,  1913,  p.  Ifii. 
(A.  R.) 

Alloy  of  Zinc  as  Precipitant.— "The  pre- 
paration and  u.seof  an  alloy  of  zinc,  lead,  magnesium, 
aluminium,  or  other  similar  combination,  is  the  basis 
■of  several  patents  granted  to  Mr.  Charles  W.  Merrill, 
of  Berkeley,  Cal.  The  inventor  claims  that  such  an 
•alloy  is  a  more  efficient  jirecipitant  than  zinc  alone. 


In  order  to  prepare  the  alloy  in  a  finely  divided  state, 
it  is  mixed  with  an  abrasive  before  cooling,  where- 
upon it  can  be  leadily  reduced  to  powder  by  any 
form  of  comminuting  apparatus  The  use  of  the 
abrasive  is  essential  to  overcome  the  natural  mallea- 
bility of  the  metals  which  ordinarily  prevents  their 
comminution. 

Another  form  of  application  of  the  precipitant  is  to 
make  u.se  of  it  as  a  liner  and  balls  for  a  small  tube 
mill,  through  which  the  .solution  passes.  The  result- 
ing attrition  is  sufficient  to  liberate  the  metal  and 
allow  it  to  flow  with  the  solution  to  the  collecting 
press.  The  alloy  has  a  galvanic  action  which  makes 
it  a  more  efficient  precipitant  than  one  metal  alone. 
(1,063,568-69-70,  June  3,  1913)."— C.  W.  Merrill, 
Metallurgical  and  Chemical  Engineering,  Vol.  xi. 
No.  7,  July,  1913,  p.  411.     (J.  A.  W.) 


Applications  of  Ductile  Tungsten.— "Less 
than  10  years  ago  tungsten  was  universally  conceded 
to  be  a  very  brittle  metal.  Since  the  introduction 
of  ductile  tungsten  (C.  G.  Fink,  Trans.  Am.  Elec- 
trorhem.  Soc,  xvii.,  229;  W.  D.  (looliclf^e,  Irans. 
Am.  Inst.  Elec.  Eng.,  xxix.,  961),  however,  large 
quantities  of  drawn  wire,  flexible  md  strong,  are 
being  daily  produced  for  the  manufacture  of  incan- 
descent lamps. 

We  have  studied  the  physical  and  chemical  pro- 
perties of  this  new  tungsten,  and  have  obtained  a 
number  of  very  interesting  results. 

Tne  ductile  metal  is  practically  insoluble  in  all  of 
the  common  acids  (W.  E.  Under,  Journ.  Am.  Vhem. 
Soc,  1912,  387),  its  melting  point  is  higher  than 
that  of  any  other  metal  (1.  Langmuir,  Trans.  Am. 
Elccfrochcm,  Soc,  xx.,  237),  its  tensile  strength  ex- 
ceeds that  of  iron  and  nickel,  it  is  non-magnetic,  it 
can  be  drawn  down  to  smaller  sizes  than  any  otlier 
metal,  and  its  specific  gravity  is  70%  higher  than 
that  of  lead. 

It  was  natural  that  a  metal  with  such  striking 
properties  as  the.se  should  soon  find  applications  other 
than  that  for  incandescent  lamps. 

'Table  of  Phi/sieal  and  Chemical  Properties  of 
Durtdc  Tungsten  —Density,  19-3  to  21 -4. 

Tensile  strength,  322  to  427  kg.  per  sq.  mm. 

Young's  modulus  of  elasticity,  42,200  kgm.  per  sq. 
mm.  (steel  20,000)  ;  i.e.,  twice  as  elastic  as  steel. 

Melting-point,  3177  (Langmuir)  3,100  ±  <i()  (v. 
Pirani  and  Meyer). 

Boiling-point,  3,700°  (?). 

Thermal  conductivity,  0'35  gra.  cal.  per  cm.  per 
sec,  per  1°  (Pt.  0166)  (\V.  D.  Coolidge,  'Irans.  Am. 
Itul.  Elec.  Eng.,  xxxi.,870;  Journ.  Ind.  and  Eng. 
and  Eng.  Chem.,  iv.,  2). 

Expansion  co-efficient,  43  x  IQ-"  (Pt.  88  x  10-«). 

Specific  heat,  0  0358  (Weiss). 

Resistivity  (25°),  hard,  62  microhms  per  cc.  ; 
annealed,  5"0  microhms  per  cc. 

Temperature  co-efficient  of  resistance,  0'0051 
(0°— 170°). 

Hardness,  4'5  to  80  (Mohs  scale). 

Insoluble  in  HCI,  H.,SOj,  HNO^,,  HF,  NaOH, 
KOH  (aq.)K.,Cr„0,-t  H.,SO,(C.  G.  Fink,  Trans.  Am. 
Electro-Chem.  Soc,  xvii.,  229;  VV.  D.  Coolidge, 
Trans.  Am.  Elec  Inst.  Eng.,  xxix.,  961).  Soluldein 
mixtures  of  HF  and  HNO3,  and  in  fused  nitrates, 
nitrites,  and  peroxides. 

The  boiling-point  of  the  metal  has  not  yet  been 
determined. 

The  Young's  Moilulus  of  Elasti-ity  are  determined 
with  a  wire  0  00648  cm.  in  dia.  and  78486  cm.  long. 
The  smallest  weight  (P)  was  2.i0  and  the  largest 
1,125  gm.     The  elastic  elongation   was  035  cm.  for 
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the  sinallest  weight  and  165  cm.   for  the  largest. 
The  average  for  five  dirterent  weight.^  was  42, 200. 

The  liardness  values  were  determined  with  the 
scleroscope  and  the  values  translated  into  the  Mohs 
scale. 

Electrical  Contacts. — Wrought  tungsten  has  been 
substituted  with  success  for  platinum  and  platinum- 
iridium  as  contact  points  in  spark  coils,  voltage  re- 
gulators, telegraph  relays,  etc.  (W.  D.  Coolidge, 
Trails.  Am:  Inst.  Elcc.  Eng.,  xxxi.,  870  ;  Journ.  Incl. 
and  Eng.  C/iei/i.,  iv.,  2).  The  service  far  exceeds 
that  for  platinum  and  platinum-iridium  contacts  due 
to  the  greater  hardness,  higher  heat  conductivity, 
and  lower  vapour  pressure  of  tungsten  as  compared 
with  platinum. 

Tunr/sten  Furnaces. — These  furnaces  are  of  two 
types.  Tlie  type  recently  described  by  Winne  and 
Dantsizen  {Trans.  Am.  Elect ro-Chcm.  iioc,  xx.,287) 
consists  of  an  alundum  tube  wound  with  tungsten  (or 
molybdenum)  wire.  To  prevent  oxidation  the  tube 
is  encased  in  an  air-tight  box  with  an  inlet  and  out- 
let for  hydrogen.  This  furnace  is  admirably  well 
suited  for  laboratory  experiments.  Temperatures  of 
1,600° — 1,800°  C.  can  be  easily  maintained  for  hours, 
whereas  platinum  at  these  temperatures  would 
rapidly  disintegrate. 

A  second  type  of  tungsten  furnace  (U.  S.  Pat. 
1,006,620)  is  constructed  on  lines  similar  to  those  of 
the  Arsem  vacuum  furnace.  A  tungsten  metal  tube 
takes  tlie  place  of  the  helical  carbon  resister.  The 
tube  is  surrounded  by  a  screen  and  the  whole  enclosed 
in  ati  air-tight  compartment  almost  identical  to  that 
used  by  Arsem.  The  compartment  is  either  eva- 
cuated or  a  small  quantity  of  gas,  such  as  hydrogen, 
is  introduced.  This  furnace  lends  itself  admirably 
for  tlie  study  of  reactions  at  very  high  temperatures, 
such  as  the  production  of  artificial  gems. 

Tungsten  Gauze.  — We  have  used  this  gauze  success- 
fully for  separating  solids  from  acid  liquors.  We 
performed  these  e.^periments  on  a  laboratory  scale. 
However,  this  gauze  could  well  be  used  on  a  com- 
mercial scale.  For  example,  for  the  removal  of 
sludge  from  copper  refining  baths,  and  for  centrifugal 
apparatus,  in  general,  whenever  acid  liquids  or  acid 
gases  are  dealt  with. 

Furthermore,  it  might  be  used  in  apparatus  such 
as  describeil  by  Cottrell  (Journ.  Ind.  and  Eng. 
Chem.,  iii.,  -542)  for  the  removal  of  sulphuric  mist 
from  gases.  The  Cottrell  electrodes  consist  of  three 
concentric  cylindrical  screens  of  iron  wire,  the  inner 
and  outer  ones  acting  as  discharge  electrodes,  while 
the  intermediate  screen  and  the  outer  leaded  glass 
containing  vessel  act  as  collecting  electrodes  from 
which  the  deposited  acid  drains  into  a  leaden  pan 
below.  Tungsten  gauze  is  not  attacked  by  sulphuric 
acid  and  would  consequently  give  a  much  longer  life 
than  iron  gauze. 

Wrouqlit  Tungsten  Targets  for  Rontgen  Tubes. — 
This  application  has  proved  to  be  one  of  the  most 
intei'esting.  Tungsten  is  very  well  suited  for  targets 
or  anticatliodes,  and  the  realms  of  application  and 
efficiency  of  the  Rontgen  tube  have  been  thereby 
greatly  increaseil. 

As  has  been  shown  by  Coolidge,  the  high  specific 
gravity,  high  melting-point,  high  heat  conductivity, 
and  low  vapour  pressure  make  tungsten  a  far  more 
efficient  target  than  any  other  metal. 

Thermocouples. — We  are  investigating  the  thermo- 
electric properties  of  the  couple,  tungsten  molybde- 
num. The  electromotive  force  increases  with  the 
temperature  up  to  about  540°,  then  decreases  and 
passes  through  zero  millivolt  at  about  1,300°.  We 
have  found  this  couple  very  convenient  for  high  tem- 


perature measurements  in  the  tungsten-hydrogen 
furnace. 

Standard  Weights. — A  material  suitable  for  stan- 
dard weights  must  preferably  be  hard  yet  plastic, 
it  must  not  be  easily  scratched  nor  marred, 
but  still  not  be  so  hard  that  it  will  chip  or  break  ; 
furthermore,  it  must  withstand  the  action  of  the 
atmosphere  and  finally  it  must  be  small  in  bulk. 
Now  wrought  tungsten  can  be  made  so  hard  that  it 
will  readily  scratch  glass  and  still  be  ductile  : 
furthermor-",  the  densitj'  is  high  (19-3  to  21 '4)  and  it 
is  unaffected  by  the  atmosphere.  Tungsten  weights 
remain  wonderfuUj'  constant. 

I'ungsten  Cells. — We  have  taken  up  the  study  of 
the  electrochemical  behaviour  of  tungsten  and  have 
made  up  a  series  of  cells  ami  combinations.  All 
measurements  were  made  at  25°  and  compared  with 
the  calomel  electrode  as  standard.  Our  readings  for 
the  cell  tungsten,  aqueous  sodium  hydrate,  potas- 
sium chloride,  calomel,  mercury,  are  : — 

5N  NaOH,  0  68  ;  2N,  062  ;  N,  057  ;  '/5N,  0525  r 
VioN,  0-50  ;  V-ioN,  0-48  ;  ^N,  0-455  ;  V160N,  0-445  ; 
'  3.20N,  0-380  ;  and  OON,  006  volt.  In  the  last  cell 
the  tungsten  rod  was  immersed  in  distilled  water. 

The  addition  of  small  amounts  of  impurities  to  the 
tungsten  metal  causes  the  tungsten — sodium  hydrate 
electrode  to  assume  E.M.F.  values  that  approach 
that  of  zinc  in  zinc  sulphate. 

The  values  for  potassium  hydrate  are  similar  to 
those  for  sodium  hydrate.  The  E.M.F.  of  the  cell 
Hg-Hg.,W.iO,i  -I-  Na.,WOj  solid— Na,WOi  sat.  soln.— 
solid  Na.,W04 — W  was  found  to  be  OoOo  volt  and 
promises  to  be  a  good  standard  cell. 

Miscellaneous  Applications. — Besides  the  applica- 
tions of  tungsten  cited  above,  many  others  have  been 
but  partly  worked  out  and  others  merely  suggested. 

Owing  to  its  chemical  stability  the  finest  sizes  of 
wire  down  to  0  0002"  or  0-005  mm.  in  dia.  are  well 
adapted  for  galvanometer  suspensions,  and  for  cross 
hairs  in  telescopes.  It  has  also  been  suggested  to  use 
these  fine  wires  in  surgical  operations  in  place  of  the 
coarser  gold  and  silver  wires.  A  further  suggestion, 
is  the  use  of  the  wire  in  musical  instruments.  The 
tensile  strength  and  elasticity  of  tungsten  wire  are 
exceptionally  high  (see  table). 

It  could  be  used  to  advantage  in  climates  where 
steel  is  readily  corroded. 

We  are  investigating  the  formation  of  hydrocyanic 
acid  gas  by  passing  over  heated  tungsten  wire  mix- 
tures of  nitrogen  and  acetylene  or  methane.  (Com- 
pare Berthelot  and  Lipinski,  Zcit.  Elckfrochemie, 
xvii.,  -287). 

We  are  making  acid  proof  dishes  and  tubes  out 
of  tungsten.  Furthermore,  tungsten  wire  recom- 
mends itself  as  a  unit  i-e.sistance,  since  it  can  be 
made  absolutely  pure,  can  be  easily  duplicated,  and 
is  not  corroded. 

Since  tungsten  is  non-magnetic  and  ela.stic  it  is 
being  tried  in  electrical  meters,  replacing  the 
phos])lior-l>ronze  springs. 

Similarly  watch  springs  could  be  made  which 
would  never  becouie  magnetised.  Finally  we 
might  mention  :  tungsten  pen  points,  tungsten 
drawing  dies,  tungsten  knife  blades,  tungsten  rein- 
forced asbestos  curtains,  and  fire-proof  coverings, 
etc."'— C.  G.  Fink,  Chemical  ^Veirs  (VIII.  Internal. 
Congress  Appl.  Chem.,  New  York,  1912),  June  13, 
1913,  p.  282.     (J.  M.) 
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Zinc  Du.st  Prkcipitation  Equipment.—"  Many 
of  the  departments  of  modern  eyaniding  have  become 
practically  standardized  in  the  course  of  widespread 
construction   of    mills  in   the  past   five   years,   but 
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among  them  all  there  exists  a  considerable  diver- 
gence of  opinion  on  the  method  of  feeding  zinc-dust 
to  the  solution  pum|>s  for  precipitation  according  to 
the  Merrill  system. 

Wlien  this  method  of  zinc-dust  precipitation  was 
first  put  on  the  market,  the  accepted  form  of  zinc- 
dust  feeder  was  a  slowly  moving  continuous  helt, 
■which  carried  the  dust  and  which  was  operated  by  a 
series  of  pulleys  and  cords  attached  to  floats  in  "the 
solution  tanks.  This  feeder  spilled  the  dust,  in  the 
required  amount,  into  a  shallow  cone,  which  was 
filled  by  a  small  steadily  (lowing  stream  of  solution, 
and  tlie  whole  was  emulsilied  by  a  light  jet  of  air. 
The  emulsion  floweil  from  the  upper  edge  of  the  cone 
to  the  suction  of  the  solution  pump  supplying  the 
zinc  pres.ses.  While  apparently  simple,  this'  method 
was  not  altogether  satisfactory  because  of  slippage 
of  pulleys,  spilling  of  zinc,  andthe  inevitable  clotting 
and   incrnstation   of  zinc-dust,    wherever    moisture 


Half  Section. 
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reached  it,  before  entering  the  pump  suction. 
Furthermore,  it  was  not  a  positive  method  of  feed, 
and  therefore  not  absolutely  under  control. 

Various  otherzinc-dust  feeilers  have  been  described, 
for  example,  those  used  at  Zambona  in  Sonora,  and 
Mocorito  in  Sinaloa,  ditt'ering  from  each  other  and 
from  thestandard  type  above  mentioned.  Apparently 
realizing  the  defects  of  the  earlier  apparatus,  the 
Merrill  company  has  sup]ilied  a  new  device,  which 
relies  upon  positive  methods  of  feed,  and,  witli  some 
slight  changes,  it  has  been  found  satisfactory  at  the 
plant  of  the  Tigre  Mining  Co.,  S.  A.,  in  Sonora. 

Essentially,  it  is  a  covereil  hopper  which  holds  the 
zinc-dust  an<l  discharges  it  through  a  slot  in  its  lower 
side  into  a  horizontal  tube.  This  tube  is  provided 
with  a  central  auger  or  screw,  which,  revolving 
slowly,  forces  out  the  zinc-dust  at  the  end  of  the 
tube  at  a  given   rate  of  discharge.     The  auger   is 


keyed  to  a  gear  driven  by  a  worm  that  is  keyed  in 
its  turn  to  a  shaft,  upon "  the  other  end  of  which  is 
lixed  a  large  friction  disc.  Motion  is  imparted  to 
this  disc  by  a  friction  roll  <arried  on  a  small  shaft, 
which  is  belted  to  a  line  shaft.  A  considerable  varia- 
tion in  speed  is  made  possible  through  shifting  the 
friction  roller  acro.ss  the  face  of  the  disc. 

The  only  change  found  necessary  in  the  machine 
as  supplied  to  the  Tigre  company  was  a  replacement 
of  the  anger  wdiich  forces  out  the  zinc-dust,  and  the 
tube  containing  it,  as  the  original  tube  was  too  small 
for  the  renuirements  of  precipitation,  if  the  friction 
disc  was  to  be  run  at  any  reasonable  rate  of  speed. 
The  tube  as  supplied  had  an  available  diameter  of 
about  1  in.,  and  was  changed  for  oiie  of  IJ  in.  The 
original  machine  would  doubtless  do  good  work  on  a 
solution  derived  from  the  treatment  of  gold  ore,  but 
on  silver  ore  containing  copper  in  solution  as  well, 
it  is  too  small,  especially  when  the  .solution  pumps 


Section  on  x-y. 

are  steadily  run  at  top  capacity. 

With  the  above  described  zinc-dust  feeder  was  also 
supplied  a  new  emulsifying  device  in  the  shape  of  a 
small  tube-mill  about  2  ft.  long  >:  8  or  10  in.  dia. 
Tlie  zinc-dust  was  to  be  emulsilied  in  this  small 
machine  with  a  stream  of  solution  and  thence  to  flow- 
to  the  pump  suction. 

This  tube-mill  was  not  found  to  be  entirely  satis- 
factory and  it  became  necessary  to  devise  a  substitute 
for  it.  The  idea  of  a  tube-mill  was  considered  good 
as  a  means  of  polishing  and  still  further  sub-dividing 
the  zinc,  if  possible,  as  well  as  of  emulsifying  the 
solution.  So  a  machine  was  built  embodying  this 
characteristic,  though  ditt'ering  in  some  features 
from  the  original  tube-mills. 

The  accomjianying  sketches  show  the  essentials  of 
the  machine,  though  not  a  duplicate  of  the  one  built. 
The  solution  A  and  dust  Z(  drop  into  a  small  hopper 
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C,  in  which  the  emulsion  always  stands  at  the  level 
of  the  outlet  pipe  D.  Tlie  lower  part  of  the  machine, 
with  which  the  hopper  connects  by  the  neck  E,  is  a 
flat  box,  circular  in  plan,  inside  which  revolves  a  disc 
F,  of  the  sh.ape  shown  in  the  sketch.  This  disc  has 
round  pockets  cut  in  its  margin,  some  of  which  con- 
tain small  pebbles.  Pebbles  may  be  put  in  any  or 
all  of  them  at  will.  Tlie  counter  clockwise  motion 
of  the  disc,  revolving  on  the  shaft  G,  carries  the 
emulsion  at  least  once  around  the  machine  before 
passing  out  througli  the  outlet  pipe  D.  Tliis  is 
eflected  by  a  battle  of  rubber  belting  H,  which  pre- 
vents tbe  emulsion,  when  first  formed,  from  passing 
•directly  to  D. 

This  machine  lias  been  quite  satisfactory  in  opera- 
lion,  the  only  difficulty  aiising  in  case  the  solution 
supply  be  cut  ott',  when  the  machine  would  stick. 
This  seldom  occurs,  however,  and  when  it  does  is 
-easily  rectiKed. 

One  result  of  the  operation  of  zinc-feeding  and 
emulsifying  may  be  seenin  the  amount-of -zinc  present 
in  the  precipitate— 7%  in  the  main  precipitation 
circuit,  and  a  general  average  of  9%  in  both  circuits 
recently.  Several  months  average  show  a  ratio  of 
total  zinc  u.sed  to  bullion  produced  of  Vf)i2  to  TOOO. 
On  the  score  of  cleanliness  and  avoidance  of  waste  of 
zinc,  it  should  be  noted  that  all  the  zinc  and  solution 
fall  into  the  hopper  C,  and  is  immediately  washed 
inside,  and  there  is  much  less  chance  for  loss  of  zinc 
by  clotting  than  in  the  hitherto  prevailing  methods 
adopted  for  feeding  zinc-dust.  This  plan  is  especially 
well  adapted  to  solutions  which  precipitate  rea<lily, 
and  removes  the  necessity  for  the  purchase  of  the  com- 
paratively expensive  equipment  required  by  the 
method  of  precipitating  alternate  tankfuls  of  solu- 
tion, with  the  tilting  box  arrangement,  hrst  intro- 
duced, it  is  believed,  at  the  Gold  Roads  cyanide  plant 
in  Arizona."— Donald  F.  Irvin,  Mininq  and 
-Scientific  Press,  June  7,  1913,  p.  861.     (A.  McA.  J.) 

Gold  Volatilis.\tion  Process.—"  The  new 
volatilisation  plant  on  the  Gwalia  Consols  is  now 
treating  30  tons  of  ore  per  day  of  24  hours,  and, 
according  to  its  inventor,  Mr.  lien  Howe,  manager 
of  tlie  mine,  the  process  is  ideally  simple  and  a  high 
extraction  is  certain  at  a  low  working  cost.  The 
latter  depends  very  much  on  the  percentage  of  salt 
required  to'  volatilise  the  gold.  At  first  Mr.  Howe 
said  that  .5  per  cent,  was  necessary,  but  has  since 
reduced  the  quantity  to  2  per  cent.  The  sulphide 
ore  en  the  mine  is  very  refractory  and  contains 
antimony  and  arsenical  jiyrite,  and  its  successful 
commercial  treatment  by  any  hitherto  known 
process  has  proved  impossible.  Tlie  lode  on  the 
property  is  about  a  chain  wide  and  worth  nearly 
40s.  per  ton,  and  if  Mr.  Howe's  process  solves  the 
problem  of  cheap  effective  treatment,  the  company 
and  the  whole  district  should  have  a  prosperous 
career.  In  addition  to  the  lode  worked  by  the 
company  there  are  many  other  similar  lodes  in  the 
vicinity,  all  of  which  will  be  worked  if  a  profit  can 
be  earned.  A  similar  plant  would  probably  prove 
effective  on  I,ancelield  ore,  and  enable  that  company 
to  make  a  fresh  start.'' — London  Mining  Journal, 
July  26,  1913,  p.  709.     (A.  R.) 


A  Test  for  Coking  Coals.— "In  the  spring  of 
190S,  while  studying  the  physical  properties  of  coal, 
especially  with  reference  to  the  colour  of  the  streak 
and  the  powder,  the  writer  observed  that  some 
coals,  while  being  pulverised,  adhered  much  more 
strongly  to  the  pestle  and  mortar  than  others, 
and  tUat  the   best  coking  coals   were  those  which 


adhered  most,  whereas  the  non-cokijog  coals  adhered 
very  slightly  or  not  at  all.  This  phenomenon  gave 
promise  of  affording  a  simple,  inexpensive,  and  yet 
rapid,  method  of  distinguishing  coking  from  non- 
coking  coals,  without  the  necessity  of  using  an 
improved  rick,  or  the  better  but  more  expensive  way 
of  sending  the  coal  to  a  coking  plant  for  a  test  in  a 
regular  coke  oven.  Accordingly  the  writer  experi- 
mented systematically  with  all  the  coals  in  the 
study  collection  of  the  United  States  Geological 
Survey:  a  collection  embracing  150  different  samples 
ranging  from  lignite  to  anthracite,  and  including 
some  of  the  best  known  coking  coals  of  the  country. 
Since  then  other  men,  particularly  the  coal  geologists 
of  the  United  States  Geological  Survey,  have  applied 
the  test  to  many  ditterent  coals,  and  the  results 
obtained  .serve  to  sulistantiate  the  first  conclusions 
that  by  this  simple  process  coking  and  non-coking 
coals  can  be  differentiated.  Mr.  M.  R.  Campbell, 
geologist  in  charge  of  the  Section  of  Western 
Mineral  Fuels  of  the  United  States  Geological 
Survey,  who  applied  this  test  to  perhaps  more  coals 
than  any  other  person,  has  not  reported  a  single 
failure.  Conversation  witli  coal  mine  operators, 
mining  engineers,  and  coal  miners  shows  that  this 
test  is  very  little  known  by  practical  men,  in  view 
of  which  the  author  has  concluded  that  a  repetition 
in  the  presentation  of  the  method  is  not  only 
justifiable  but  desirable. 

The  method  of  conducting  the  test  is  as  follows  : 
Pulverize  in  a  mortar  a  small  quantity  of  the  coal  to 
be  tested  until  it  will  pass  through  a  100-mesh  sieve. 
Pourouttheloo.se  material,  and  note  the  amount 
that  adheres  to  the  mortar.  'With  some  coals  the 
mortar  and  the  pestle  will  be  deeply  coated  with 
coal  dust  which  adheres  so  strongly  that  it  can  be 
removed  with  ditticulty  ;  with  other  coals  there  will 
be  only  a  thin  film  of  coal  dust  adhering  to  the 
mortar  and  pestle  ;  while  with  still  others  both 
mortar  and  pestle  will  be  nearly  as  clean  after  the 
operation  was  completed  as  they  were  before  it 
began.  The  degree  of  adhesion  depends  on  the 
grade  of  the  coal  with  reference  to  its  coking 
qualities.  If  it  adheres  strongly  the  coal  will  make 
a  good  coke  ;  if  it  adheres  only  partly  the  coal  will 
make  an  inferior  grade  of  coke,  and  if  it  does  not 
adhere  the  coal  is  to  be  regarded  as  non-coking. 
Aside  from  the  adhesion  of  this  gummy  soot  to  the 
mortar  and  pestle  some  coals  exhibit  a  tendency  to 
pack  together  or  cohere.  Although  it  seems  to  be 
more  noticeable  in  coking  coals,  this  tendency  to 
pack  was  observed  to  a  less  extent  in  some  of  the 
non-coking  type.  Hence  it  is'  thought  that  this 
behaviour  depends  entirely  on  the  moisture  content 
of  the  coal,  and  has  nothing  to  do  with  its  qualities  ; 
however,  sutlicient  work  has  not  been  done  to  prove 
this  point.  Moisture,  when  present  in  large  quanti- 
ties, interferes  with  this  test,  causing  the  coal  to 
pack  together  and  preventing  its  adherence  to  the 
mortar,  hence  the  sample  should  be  obtained  in  the 
dry  part  of  the  mine. 

To  make  the  test  satisfactorily  the  sample  should 
be  as  carefully  prepared  as  one  taken  for  chemical 
analysis,  and  should  be  taken  in  the  same  manner, 
i.e.,  by  cutting  a  channel  from  top  to  bottom  of  the 
part  of  the  bed  to  be  sampled.  In  sampling  for 
coking  tests,  each  bench  of  the  coal  should  be  taken 
separately,  as  here  and  there  coal  beds  are  found 
which  are  composed  of  benches,  some  of  which  will 
coke  and  others  that  will  not.  In  case  well- 
developed  benches  do  not  occur,  the  bed  might  be 
sampled  1  ft.  at  a  time,  keeping  each  sample 
separate   from   the   others    and    properly   labelled. 
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Each  sample  slioulil  be  pulverized  so  as  to  pass 
through  one  half  iru-h  mesh,  anil  then  quartered 
ilown  to  a  convenient  size  for  liandlinj;  and  trans- 
porting. About  five  years  ago,  when  the  author 
first  published  a  description  of  tlie  test,  he  expressed 
the  liope  tliat  every  geologist  an<l  mining  engineer 
engaged  in  practical  work  would  apply  it  witli  a 
view  of  proving  or  disproving,  as  the  case  may  be, 
its  value  as  a  practical  test  for  coking  coals.  Since 
then  a  number  of  geologists  have  applied  it  in  the 
field  and  the  laboratory  on  all  kinds  of  coals,  some 
of  which  are  coked  in  actual  practice,  but  not  a 
single  well  authenticateil  failure  has  been  reported." 
— M.  A.  PlSHEL,  Enr/.  Magazine,  September,  1913, 
p.  897.     (J.  A.  \V.)  ' 


Some  Ex.\ct  Meltixg-Points  of  Mktal.s.— 
"  The  following  are  extracted  from  a  paper  bearing 
the  title  '  Melting  Points  of  Refractoiy  Elements  '  : 
— Sb  =  630C:  Ag  =  960.1  :  An  =  1063':  Cu  =  l(IS3: 
Mn  =  1260  (98%  purity):  Ni=1452:  Co  =  1478: 
Fe=1530:  Cr=lo20  (98%  purity);  Pd=lo49: 
V=  1720  (98%  purity)  :  Pt  =  1755:  Ti  =  1795."— R.  K. 
BURr:ES.sand  R.  G.  W xuvKsniiUG.— Chemical  Neirs, 
August  8,  1913,  p.  67.     (J.  M.) 


Sublimation  ok  Met.vls  at  Low  Pre.ssurk.— 
"  Experiments  were  made  with  iridium  (in  nitrogen 
at  20  mm.  pressure,  copper  (in  nitrogen  at  1  mm.), 
iron  and  tungsten  (in  a  high  vacuum,  about  0  004 
mm.  at  the  beginning),  and  sensible  volatilisation 
was  observed  in  all  cases  at  temperatures  consider- 
ably below  the  melting  points.  In  addition  to  vola- 
tilisation as  ordinarily  understood,  there  was 
evidence  of  straight-line  emission  of  particles  of 
metal.  The  data  for  a  number  of  metals,  for  which 
information  is  available,  are  collected  in  the  follow- 
ing table  :  the  volatilisation  was  detecteil  mostly  at 
low  pressures. 


Boilini; 

Point. 

Volatilisa- 

Meltini; 

Metal. 

tion 

point  at 

(letcL-table 

1  atmos. 

At  1  atmos. 

In  vacuo. 

at: 

°c. 

°c. 

-c.    i 

'C. 

Mercury 

357 

160 

—39     j 

—39 

Potassium 

760 

370 

63    i 

63 

Sodium 

880 

420 

97    i 

97 

Cadmium 

778 

450 

160     ' 

321 

Zinc  ... 

918 

550 

180 

419 

Bismuth 

1420 

1000 

269 

269 

Lead... 

1525 

1150 

360 

327 

Silver 

1955 

1400? 

680 

961 

Copper 

2310 

1600? 

400 

1084 

Tin 

'2270 

1700? 

360 

232 

Gold 

2530? 

1800? 

1370 

1064 

Iron  ... 

2450 

— 

950 

loOO 

Platinum 

2500? 

— 

1200 

1 

1750 

— G.  W.  C.  Kaye  and  D.  Ewan,  Ruyal  Soc.  Proi: 
1913,  A.  Sa,  58  ;  Janrnal  Societi/  Chemtcal  Inclimtri/, 
Aug.  30,  1913,  p.   830.     (J.  A.   W.) 


Specifications  and  Test.s  for  Zinc  Dust.— 
"The  composition  and  physical  characteristics  of 
zinc  dust  are  very  variable  and  consignments,  even 
from  the  same  zinc  smelter,  may  vary  greatly.  The 
cyani<le  worker  who  is  unfamilar  with  zinc-dust  pre- 
cipitation will  meet  with  many  clitticulties  and 
disappointments  until  he  adopts  a  scheme  of  testing 


every  consignment  and  prepares  a,  specification  of 
requirements  for  the  purchasing  agent  Too  many 
purchasing  agents  look  mainly  at  the  price  per 
pound,  but  zinc  dust  cannot  he  iiurchased  merely  on 
a  basis  of  cost. 

Since  the  use  of  zinc  dust  has  become  of  such 
importance  in  cyaniding  an  important  market  has 
been  created  for  a  high  grade  of  that  smelter  by- 
product. Consequently  chemical  brokers  have  made 
special  ell'orls  to  select  and  i)lace  on  the  market  a 
zinc  dust  suitable  for  use  in  the  precipitation  of  gold 
and  silver  from  cyanide  solutions.  Between  3,000,000 
and  4,00(1,000  lb.  of  zinc  dust  is  now  used  annually 
in  cyanide  plants  in  Canada,  the  United  States  and 
Mexico. 

The  following  chemical  analyses  give  the  composi- 


tion  of  a  number  of  different  consignments 

of  zinc 

dust  in  cy 

mide  plants  :- 

- 

American. 

American. 

German. 

British.- 

per  cent. 

per  cent. 

per  cent. 

per  cent 

Zinc      ... 

..     8416 

73-87 

90-9 

92-7 

Zinc  oxide 

...       7-25 

14-82 

4-0 

40 

Lead     ... 

...       5-20 

8 -.30 

2-7 

1-7 

Silica   ... 

...       Oo2 

0-61 

0-4 

0-2 

However,  while  analyses  are  important,  couipari" 
sons  between  the  precipitating  value  of  zinc  dust  and 
the  chemical  analysis  elicited  the  fact  that  a  chemical 
analysis  could  not  be  wholly  relied  upon  for  deter- 
mining the  value  of  zinc  dust  as  a  precipitant  in  a 
cyanide  plant.  For  example,  the  two  American 
dusts,  in  spite  of  a  consiileralile  diflerence  in  the 
percentages  of  zinc,  precipitated  almost  the  same 
amount  of  silver  per  pound  of  dust.  The  ditl'erence 
was  too  small  to  notice  in  practice.  The  two  foreign 
dusts  were,  however,  of  higher  precipitating  value, 
but  as  the  cost  was  higher  the  commercial  efliciency, 
that  is,  the  pounds  of  silver  precipitated  per  dollar's 
worth  of  dust,  was  in  favour  of  the  American  pro- 
duct. Finally  a  test  upon  an  exceptionally  high 
grade  of  zinc  dust,  made  in  an  'atomizer'  from  good 
spelter,  gave  a  precipitating  value  of  less  than  half 
that  of  a  common  grade  of  smelter  fume  or  dust. 

The  value  of  zinc  dust  as  a  precipitant  in  cyanide 
work  depends  upon  its  chemical  composition  and  the 
lineness  of  the  particles.  .\ny  specitication  that  is 
ilrawn  must  recognise  these  two  important  points. 
In  addition,  an  arbitrary  method  of  determining  the 
precipitating  value  of  zinc  dust  has  come  into  general 
use  and  is  perhaps  the  most  important  test  or 
requirement,  since  it  combines  in  one  criterion  all 
the  practical  results  of  changes  in  chemical  composi- 
tion and  physical  condition  of  the  dust. 

The  following  data  may  be  used  in  drawing  up 
specifications  for  the  purchase  of  zinc  dust :  — 

Chiiiiieal  ri)id  Plii/siecil  C/irnarferi.i/irn  nf  (iond 
Xiw  Dust. — Specitic  gravity,  6-8  to  7  1. 

Weight  per  cubic  foot,  141  lb  (225  gin.  per  cc). 
Screen  test :  Oo  to  10%  on  100  mesh  ;  15  to  4  5%  on 
200  mesh. 

Precipitating  etlieiency,  .35%  to  50%.  (Pounds 
silver  precipitated  per  pound  of  zinc)  l-15tol-65. 
Analysis  :  Metallic  zinc,  75%  to  90%  :  lead,  15%  to 
7  5%  zinc  oxide,  3%  to  10%. 

A  good  zinc  dust  should  contain  n,  minimum  of 
oxide.  Oxide  of  zinc  is  not  only  inert  as  a  precipi- 
tant, but,  being  very  soluble  in  cyanide,  tends  to 
foul  the  solution.  Lead  is  valuable  up  to  5%  or  6%, 
the  zinc-lead  couple  hastening  the  precipitation  of 
gold  and  silver  from  low-gi-ade  solutions.  Of  cimrse, 
the  main  effective  agency  is  the  metallic  zinc  in  a 
very  fine  state  of  subdivision.  There  should  be  no 
agglomerations  and  the  residue  on  a  -200  mesh  screen 
should  be  free  from  cinder,  parti(des  of  fire  clay,  etc. 
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A  gooil  zinc  (lust  should  be  of  a  tine,  uniform,  light- 
gray  colour. 

A  specitication  may  be  drawn  up  as  follows  : — 

Prrri/iitothvj  Efficienri/.  —  When  shaken  with  a 
sohitiun  of  siiver-potassium  cyanide,  testing  0'15% 
KCN,  1  gni.  of  zinc  dust  should  precipitate  not  less 
than  1'25  gni.  of  metallic  silver. 

,'ii.riiiij  Text. — Not  more  than  1%  of  the  dust  shall 
remain  on  a  100  mesh  screen,  nor  more  than  5%  on  a 
•200  mesh  screen.  Respective  apertures  of  screen 
0005.5  in.  and  0002  in. 

Composition.  — The  zinc  dust  shall  contain  not  less 
than  2%  lead  ;  the  amount  of  zinc  in  a  free  metallic 
state  shall  nou  be  less  than  80%  ;  the  amount  of  zinc 
o.\ide  shall  not  excceil  12%.  The  simple  tests 
required  by  this  specification  are  not  beyond  the 
scope  of  an  ordinary  niill  laboratory,  nor  beyond  the 
.skill  of  the  average  mill  chemist. 

Sdin/ilin,'!. — It  is  not  advisable  to  open  kegs  of  zinc 
dust  and  leave  their  contents  exposed  for  long  periods 
before  using.  .V  lew  kegs  should  be  selected  at 
ranilom,  opened  and  their  contents  sampled  by 
means  of  an  auger.  The  opened  kegs  should  be  used 
before  touching  the  others.  The  samples  from  each 
keg  should  be  thoroughly  mixed  by  rolling  on  a 
rubber  sampling  sheet  and  the  dust  spread  out  thin. 
A  smaller  sample  (100  gm.)  is  taken  for  analysis  by 
'spatting,'  that  is,  by  going  over  the  thin  bed  of 
dust  with  a  spatula  taking  a  few  grams  from  '20  to 
30  clitterent  points.  A  larger  separate  sample  can  be 
taken  for  screeti  tests,  say  '200  to  30(J  gm.  The 
small  sample  is  placed  in  a  clear,  dry,  wide-mouth 
glass-stoppered  bottle. 

Prrci/nta/lii;/  'J'rst. — Making  a  solution  of  silver- 
potassium  cyanide  as  follows:  Dissolve  12'7  gui.  of 
silver  nitrate  anil  (i'5  gm.  of  potassium  cyanide  in 
two  separate  i|uantit!esof  water  (about  -150  cc.  each). 
Slowly  pour  the  solution  of  silver  nitrate  into  the 
cyanide  solution  with  conslaiit  stirring.  Make  up 
to  exactly  looo  cc  This  will  be  a  lli%  solution  of 
silver  cyanide.  The  solution  should  lie  absolutely 
clear  and  free  from  jnecipitate. 

Weigh  nut  to  Od  gm.  of  zinc  dust  into  a  large 
beaker.  .Aild  a  few  cubic  centimetres  of  water  and 
mix,  or  emulsify,  by  stirring  with  a  glas<  rod.  Add 
•250  cc.  of  the  silver-potass-inm-cyanide  solution  ami 
stir  for  o  min.  Let  staml  for  aliout  2  lir.  with 
occasional  stirring.  Filter.  Wa^h  the  precipitate 
thoroughly. 

Assay  the  precipitate  by  scoritication  or  crucible 
fusion.  Cupel  the  lead  button.  The  weight  of  the 
silver  liead  multiplied  by  two  will  give  the  amount 
of  silver  precipitated  by  I  gm.  of  dust.  The  theo- 
retical i|nantity  of  silver  precipitated  by  1  gm.  of 
zinc  is  calculated  from  the  e(|uation  :  — 

2.\gKCy._,  -  y.n  =  /ii  K.Cyj  -f  2Ag 
That  is  1  gm.  of  zinc  will,  undtr  perfect  conditions, 
precipitate  :{;?0.'J  gm.  silver.  Hence,  the  simple  rule, 
when  u«ing  O-.'i  gm.  of  zinc  dnst.  The  number  of 
milligrams  of  silver  multi|i!ied  hy  00606  gives  the 
percentage  elticieiicy.  It  lieirig 'ditticult  to  get  a 
thorough  sample  with  so  small  a  ((uantity  as  0'5  gm. 
of  dust  it  is  aiKisable  to  make  three  tests  and  take 
the  mean  result. 

Iir/i  i-iiiitifi/ioii  iif  Zinc  O.iidf. — Make  tip  a  solution 
of  the  following  composition  :  70  gm.  ammonium 
chloride,  150  cc.  animonium  hydrate  (sp.  gr.  0  90) 
and  -2.10  cc,  water.  Weigh  out  1  gm.  of  the  dust 
into  a  beaker,  adrl  25  cc.  of  the  solution  -as  above  and 
stir  with  a  glass  rod  for  5  min  Filter,  washing 
thorouglily  with  hot  water.  .-ViM  a  piece  of  litmus 
paper  to  the  liltrate  au'l  neutralize  with  h.ydrochloric 
acid.     Then    add    ."i    cc.    strong    hydrocliloric   acid. 


Heat  to  80"  C.  and  titrate  with  a  standard  solution 
of  potassium  ferrocyanide,  using  uranium  acetate  as 
an  indicator.  The  volume  of  solution  to  be  titrated 
should  be  about  125  cc. 

Stoin/aril  Potassium  Ferrocyanide. — Di.ssolve  "21  "6 
gm.  of  pure  crystals  in  1  litre  of  water  (1  cc.  of  this 
solution  =  0  005  gm.  zinc). 

Uranium  Acctxts.  Indicator. — Dissolve  5  gm.  in  100 
cc.  of  water  and  add  '2  cc.  acetic  acid.  A  sheet  of 
glossy  while  writing  paper  may  be  used  as  a  '  spot 
plate.'  In  titrating  roughly  divide  the  solution  into 
two  equal  parts  rapidly  titrate  one  part  with  the 
standard  ferrocyanide  until  a  drop  taken  from  the 
titrate  gives  a  brown  colour  with  the  uranium  acetate 
on  the  spot  plate.  Add  the  second  half  of  the  solu- 
tion to  the  first  and  rapidly  run  in  almost  enough 
standard  solution  to  finish  the  titration  and  complete 
the  reaction  by  the  addition  of  a  few  drops  of  the 
standard  at  a  time  :  testing  after  each  addition 
until  the  brown  colouration  is  obtained. 

To  convert  the  amount  of  zinc  found  as  above  into 
terms  of  zinc  oxide  multiply  by  1^245.  The  results 
are  a  little  high  owing  to  the  slight  solubility  of 
finely  divided  zinc  in  ammonia  ;  but  they  are 
accurate  enough  for  all  practical  purposes. 

Metallic  Zinc.  —  Many  methods  have  been  proposed 
for  the  determination  of  zinc  in  the  metallic  state 
when  contaminated  with  oxide,  etc.,  but  the  most 
satisfactory  scheme  for  cyanide  work  is  to  determine 
such  zinc  by  the  method  of  difference.  That  is  deter- 
mine the  total  zinc  present  as  both  metal  and  oxide 
and  subtract  from  that  total  the  amount  of  zinc 
present  as  oxiile  as  deleriuined  above.  The  result 
will  be  correct  within  perhaps  0  "25%.  To  determine 
the  total  zinc,  dissolve  1  gm.  of  the  dust  in  hydro- 
chloric acid  (dilute),  make  up  to  exactly  '250  cc.  ; 
remove  •'io  cc.  with  a  pipette.  Add  5  cc.  strong 
hydrochloric  acid  and  '2  gm.  of  ammonium  chloride 
to  the  solution  taken  for  test  ;  dilute  to  "200  cc.  with 
water,  heat  to  80'  C  and  titrate  with  standard 
errocyanide. 

I)f  termination  of  Lead. — Weigh  out  to  10  gm.  of 
dust  and  treat  with  50  cc.  dilute  hydrochloric  acid 
and  a  1  in.  square  of  sheet  aluminium.  When  the 
zinc  is  nearly  all  dissolved  wash  by  decantation. 
Remove  the  aluminium.  Dissolve  the  residue  in 
about  2  cc.  dilute  nitric  acid.  Evaporate  to  get  rid 
of  excess  of  acid.  .-\dd  10  cc.  dilute  sulphuric  acid, 
and  30  cc.  water.  Filter  and  wash  with  cold  water 
containing  '25%  of  alcohol.  Dry  and  weigh  the  lead 
sulphate  in  the  usual  way.  The  weight  of  lead 
sulphate  multiplied  by  0  736  gives  the  weight  of 
Ijad. 

Storar/r  of  Zinc  Dust. — Zinc  dust  rapidly  deter- 
ioates,  especially  in  the  damp  atmosphere  of  a  mill. 
The  following  test  shows  the  extent  to  which  zinc 
dust  o.xidizes  in  opened  kegs  : — 

Zinc.  Zinc  oxide, 

per  cent.  per  cent. 

Fieshdust         91-2  25 

After  3  months  82-1  139 

The  keg  was  covered  loosely  with  the  original  cover. 
It  need  hardly  be  emphasized  that  zinc  dust  must 
be  stored  in  a  dry  place.  It  should  also  be  treated 
as  an  inHamniatory  substance.  A  separate  store 
room  should  be  provided. 

(Itnrrnl  Remarks. — The  precipitating  power  of 
zinc  dust  depends  not  merely  on  the  percentage  of 
metallic  zinc,  but  also  to  a  very  great  extent,  upon 
the  fineness  of  the  metallic  particles.  The  screen 
tests  given  are  of  no  value  in  determining  the  rela- 
tive Mneness  of  a  zinc  dust  sample,  tliej'  are  practi- 
cally  ureful   only  to  see   that  the  consignment  does 
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not  contain  agglomerations  and  to  show  up  tlie  pre- 
sence of  chips  of  hrick  or  wood,  pebhles,  etc.  The 
particles  of  zinc  that  do  the  work  are  so  minute  as 
to  be  beyond  tlie  range  of  measurement  by  any 
screen  now  on  the  market.  To  measure  tlie  particles 
of  zinc  dust  would  require  elaborate  tests  and 
apparatu.s  far  beyond  the  practical  needs  of  a  mill. 

The  precipitation  test  does  not  represent  commer- 
cial conilitions  and  in  practice  the  amount  of  zinc 
used  to  precipitate  gold  and  silver  from  a  cyanide 
solution  would  be  enormously  in  excess  of  that 
shown  by  the  test.  Two  examples  from  Mexican 
practice  will  show  the  relationship  between  the  test 
results  and  results  in  the  mill  :  The  zinc  dust  had  a 
precipitating  etticiency  of  40^^^ ;  that  is  I  gm.  of  dust 
precipitates  about  r32  gin.  silver. 

Mill  1. — Solution  contained   oi  oz. 
dust  precipitated  I'l  kilo  silver). 

Jlill  "2. — Solution  contained  (l+  oz 
dust  precipitated  (1-2  kilo  silver). 

The  piecipitatioii  test  is  merely  for  the  purpose  of 
checking  up  zinc-dust  shipments." — A.  M.  Mekton, 
Mining  IVorM,  June  28,  1913,  p.  1227.     (A.  K). 


GR.\DING  AXALYSE.S  AND  THEIR  Al'l'LICATION  TO 
Cyaniihng.— "  The  notable  article,  publislied  by  H. 
Stadler,  on  the  etticiency  of  rock  crushing  machinery, 
has  given  rise  to  a  large  amount  of  discussion  and 
has  brought  forward  many  varied  ideas  on  the  sub- 
ject. The  subject  has  been  approached  by  John  W. 
Bell,  of  McGill  University,  Montreal,  who  endeavours 
to  deduce  some  facts  which  will  be  applicable  and 
useful  in  cyaniding,  using  Ktadler's  paper  as  a  basis. 

The  original  paper  has  has  been  so  often  referred 
to  and  quoted,  and  the  Ordinal  Number  so  well 
known,  that  it  will  not  be  necessary  to  repeat  it  at 
this  time.  After  showing  how  the  Ordinal  !S  umber, 
indicated  by  N,  is  obtained  for  any  screen  of  known 
square  aperture,  Mr.  Bell  proceeds  to  say  that,  if 
then  a  .nill  product  is  sieved  on  a  single  screen,  tlie 
percentage  of  each  size  determined  and  multiplied  by 
its  corresponding  Ordinal  Number,  and  the  (juanti- 
ties  thus  obtaineil  added  together,  a  composite  figure 
is  obtained  which  is  the  Ordinal  Number  of  the 
product.  If  desired,  the  average  volume  of  the 
particles  in  it  can  be  determined  by  substituting  this 

lOl/JT 

volume  of  A'  in  the  furiiuila,  A'=- and  solving  for 

lo(/->  " 

V.     Mr.  Bell  has  worked  out  the  Ordinal  Numbers 

for  screens  and  grades  used  by  Messrs.  Caetani  and 

Burt,  in   the  test  carried  on   by  them  at  the  El  Oro 

mill,  in  Mexico,  and  Table  I.  shows  the  result  of  the 

calculation. 

Taui.k  I. — Oidinal  Nninbers  of  El  Oro  Screens 

and  Grades. 


Mc-sh. 

Aperture. 
Inches. 

Ordinal 
No. 

Gradf. 

Orriina 

Xo. 

■25 

0  0292 

1.5  3 

-23 

16-5 

30 

40 

0  02n3 
O0167 

16  9 

17-8 

-40 
-1-60 

18-9 

60 

0  009  S 

20  0 

-60 

21-0 

S(J 

0  0063 

22  0 

-i-80 

100 

0  0044 

23  6 

-80 
4  100 

22 -S 

150 

0  003.-. 

24  6 

-100 
-  15u 

241 

200 

0  0026 

2o-8 

-  150 
-f200 
-2(0 

25-2 
28  0 

silver -)-(l   kilo 
silver  +  ( 1  kilo 


In  the  series  of  screen  analyses  and  sand  indices, 
which  mean  gold-silver  extraction,  available  and  at 
hand  in  the  Cae(aiii-Burt  paj.ei,  the  data  needed  to 
studj-  the  relation  lietween  volume  and  extraction 
are  found.  By  obtaining  the  Ordinal  Numbers  of 
the  El  Oro  screens  and  grades,  it  was  a  simple  matter 
to  calculate  the  Ordinal  Numbers  of  each  of  the 
various  products  made  at  the  El  Oro  mill,  and  know- 
ing the  corresponding  gold  and  silver  extractions 
obtainable,  the  results  could  be  plotted  on  an  Ordinal 
Number  extraction  basis. 

It  is  stated  that  the  Ordinal  Numbers  of  nine- 
products  were  calculated  and  plotted  together  with 
their  corresponding  gold  and  silver  extractions. 
This  established  11  points  on  each  curve;  it  was  at 
once  apparent  that  the  curve  took  the  form  of  two 
straight  lines,  as  shown  in  Fig.  1. 


V=  fhrCent-  Oo!d  E<fraci-'Orj 

X=  Ordinal  Humher pf  Product-  - 

y-  4.S9  X-S0.4 


£70 


Yl  =  PerCenhSilverExfrncf-ion 
— X  -  Ordinal  Number  of  < 
I  Product 


I 


20       21        22       2J       24 


2e       27        2S       2? 


Ordinal  Numbe.-s 

Fig.  I. — Extraction  curve  ba.sed  on  ordinal  iiumliers. 

The  conclusions  weie  ;  First,  that  there  is  a  close 
relation  between  volume  and  extraction.  Second, 
that  the  extraction  does  not  seem  to  be  proportional 
to  the  increase  of  surface  exposed,  since  the  surface 
exposed  increases  rapidly  from  one  grade  to  another, 
while  the  increase  in  extraction  appears  to  be  con- 
stant for  a  great  interval.  Third,  Miat  Ordinal 
Number  extractions  taken  nVi  the  curve  or  calculated 
by  the  formula,  check  with  the  sand  indices  calcu- 
lated by  Caetani  and  Burt,  which  checked  closely 
with  the  results  actually  obtaineil.  Fourth,  that  a 
100%  gold  extraction  is  indicated  for  an  A' =29-7  pro- 
duct and  cmnplete  silver  extraction  for  an  A'  =  39-9 
product.  These  ligures  are,  however,  of  merely 
speculative  interest. 

Ordinal  number  extractions  maybe  compared  with 
corresponding  sand  indices  in  Table  II.,  in  which 
Table  II.— Comparison  of  Ordinal  Number  Extrac- 
tions Sand  Indices. 


1 1 


•7 


Product.  5^         ^s^~^: 

Feed  to  No.  4-5  tube  mills  20  I       58-4 

Stamp  mill  pulp    ..  ..  22  6       689 

Spitzkasten  1,  spigot  1    ...  23  3       715 

Feed  to  No.  3  tube  mill  ...  237      73  6 

Spitzkasten  1,  spigot  3    ...  23i)       74-1 

Spitzkasten  1,  spigot  4    ...  246 

Di.scharge  No.  3  tube  mill  25  0 

Spitzkasten  1,  spigot  6    ...  255 

Spitzkasten  2,  spigot  3    ...  25  9 

Spitzkasten  2,  spigot  4    ...  271) 

Slime  to  agitation  plant..    27  3 

Note.  —  The   Ordinal    Number 

obtained    by    the   formula    V 

where  V  =  %  extraction.   X  - 1 

of  the  product. 


^:i5 

57-8 
68-8 
71-9 
73  6 
74-5 
77-6 
79  3 
81-5 
83-3 
88  1 
89-4 


79-4 
Si -6 

83-1 
87-8 
89-9 

extractions 
=  4-39   (X)- 
lie  t)rdinal  Nu 


-I- 0-6 

01 

-0-4 

0  0 

-0-4 

-0-4 

01 

01 

-  0-2 

-0-3 

+  0-5 

w  ere 

30-4, 

liber 


21-2 
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they  are  set  forth.  The  relation  between  volume, 
surface  and  extraction  was  further  analysed  by 
means  of  the  data  used  by  Caetani  and  Burt  in  cal- 
culating the  sand  indices.  Volume  extraction  and 
surface  extraction  curves  were  plotted  from  the  data 
in  Table  Til  Commencing  with  the  largest  particle 
in  Table  III,  the  volume  was  halved  at  each  step 
and  the  jnobable  extraction  for  each  volume  in  this 
.series  was  obtained  from  the  curve.  The  results 
obtained  are  tabulated  in  Table  IV.  Table  V. 
illustrates  how  the  gold  extraction  increases  for 
■equal  increases  in  surface.     Table   IV.   appears  to 

T.\BLE  IV. — Probable  Exraction  for  each  volume. 


A'olume-biliionths 
of  a  cubic  inch. 

6850 

3425 

1712 

8S6 

428 

214 

107 

54 

27 

14 

7 

3 


Gold  Extraction 
Per  cent. 

45 

51 

54-4 

58  0 

62-2 

66-2 

70-2 

760 

80-8 

,86-0 

90-0 

92-6 


Increase 
Per  cent. 


6  0 
3-4 
3o 
4-2 
4  0 
4  0 
5-8 
4-8 
5-2 
4  0 
2-6 


Volume  reduced  h — 11  times     11)47 '6 


Average  increase  =  43 


TAliLE  V.- 


-Increase  of  Gold  Extraction  with 
Surface  Increase. 


Increase  in  Extraction 
for  each  Increase  of 
lf)0  Sq.  in.,  Per  cent. 


.Snrface  Extraction 

Sijuare  Inch.  Per  cent. 

100  .56-7  — 

200  70(1  13-3 

300  79  0  9-0 

400  84-6  5-6 

500  88 '5  3-9 

600  91-2  2  7 

Another  argument  in   favour  of  calculating   the 

Ordinal   Numbers  of  the  products  is  the  ease  with 

which  two  or  more  can  be  compared  with  respect  to 

lineness 

The  simplification  realised  Viy  being  able  to  repre- 
sent a  complex  screen  analysis  by  a  single  number  is 
valuable  also  in  determining  the  efficiency  of  screen, 
classilier,  etc.  For  example,  the  principal  factors 
which  affect  the  character  of  the  overflow  from 
conical  desliming  classifiers,  are  the  diameter  of  the 
overflow  rim,  the  volume  of  overflow  in  cubic  feet  per 
minute,  the  etticiency  of  the  feed  plate  in  destroying 
the  entering  velocity  of  the  incoming  feed,  and  the 
rate  of  withdrawal  from  the  spigot,  although  tliis 
factor  is  closely  related  to  tlie  second  mentioned. 

It  is  said  that  experience  has  shown  that  the 
simplest  way  to  study  this  problem  is  to  sample  and 
measure  a  number  of  overflows,  determine  their 
ordinal  numbers  and  plot  the  results  for  a  cone  of 
given  diameter. 

It  is  noted  by  Mr.  Bell  that  screen  analyses  made 


Product         ...  ...  ...  .  ... 

Average  diameter  grain-inches  (d)     00190 


Volumebillionths  cubic  inches 
Gold  extraction 
Silver  extraction 
Surface  exposed 

Note. — The  ratio  of  the  original  surface  to  that 
tional  to  the  number  of  particles  in  unit  volume 
1     d-^     1 


Table  III. 

—Data  for 

Plotting 

the  Curve. 

-f40 

+  60 

+  80 

+  100 

^  1.50 

+  200 

-  20fl 

d)  0-0190 

00134 

0  0079 

0  0052 

0  0039 

O0031 

0  001 

6850 

2400 

492 

140 

59 

30 

4 

45 

53 

61 

68 

75 

80 

92 

17 

28 

42 

51 

59 

66 

79 

53 

75 

127 

192 

256 

3-22 

625 

exposed  by  crushing  has  been  assumed  to  be  propor- 
multiplied  by  the  sijuare  of  the  average  diameter  of 


a  particle 


d''  I'd 


indicate  a  more  or  less  even  increase  in  extraction 
each  time  the  volume  is  reduced  by  one-half,  and 
Table  V.  does  not  support  the  belief  expressed  by 
the  authors  of  the  El  Oro  paper  that  the  maximum 
extraction  must  be  proportional  to  the  surface  of  the 
ore  exposed  by  crusliing.  It  is  not  known  whether 
this  relation  between  volume  and  extraction  applies 
only  to  El  Oro  ore,  or  is  of  general  application, 
but  if  it  has  general  api)lication,  there  would 
lie  substantial  reason  for  introducing  the  Stadler 
series  of  grades  into  the  regular  milling  practice. 
The  simplification  realised  by  being  able  to 
repiesent  a  complex  screen  analysis  bj'  a  number, 
is  worthy  of  the  attention  of  the  practical  mill 
superintendent.  It  permits  the  use  of  simple  charts 
showing  the  variations  in  the  size  of  mill  products 
and  the  resulting  increases  or  decreases  in  extraction. 
In  an  all-sliming  mill  there  is  a  classifier  overflow  of 
a  certain  ordinal  number  which,  if  maintained,  will 
insure  maximum  profit.  The  mill  chart  for  this 
product  should  be  a  straight  line  as  nearly  as  possible, 
and  any  abnormal  carele.ssness  in  the  adjustment  of 
the  classifier  would  be  indicated  graphically.  Occa- 
sional or  systematic  estimates  of  the  ordinal  numbers 
of  the  mill  assay  and  samples  might  well  repay  the 

.small  additional  expenditure  of   time    and    money 

jrequired. 


by  hand  are  both  antiquated  and  expensive.  For  a 
comparativelysmall  outlay,  machines  can  be  obtained 
which  will  permit  turning  out  more  screen  analyses 
per  day  than  a  muscular  as.sayer  will  do  in  several 
days,  and  the  machine  .screening  will  be  far  more 
leliable  and  accurate,  not  to  mention  the  saving  in 
assayer's  time  and  energy.'' — J.  W.  Bell. — Engineer- 
ill'/  and  .\hninq  Journal,  May  24,  1913,  p.  1044. 
(H.  A.  W.) 


MiM.-.SlTEs.  —  "  Little  is  gained  in  general  by 
extensive  excavation,  especially  if  it  be  in  hard 
ground,  since  the  improved  methods  of  elevating  and 
transporting  render  it  in  a  measure  unnecessary. 
The  ideal  metallurgical  works  should  be  so  arranged 
that  all  parts  may  be  accessible  by  a  broad-gauge 
railway  line.  This  necessitates  laying-out  the  plant 
by  the  side  of  the  tracks,  with  the  longer  axis  of  the 
buildings  parallel  to  the  rails,  and  not  transverse, 
whereby  the  greatest  convenience  in  the  matter  of 
dun)ping  room  is  secured.  The  plant,  if  at  all  ex- 
tensive or  complicated  should  be  divided  into 
departments  or  .sections,  so  as  to  have  good  ventila- 
tion with  freedom  of  each  section  from  the  smoke, 
gases,  and  flying  particles  from  the  others.  By  this 
disposition,  the  cost  of  buildings,  and  particularly  of 
grading  and  of  retaining  walls,  may  be  much  dimin- 
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islietl.  Where,  on  the  contrary,  the  diflerent  parts 
of  a  plant  are  huddled  together,  not  only  is  the  cost 
of  working  greater,  but  that  of  subsequent  additions 
to  the  works  will  also  be  greater.  Further,  the  very 
compactness  of  a  plant,  which  is  so  mucli  valued  by 
some  designers,  will  invariably  |irevent  the  orderly 
and  logical  additions  of  parts  that  may  be  subse- 
i|uently  found  necessary. 

Most  metallurgical  works  are  built  upon  hill-sides 
in  order  to  get  the  benelit  of  gravitation,  by  which 
the  substances  undergoing  treatment  are  assisted 
on  their  way.  The  practice  of  so  building  the  works 
has  become  fixed  by  the  habit  of  generations,  and 
with  some  huildei-s  has  become  almost  second  nature. 
But  with  the  improvement  in  machinery,  by  which 
a  wealth  of  appliances  for  hoisting,  transferring,  and 
lowering  the  lieavy  and  bulkj'  materials  of  metal- 
lurgy is  now  available,  the  arguments  and  reasons 
that  formerly  led  to  the  hill-side  have  mostly  lost 
their  force,  and  a  rival  .•school,  advocating  the  so- 
called  level  site,  has  appeared.  Their  arguments 
relate  chieHy  to  smelting,  but  have  an  important 
bearing  upon  other  metallurgical  processes. 

A  sloping  or  hill  side  site  is  made  up  virtually  of  a 
number  of  terraces,  upon  each  of  which  some  part  of 
the  plant  is  placed  ;  there  may  be  two,  three,  or 
more  of  these  terraces,  the  result  of  excavation  into 
the  hill-side.  The  single-level  site,  which  ostensibly 
is  composed  of  but  one  level,  virtually  has  quite  as 
many,  if  by  '  level"  is  meant  the  elevation  on  which 
work  is  performed.  For  there  must  be,  lirst,  a  lower 
dumping  ground  on  which  the  waste  is  deposited, 
and  also  several  Hoors  of  greater  or  less  extent,  upon 
which  the  men  stand  to  work  at  their  tasks.  Each 
of  these  floors  nmy  be  entitled  '  levels  '  with  as  much 
proprietj'  as  if  they  were  the  generally  more  exten- 
sive areas  embraced  in  the  l:ill-side  site.  Thus  there 
must  be  a  space  about  the  head  as  well  as  the  base 
of  cupola  furnaces  for  their  proper  working  ;  the  use 
of  ore-bins  implies  at  least  two  levels  ;  and  so  for  the 
usual  arrangements  of  metallurgical  works  of  all 
kinds.  The  conflict  of  opinion  as  regards  one-level 
rersug  terraced  sites  was  largely  based  upon  a  mis- 
apprehension, and  there  is  really  not  such  a  great 
ditt'erence  between  the  two  opposed  plans  of  con- 
struction as  has  been  generally  imagined.  The 
greater  ditt'erences  arise  from  the  method  of  support- 
ing the  levels  and  their  relative  positions  about  the 
works.  In  the  hill-side  plan  they  are  laid  out  in  an 
orderly  sequence  from  top  to  bottom  ;  while  in  the 
one-level  plan  they  are  scattered  about  the  terrace 
according  to  convenience  or  the  views  of  the  designer. 
In  the  former  they  rest  upon  the  solid  or  tilled 
ground  :  in  the  other  they  are  supporteil,  for  the 
most  part,  on  framework  of  wood  or  metal.  The 
question,  therefore,  is  narrowed  to  a  consideration  of 
the  relative  advantages  of  floors  or  levels  supported 
by  posts,  or  by  earth  or  stonework.  It  is  necessary 
to  consider  the  matter  of  installing  and  using  the 
diffeient  classes  of  elevating  and  transferring 
machinery  made  advisable  by  tlie  one  or  other  plan, 
together  with  the  possibility  of  future  enlargements 
and  alterations — a  matter  that  should  always  be  kept 
in  mind. 

There  is  no  question  that  the  one-level  site,  with 
buildings  somewhat  widely  .separated,  is  the  most 
favourable  to  enlargements  ;  and  while  the  question 
of  convenience  and  economy  of  working  to  be  settled 
by  the  engineer  on  the  spot,  Mr.  Lang  is  convinced 
of  the  superior  advantages  of  the  one-level  plant  in 
tho.se  respects  also.  Doubtless,  most  builders  will 
agree  that  ventilation  is  better,  and  that  as  a  general 
thing  the  danger  from  the  spread  of  fire  is  less.     As 


a  rule,  there  is  greater  economy  of  space  in  the  one- 
level  plan,  as  the  room  directly  beneath  the  upper 
floors  is  not  wholly  occupied  by  the  supports,  and. 
because  the  stowage  spaces  can  be  better  utilised. 
Ore,  for  example,  which  it  would  be  out  of  the 
iiuestion  to  transfer  for  storage  from  one  level  to 
another,  may  be  moved  on  the  .same  level  to  wherever 
convenience  may  dictate.  Thus  any  given  space  on. 
the  terrace  may  be  used  successively  for  several  pur- 
poses, while  on  the  hill-side  plan  the  engineer  is 
rigidly  held  to  one  use  for  one  space. 

In  the  case  of  stamp-milling  where  the  course  of 
the  ore  is  constantlj-  downward,  and  where  there  are 
no  materials  of  any  moment  that  require  to  be 
returned  from  lower  to  higher  levels,  there  is  little 
opportunity  to  argue  against  the  hill-side  construc- 
tion. But  in  processes  like  cyaniding,  where  the  re- 
elevation  of  the  liquids  forms  an  important  part  of 
I  the  process,  and  which  cannot  be  obviated,  there  is 
less  reason  for  seeking  a  site  upon  sloping  ground,  as 
the  pumping  of  the  liquids  trom  vat  to  vat  cannot 
be  much  forwarded  by  differences  of  levels  between, 
the  vats." — Herbekt  Lang.  Mininq  and  Scli-ntific 
Press  ;  Mining  Magazine,  August  19 13.     (A.  K. ) 

A  New  Use  for  Cobalt.— "  From  an  article  in 
the  /roH»(o»i;/e/' it  appears  that  cobalt  maybe  largely 
used  in  steel  manufacture.  Steel  experts  in  Shetiield 
are  experimenting  with  a  new  grade  of  high-speed 
steel  which  contains  a  small  proportion  of  cobalt  in 
addition  to  tungsten,  vanadium,  and  other  usual 
ingredients.  The  effect  of  cobalt  is  to  intensify  the 
characteristic  qualities  of  tungsten  and  vanadium, 
and  to  impart  to  the  tools  increased  speed  and 
durability.  Cobalt  steel  is  already  made  in  America 
and  tiern^any,  and  some  is  ofiered  in  England  at 
very  high  prices.  The  Sheffield  steel  makers  will 
not  otter  this  new  steel  to  the  engineering  world  till, 
experiment  ha.s  demonstrated  beyond  doubt  its 
permanent  commercial  value,  and  the  particular 
purposes  for  which  it  is  adapted.  A  small  quantity 
has  been  made  in  Sheffield,  and  some  manufacturers 
have  been  asked  to  sujjply  it.  Cobalt  is  found  in 
Ontario,  and  at  present  the  supply  is  limited,  but 
there  is  plenty  of  ore  which  could  be  mined  if  a 
regular  demand  arose.  The  current  price  is  S2,50O 
to  .J3,000  per  ton.  Cobalt  steel  will  be  more  expen- 
sive than  the  best  vanadium  steels,  and  it  is  not 
thought  in  Sheffield  that  it  will  supersede  the 
present  high-speed  steels  to  any  considerable  extent, 
although  it  will  be  advantageous  for  various  pur- 
poses. Experiments  as  to  the  effect  of  cobalt  on 
carbon  steel  mixtures  are  being  made." — Axon, 
Brass  World,  ix.,  6,  217;  Journal  of  the  Franklin 
Institute,  Vol.  clxxvi.,  No.  2,  August,  1913,  n.  218. 
(J.  G.) 


Lead  Salt.s  in  Cvanidino.— "  The  following 
example  of  the  effect  of  lead  salts  on  the  extractions- 
by  cyanide  of  the  gold  and  silver  in  an  ore  which  I 
was  testing  recentlj'  may  be  of  interest.  The  ore, 
assaying  about  .s7  An  and  5  oz.  Ag,  consisted  of  a 
mixture  of  clean  oxidized  quartz  and  vein  material 
(mostly  calcite),  the  last  carrying  some  of  the  metal. 
An  analysis  of  the  ore  revealed  no  constituents 
prejudicial  to  treatment  by  direct  cyanidation, 
except  the  presence  of  traces  of  manganese,  which 
might  possibly  retard  the  dissolntion  of  the  silver. 
Agitation  with  solution  produced  a  95%  extraction 
of  the  gold  in  20  hr.,  but  after  60  hr.,  even  with, 
solution  titrating  as  high  as  025%  KCN,  the  silver 
extraction  reached  only  58%.  The  addition  of  lead 
acetate  (Oo  lb.   per  ton  of  ore)  at  the  start  of  the 
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agitation  causetl  the  fjold  extraction  to  drop  to  65%, 
and  that  of  the  silver  to  rise  in  24  hr.  to  75%.  By 
agitating  for  20  hr.  and  then  adding  the  lead  acetate 
and  continnirig  the  agitation  in  the  same  sohitionfor 
a  further  24  lir.,  the  gokl  extraction  reached  96%  and 
the  silver  S9%.  No  appreciable  increase  in  extrac- 
tion of  either  the  gold  or  silver  was  obtained  by 
decanting  the  solution  after  the  20  hr.  and  replacing 
it  with  fresh  solution,  before  adding  the  lead  a;etate. 
Finely  ground  litharge  had  exactly  the  same  effect 
as  the  lead  acetate.  The  tests  were  conducted  with 
precipitated  solution  from  a  plant  where  lead  acetate, 
at  the  rate  of  06  lb.  per  ton  of  ore,  is  added  to  the 
solutions.'— VvvvAN  C.  Bennett,  Miniiiri  and 
Scientific  Press,  July  26,  1913,  p.  154.     (A.  McA.  J.) 

The  Beurill  Cam.— "The  present  battery  cam 

■has    been    developed     after    numerous    trials    with 

various   types   ihiring   many  years.      Among   those 

types   tliat   will  be  remembered   are   the  plain  long 

.  armed  cam  ;    split    type ;    Spiers'   dove-tailed  ;    the 

."bed-post  cam,  in  which  the  arms  fit  into  the  boss 
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Showing  Wooden  Model  of  Cam.  (1)  Complete  Cam; 
(2)  Fitting  Cam  Together  ;  (3)  Cam  in  Halves, 
Showing  Construction. 

similarly  to  the  angle  iron  of  a  bed  ;  and  the 
ordinary  keyed  style,  which  is  still  used  in  many 
mills.  The  iirst  live  cams  were  keyed  to  the  shaft. 
Later  came  the  Hlanton  patent,  which  most  millmen 
consider  to  be  the  last  word  in  cam  design.  Then 
followed   the  impro\ed   Blanton,   the  cam-shaft  of 


which  looks,  in  section,  like  a  circular  saw,  this  cam 
wedging  in  ten  places  instead  of  one,  as  in  the 
original.  Following  this  type  came  the  African  cam, 
designed  by  Hans  C.  Behr.  This  cam  raises  the 
stamp  slowly,  the  lifting  being  accelerated  toward 
the  end  of  the  arm.  A  design  for  a  sectional  cam, 
to  allow  of  easy  removal  from  the  shaft  without 
disturbing  the  others,  has  often  been  attempted, 
and  about  the  most  ingenious  I  have  seen  is  the 
Berrill  patent  divided  or  split  type.  As  a  cam  is  a 
difficult  piece  of  apparatus  to  describe,  and  this  one 
in  particular,  the  illustrations  will  help  to  explain 
its  construction.  The  Berrill  cam  is  made  in  two 
parts  or  sections  which,  when  fitted  together,  form 
a  complete  cam.  As  is  seen  in  the  illustration,  there 
is  an  opening  in  both  parts  of  the  cam,  which  allows 
it  to  be  fitted  on  the  shaft,  or  removeil  at  will.  A 
Blanton  key  is  used  for  holding  the  cam  fast  on  the 
shaft,  and  a  copper  rivet  is  driven  through  the  two 
sections,  near  the  centre  of  the  blades,  and  riveted 
up.  This  is  simply  to  keep  them  from  chattering. 
As  the  weight  of  the  stamp  comes  on  the  cam,  the 
scarfed  parts  are  jambed  together,  and  being  a  good 
fit,  and  also  held  by  the  rivets,  there  is  no  movement 
of  the  two  parts,  and  a  rigid  cam  is  formed.  The 
opening  in  each  section  is  made  i  in.  larger  than  the 
shaft  to  be  used ;  and  when  fitting  the  parts 
together,  there  is  plenty  of  room  between  any  t^\  o 
stamps  to  tighten  them. 

Advantages  of  this  Ti/pe. — The  advantages  of  this 
cam  might  be  stated  as  (1)  it  is  unnece.ssary  to 
remove  other  cams  to  replace  a  broken  one  ;  (2)  if 
one  part  of  the  cam  is  broken  or  chipped,  it  may  be 
discarded  and  replaced  by  a  new  one  ;  (3)  in  re- 
placing a  broken  cam-shaft,  the  new  shaft  can  be 
put  in  place,  and  the  cams  fitted  afterward  :  and 
(4)  a  saving  in  time. 

On  the  whole,  there  are  not  many  cams  broken  in 
a  battery,  yet  the  Berrill  device  has  points  to 
commend  its  use.  The  Ivanhoe  mill  of  100  stamps 
breaks  19  cams  yearly :  Alaska  Treadwell  mill  of 
540  stamps  breaks  42  yearly  ;  and  Homestake  cams 
last  from  two  years  up. 

A  cam  as  described,  was  made  in  Melbourne  at  a 
a  cost  practically  the  same  as  for  the  ordinary  cam. 
This  cam  worked  for  two  years  at  the  Han  nan's 
Central  mill,  at  Kalgoorlie,  lifting  an  UOO  lb.  stamp 
105  times  per  minute  ;  and  in  the  Horse-Shoe  mill  a 
similar  time,  lifting  a  r250.1b.  stamp  112  times  per 
minute.  The  mill  managers  at  both  places  were 
satisfie<l  with  its  behaviour.  It  was  designed  by 
N.  H.  Berrill  of  Kalgoorlie,  Western  Australia.'' — 
M.  W.  VON  Bkrnewitz. — Minimi  and  Scientific 
PccM,  June  28,  1913,  p.  995.     (A.  McA.  J.) 


Rotary  Vacuum  Filter.— "A  rotary  vacuum 
iilter  for  slime  pulp  or  for  tlie  separation  of  a  valu- 
able liquid  from  a  finely  divided  solid  has  been 
patented  by  Mr.  Thomas  Breakell,  of  Wirksworth, 
England.  The  main  object  of  the  invention  is  to 
filter  slime  pulp  continuously  and  at  the  same  time 
provide  means  for  keeping  separate  the  valuable 
solution  and  the  wash  solutions.  The  invention  is 
along  the  line  of  the  well-known  Oliver  and  Portland 
types  of  vacuum  filters,  but  ditl'ers  from  them  in 
being  a  closed  drum  in  which  a  vacuum  is  maintained 
and  into  which  the  several  solutions  are  drawn  and 
collected  in  different  conijiartments. 

As  shown  in  Figs.  1  and  2  the  filter  consists  of  a 
closed  drum  or  barrel  a,  having  a  filtering  surface  h 
and  arranged  to  rotate  in  a  suitable  frame.  Within 
the  barrel  is  a  receptacle  d  divided  bj  a  vertical  par- 
tition into  two  compartments /and  g.    A  space  h  is 
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left  beneath  the  receptacle.  On  the  inner  peripherj' 
•of  the  drum  are  arranged  numerous  ribs  I  whicli 
serve  to  divert  the  filtered  fluid  into  the  proper 
receptacles.  A  slime  feed-box  is  placed  at  n,  the 
lower  edge  of  which,  m,  serves  also  as  a  knife  to 
scrape  the  filtered  slime  from  the  face  of  the  filter. 
Suitable  pipes  and  distributing  rollers  for  applying 
wash  solutions  are  placed  at  .«  and  t,  and  7  and  u. 
Pipes  for   withdrawing  the   filtered   liquids    under 


Fig.  2. — Vacuum  Filter. 

In  operation  the  drum  is  rotated  and  the  vacuum 
applied.  Slime  is  delivered  into  the  receptacle  n 
and  thus  brought  in  contact  with  the  filtering  surface 
on  the  rising  side  of  the  drum  on  which  it  forms  the 
usual  cake.  The  solution  passing  through  the  filter 
is  diverted  by  the  inner  ribs  into  the  receptacle  /. 
At  the  top  of  the  drum  a  wash  of  barren  solution 
may  be  applied  from  the  pipe  s,  being  distributed 
over  the  surface  of  the  cake  by  means  of  the  roller  t. 
This  solution,  on  passing  through  the  filter,  is 
diverted  by  tlie  inner  rilis  into  the  receptacle  3. 
Similarly,  on  the  descending  side  of  the  drum,  a 
wash  of  clear  water  may  be  applied  from  the  pipe  q. 
within  a  gauze  distril)uter  «.  Part  of  the  solution 
filtered  at  this  point  may  pass  into  the  receptacle  7 
and  the  balance  into  the  space  h.  The  several  solu- 
tions are  removed  by  the  pii>es  2,  3  and  4. 

It  is  not  apparent  that  this  filter  oilers  any  advan- 
tage over  the  better  known  types  of  drum  filters 
either  in  the  method  of  feeding  the  slime  or  in  the 
maimer  of  keeping  the  solution  separate.  The  use 
of  the  rollers  in  connection  with  tlie  wasli  solution, 
may  be  advantageous  in  getting  a  thorough 
distribution  over  the  cake  and  in  filling  slight  cracks 


Fig.  I. — Vacuum  Filter, 
reduced  pressure  enter  the  drum  through  the  bearing 
at  one  side  of  the  drum,  and  extend  into  the  several 
receptacles  for  solution.  In  the  drawing  these  pipes 
are  immbered  2,  3  and  4.  Their  outer  ends  are 
connected  with  a  vacuum  pump. 


that  may  appear.  (1,064,702  June  17,  1913.)"— 
MctaUiiTQical  and  Chemical  Eii'/inecriiig,  August 
1913,  p.  594.     (A.  McA.  J.) 


Dewatering  Tank. — "The  Waihi  (iold  Mining 
Co.,  Ltd.,  of  New  Zealand,  completed  a  plant  in 
1908  for  dewatering  about  700  tons  of  slime  per  day. 
The  plant  works  well,  and  gives  a  thick  discharge  of 
slime,  at  an  extremely  low  cost.  The  plant  consists 
of  four  conical  bottomed  tanks,  each  17  ft.  square, 
and  the  cones  of  each  pair  of  tanks  are  connected  up 
to  a  disintegrator.     The  dewatered  slime  is  churned 
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Dewatering  Plant  used  by  the  Waihi  Gold 
Gold  Mining  Co. 

up  with  weak  cyanide  solution  in  the  disintegrator, 
and  from  there  it  is  elevated  to  agitators.  Each 
tank  contains  15  Moore  filter  leaves,  each  leaf  being 
16  ft.  long  and  4  ft.  6  in.  deep.  The  total  filtering 
area  in  the  four  tanks  is  about  9,000  s([.  ft.  The 
dewatering  operation  is  simply  a  matter  of  collect- 
ing and  discharging  cakes.  Care  has  to  be  exercised 
in  regulating  the  outflow  of  the  thickened  slime, 
otherwise  the  thin  slime,  in  the  upper  i)art  of  the 
tanks,  may  break  through  into  the  disintegrator." — 
Charles  A.  Banks,  Mining  and  Scientific  Press, 
July  26,  1913,  p.  154.     (A.  McA.  J.) 
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Haedinge  v.  Chilkan  Mills.— "In  view  of  the 
prominence  whicli  the  conical  mill  has  attained  in 
the  line-eiQshinj;  field  within  the  few  years  since  its 
introduction,  the  following  comparison  with  its  more 
mature  forerunner,  the  Chilean  mill,  bised  on  ex- 
tensive tests,  is  submitted  in  the  interest  of  the 
milling  profession. 

The  conical  mill  used  in  the.se  tests  is  the  8  ft. 
Hardinge  pebble-mill,  having  a  cylinder  22  in.  long. 
The  cylindrical  part  of  this  mill  is  lined  with  cast 
iron  liner  plates,  and  the  conical  extensions  with 
sihx  bricks  bound  together  by  cement.  Each  liner 
plate  carries  a  projectini;  lifter,  the  function  of  which 
is  to  increase  the  height  of  drop  of  the  lifted  material. 
Danish  No.  5  pebbles,  obtained  from  the  coast 
deposits  of  Denmark,  are  used  for  the  grinding 
charge.  The  Chilean  mill  used  is  a  fast-running, 
3-roller,  6  ft.  Saturn  mill,  with  screens  of  0037  in. 
opening.  The  feed  to  these  mills  is  the  oversize  of 
Callow  screens  having  0029  in.  openings,  which 
follow  rolls  crushing  to  J  in. 

Advantages  of  the  Conicol  Mill.  — For  the  ore  of 
this  mine,  a  moderately  hard  but  fissile  schist,  im- 
pregnated with  finely  disseminated  granular  chal- 
eocite,  the  conical  mill  has  proved  itself  superior, 
metallurgically  and  economically,  as  a  hue-grinding 
machine.  This  superiority  is  attained  by  a  com- 
bination of  commendable  characteristics,  namely, 
smoothness  and  steadiness  of  operation,  delivery  of  a 
product  enabling  better  extraction,  more  economical 
water  consumption,  a  lower  operating  and  mainten- 
ance cost,  and  a  low  rate  of  depreciation. 

Steadiness  in  operation,  of  paramount  importance 
in  plants  of  such  large  capacities,  is  ett'ected  in  this 
type  of  null  by  its  simplicity  in  principle  and  the 
conseijueiit  simplicity  in  construction.  Discharge 
screens,  dies,  and  mullers  are  eliminated,  and  in 
their  place  more  desirable  crushing  equivalents  are 
substituted.  Thus  the  screen  of  the  Chilean  mill  is 
replaced  by  a  perpetual  device  ;  the  dies  by  linings 
which  have  long  life  ;  and  the  mullers  by  flint 
pebbles  which  are  replaceable  without  interruption 
to  operation. 

Delays  with  these  two  types  of  mills  in  this  plant 
have  been  found  to  be  as  follows  : — 


Chilean  Mill. 

Screen  delays 
Repair  delays 


Hardinge  Mills. 
Per  cent.  Per  cent. 

..     057     Re-lining  delays  ..     0'71 
..     Vm    Repair  delays      ...     0  58 
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Total  delays       ...     2-11        Total  delays 

From  the  above  it  is  seen  that  the  delays  of  the 
Hardinge  mill  approximate  60%  of  those  of  the 
Chilean  mill,  and  that  relining  constitutes  more  than 
one-half  of  the  total  delay.  This  is  mainly  due  to 
the  fact  that  when  a  mill  is  relined  it  must  be  idle 
about  48  hr.,  .so  as  to  give  the  cement  used  for  bind- 
ing time  to  set.  This  delay,  however,  can  be 
materially  reduced  by  means  of  shell  stands,  so  that 
a  newly  relined  shell  will  always  be  ready  to  be 
replaced  by  an  overhead  crane  when  a  worn-out 
shell  is  to  be  removed.  Allowing  2  hr.  for  this 
replacement,  the  delay  from  this  cause  will  be 
reduced  to  about  005%.  Thus  the  necessary  delays 
with  this  mill  are  reduced  to  those  of  repairs  to 
bearings  and  pinions,  lifting  out  a  shell  with  worn 
lining  and  reinstating  a  new  one,  and  the  occasional 
replacement  of  feed  scoops,  which  approximate  a 
total  delay  of  about  0'6%. 

Labour  Charqe. — Less  actaal  attendance  is  re- 
quired by  the  Hardinge  mill.    This  makes  it  possible 


to  reduce  tbe  operating  cost  in  plants  where  the  duty 
of  the  attendant  can  be  so  distributed  as  to  include 
the  supervision  of  other  apparatus.  Occasional 
pebble  feed,  lubrication,  and  a  lookout  for  obstructed 
discharge  boxes,  are  the  only  services  required.  By 
their  adoption  in  this  plant  the  operating  labour  cost 
of  fine  crushing  has  been  reduced  about  one-half. 

For  the  reduction  practised  at  this  plant,  the 
conical  mill  has  proved  itself  to  be  a  much  superior 
fine-grinding  machine.  Because  of  the  generally 
granular  character  of  the  chalcocite  of  this  ore,  it  is 
the  aim  to  make  a  product  of  such  size  as  will 
liberate  a  maximum  mineral  content  with  as  small  a 
production  of  ultra  fines  as  possible.  It  has  been 
found  that  a  product  which  contains  a  maximum 
percentage  between  the  sizes  of  60  and  200  mesh  is 
best.  Below  is  given  a  typical  screen  analysis  of 
feed  and  product  for  both  types  of  mills.  From  this 
it  is  seen  that  the  Hardinge  mill  yields  37%  of  the 
de^ired  size  of  material,  or  about  50%  more  than  the 
Chilean  mill,  and  with  a  smaller  production  of  slime. 


Chilean  Mill. 

Feed.        Product. 

13-9 

470 

22  9  2-3 

5-2  lis 

0-9  6-7 

10  11-4 

0-5  6-7 

0-4  5-4 

0-5  6-3 

0-7  7-2 

1-2  10-6 

5-3  31-6 


Hardinge  Mill. 

P'eed.  Product. 

12-9 

47-3 

26-8  0-2 

50  3-2 

0-8  4-9 

08  13-8 

0-4  10-4 

0-3  86 

0-3  8-0 

0-5  10  0 

0-8  100 

41  30-9 


Mesh. 
+  4 
+  10 
+  20 
+  30 
-I-  40 
+  60 
+  80 
+ 100 
+  150 
+  200 

-200  sand 
-200  slime 

Poirer. — The  Hardinge  mill  also  consumes  less 
power.  At  this  plant,  a  150  h.p.  induction  motor 
operates  three  8  ft.  Hardinge  mills  or  two  6  ft. 
Chilean  mills,  and  the  power  consumption  for  ths 
above  reduction  is  as  given  below.  The  consumption 
is  given  on  the  basis  of  both  crude-ore  tonnage  and 
actual  feed  tonnage,  the  latter  being  approximated 
at  70%  of  the  former. 

Crude-ore  tonnage.        Actual  feed  tonnage. 
H.p.-hr.  per  ton.  H.p.-hr.  per  ton. 

Chilean  mill    ...  7  5  107 

Hardinge  mill...  6  7  96 

A  striking  feature  brought  out  by  the  comparative 
operation  of  these  mills  is  the  <litl'erence  in  the  duty 
exacted  of  the  cone  tanks.  The  units  of  the  plant 
operated  with  Hardinge  mills  have  shown  an  average 
reduction  of  nearly  75%  in  the  solid  feed  and  a  40% 
reduction  in  the  water  feed  to  these  tanks,  as  com- 
pared with  the  Chilean  mill.  This  is  to  be  attri- 
buted to  the  combined  result  of  the  smaller  (luantity 
of  water  fed  to  the  grinding  mill  and  of  the  smaller 
production  of  slime.  For  plants  where  the  produc- 
tion of  extreme  fines  is  not  desired,  the  opportunity 
is  thereby  ottered  of  lessened  outlay  for  dewatering 
equipment. 

Cost  of  Maintenance. — The  maintenance  costs  of 
Chilean  and  Hardinge  ndlls  are  shown  in  the  accom- 
panj'ing  tables.  The  cost  for  each  mill  is  based  on 
crude-ore  tonnage,  so  that  the  cost  per  ton  of  actual 
feed  would  be  40%  greater  than  the  cost  shown,  as  in 
the  reduction  practice  of  this  plant  about  70%  of  the 
crude-ore  tonnage  passes  through  the  fine-grinding 
mills. 

The  figures  presented  below  cover  a  wide  range  of 
operation,  and,  going  into  detail  as  to  maintenance^ 
afford  an  interesting  comparison. 
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Chilean  Mill. 
(Tons  milled,  SJU.OOO.) 
Driving  mechanism  :  Cost  per  ton. 

Shafts,  pinions,  and  gears  ...  .$0,002.30 
Spindles,  muller bushings,  etc.  0.00275 


Miscellaneous 


0.00042 


Crushing  meclianism  : 

-JO.  WJO'i  i 

Dies  (12,910  tons  per  die 

)    ...  .S0.01079 

Tyres  (7,310  tons  per  ty 

•e)..      0.00987 

Screens  (183  tons  per  screen)    0.00893 

Miscellaneous 

..      0.00176 



.•J0.03135 

Total  supplies        

.$0.03682 

Repair  labour        

0.00841 

Shop  expense         

0.00543 

Total  maintenance  cost 

$0.05066 

Harclinae 

MM. 

(Tons  milled, 

430,000.) 

Cost  pel 

ton. 

Shafts,  pinions,  and  gears 

80.00036 

Lining  : 

Liner  plates  and  lifters 

..    SO.  00403 

Sile.\ 

...     0.003UO 

Cement           

...     0.00050 



•SO.  00753 

Pebbles  (2  51  lb.  at  SO. 01 3) 

0.03262 

Miscellaneous 

0.00012 

Total  supplies       

.$0.04063 

Repair  labour        

0.00268 

Shop  expense        

0.00214 

Total  maintenance  cost       ...  $0.04545 

From  this  it  is  seen  that  the  Hardinge  mill,  for  the 
practice  of  this  plant,  shows  a  maintenance  cost  of 
about  0.5  c.  per  ton  less  than  the  Chilean  mill.  It  is 
to  be  noted,  however,  that  pebble  consumption  con- 
stitutes 70%  of  this  cost,  and  the  freight  on  pebbles 
comprises  appro.vimately  50%  of  their  expense  in  this 
locality.  The  item  of  'shafts,  gears,  and  pinions' 
is  probably  son)ewhat  low,  in  that  these  mills  have 
not  been  operated  sufficiently  long  to  obtain  a  true 
avei-age.  Nevertheless,  this  part  of  the  cost  is  small, 
since  these  gears  have  a  long  life,  and,  constituting 
but  a  small  percentage  of  the  total,  is  inconse- 
quential. 

Depreciation. — However,  the  decisive  factor  of  the 
lower  cost  of  the  Hardinge  mill  is  the  low  rate  of 
depreciation.  The  life  of  its  shell,  if  proper  care  is 
taken  that  the  lining  is  not  allowed  to  wear  through 
to  it,  seems  comparatively  infinite.  Six  Chilean 
mills  have  shown  an  efficient  life  of  825,000  tons, 
making  the  rate  of  depreciation,  inclu.sive  of  trans- 
portation and  installation  costs,  about  3  c.  jier  ton. 
Allowing  a  life  of  10  years  for  the  Hardinge  mill,  its 
depreciation  cost  would  be  less  than  0.5  c.  per  ton. 

.Summarizing  these  factors,  the  net  gain  in  cost  by 
operating  with  the  Hardinge  mill,  for  the  practice  of 
this  plant,  shows  as  follows  : — 

Costs  per  ton. 

Operating.  cents. 

Labour  0.50 

Power,  06  kilowatt-hour 0.75 


Maintenance 
Depreciation 

Saving  .. 


1.25 
0.50 
2.50 

4.25 


To  the  above  are  to  be  added  other  advantages  the 
more  conspicuous  of  which  aie  :  greater  capacity  by 
reason  of  low  er  power  consumption  and  lower  delays  ; 
superior  product  enabling  a  better  extraction  to  be 
made  ;  smaller  water  consumption  ;  and  for  minimum 
slime  practice  requires  less  dewatering  equipment. 

Furthermoie,  ihis  mill  is  not  yet  one  of  the  experi- 
mental stage,  and  there  are  possibilities  of  still 
better  perfoimances.  For  instance,  by  lengthening 
the  cylinder  of  a  6  ft.  middling  re-crushing  mill  from. 
22  to  38  in  ,  it  was  found  that  the  capacity  of  the 
mill  was  doubled,  the  power  consnmption  lessened, 
and  the  pebble  cost  decieased  to  nearly  one-half.  It 
would  seem,  however,  that  this  idea  can  be  carried 
too  far,  for  the  more  the  cylinder  of  this  mill  is 
lengthened,  the  more  it  tends  to  approach  a  tube- 
mill,  and  so  become  a  slimer.  For  re-grinding 
n)iddling.  however,  this  variation  in  dimension  is  a 
step  in  the  right  direction,  in  that  the  liberation  of 
occluded  mineral  necessitates  a  tine  product.  Also- 
large  percentage  variation  in  the  sizes  of  feed  seems 
to  have  a  considerable  influence  on  ihe  consumption 
of  pebbles.  Thus  it  was  found  in  a  test  in  w  liich 
all  the  feed  was  sized  through  "-'o  mm  ,  that  the 
pebble  consumption  was  185  lb  per  ton  of  actual 
feed  as  against  a  consumption  of  3  60  lb,  with  the 
oversize  feed  shown  in  the  table. 

Mpchanieal  Crxisninri  Efficioici/. — An  interesting 
comparison  which,  while  basetl  on  rather  ideal 
assumptions,  is  so  decisive  in  result  as  to  be  given 
credit,  is  the  mechanical  crushing  efficiency  of  tlie.se 
machines  determined  by  the  method  of  calculation 
discussed  by  Algernon  Del  Mar  in  his  article  on 
'  Mechanical  Efficiency  of  Crushing.'*  These  calcu- 
lations, as  shown  in  the  accompanying  tables,  are 
based  on  Rittinger's  law  that  '  the  work  done  in 
crushing  is  proportional  to  the  reduction  in  diameter.' 
This  assumes  that  all  surfaces  exposed  give  the  same 
unit  resistance  to  crushing,  whereas  it  is  to  be  in- 
ferred that  there  are  some  surfaces  which,  by  reason 
of  inherent  lissility  of  the  ore,  otter  a  lower  unit 
resistance  than  surfaces  not  .so  favoured.  How- 
ever, in  view  of  the  large  number  of  surfaces 
protluceil,  it  would  seem  reasonable  to  assume  that 
an  average  unit  resistance  to  crushing  will  prevail  in 
a  not  unduly  lonp  test.  Furthermore,  since  in  these 
calculations  both  machines  are  treated  equitably 
with  regard  to  the  practical  variations  which  do  not 
enter  into  the  law,  the  comparative  results  can  be 
con.sidered  fairly  reliable. 

Table  1.  shows  the  crushing  efficiency  without 
regard  to  quality  of  product  made,  from  which  it  is 
seen  that  the  units  of  reduction  performed  by  the 
Hardinge  mill  exceed  those  of  the  Chilean  mill  byr 
from  18%  to  23%,  depending  upon  the  degree  of 
accuracy  attained  in  the  assumptions  made  in  the 
calculations,  and  considering  5%  as  a  safe  limit. 
This  evaluation  proves  that  the  Hardinge  mill  con- 
verts more  of  the  power  consumed  intoreduction  of 
the  charge  than  does  the  Chilean  mill. 

Table  II.  shows  the  comparative  crushing  efficiency 
with  regard  to  size  of  product  made.  From  this  it 
is  seen  that  in  amcunt  of  work  performed  on  the 
various  sizes  of  the  feed,  the  Hardinge  mill  exceeds 
the  Chilean  mill  in  all  cases,  again  showing  that  this 
mill  converts  more  of  the  power  taken  by  it  into 
actual  work  done.  P'urthermore,  the  excess  work 
done  is  mostly  expended  on  the  grades  of  product 
desired,  thereby  proving  that  this  mill  more 
efticiently  fulKlls  the  duties  assigned.  It  is  here  that 
the  cone  comes  into  play.     This  geometrical  device 
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Tnhle  I. — Mechanical  Crushing  Efficiency,  Hardinge 
V.  Chilean  Mills. 
On  basis  of  law  that  '  tlie  woik  done  in  c.nisliing 
is  proportional  to  llie  surface  exposed  in  "rusliing ' 
and  tlierefore  '  nearly  proportional  to  the  rHtluctlon 
in  diameter'  or  'nearly  proportional  to  the  leci- 
procals  of  the  diameters  crushed  to." 

Hardinge  Mill. 


Mesh. 

Etciprncal 

of  .-iverage 

size. 

Feed, 
percent. 

Relative 
surface 
in  feed. 

Product, 
per  cent. 

Relative 
surf.'tce  in 
product. 

+     4    .. 

41 

12-9 

53 

+    10  ... 

7-2 

47-3 

341 

+   20  ... 

18-3 

26-8 

490 

0-2 

4 

+   30  ... 

37-7 

5-0 

189 

3-2 

121 

+   40  ... 

.')8-4 

08 

47 

4-9 

286 

+   60  ... 

83() 

0  S 

67 

138 

1,154 

+   80  ... 

138  11 

0  4 

55 

10-4 

l,4:s5 

+  IOo  ... 

163  0 

0-3 

49 

86 

1,402 

+  150  ... 

220  0 

0-3 

66 

8  (I 

1,760 

+  200  ... 

303  0 

0-5 

151 

10  + 

;i,o30 

-•200  ... 

400  0 

4-9 

I960 

40  9 

16,. -150 

1000 

3468 

1000 

25,552 

Chilean  Mill. 


4 
10 


+  20 
+  30 
+  40 
+  60 
+  80 
+  100 
+  150 
+  200 
-200 


4-1 

7-2 

18-3 

37-7 

58-4 

83  6 

138  0 

163-0 

220  0 

303  0 

400  0 


13-9 

57 

47-5 

342 

22-9 

419 

2-3 

5-2 

196 

11-8 

0-9 

53 

6-7 

10 

84 

11-4 

05 

69 

67 

0-4 

65 

6  4 

0-5 

110 

6-3 

0-7 

212 

7-2 

65 

2600 

42-2 

100  0 

4207 

100-0 

42 

445 

.391 

953 

925 

880 

1  386 

2,182 

16,880 

24,084 


Snmmnry  : 


Units  of  work  in  pioduct 
Units  of  work  in  teed    .. 


Hardinge. 

25,552 

3,468 


Chilean. 

24,084 

4,-207 


Units  of  work  done  by  mill  un- 
corrected for  capacity  ...     -22,084  19,877 
Units  of  capacities  of  2-50  tons 
and  2  25  tons  per  horse-power 

day,  respectively        55,210  44,723 

E.xcess  units  of  work  done  by  Hardinge  mill,  10,847. 
E.\cess  elliciency,  assuming  method  of  calculation 
correct,  '23  45%. 

Excess  efficiency,  assuming  57  as  the  limit  of  error, 
18-45%. 

serves  the  function  of  adjusting  the  crushing  energy 
expended  so  as  to  be  pro]joitional  to  the  force 
required  to  reduce  the  particles  to  a  given  size. 
This  is  ettectcd  by  two  principles  that  are  inherent 
with  the  operation  of  the  mill.  First,  through  the 
continual  dis])lacement  of  the  larger  particles  of  the 
charge  upon  the  smaller,  there  takes  place  a  segre- 
gation ot  the  particles  in  the  cone  according  to  size 
— the  larger  assuming  positions  at  the  greater 
diameter  and  the  smaller  receding  toward  the  smaller 


end  of  the  cone  of  the  mill  ;  second,  through  the  com- 
bined action  of  this  segregation  and  the  diminishing 
action  of  centrifugal  force  toward  the  apex  of 
the  cone,  varying  intensities  of  energy  are  imparted 
to  the  pebbles — the  larger  receiving  greater  inertia 
liy  reason  of  greater  mass  and  greater  lift,  and  the 
smaller  less  and  less  inertia  by  reason  of  the  smaller 
mass  and  lower  lift. 

Grinding  Zones. — There  exist  within  the  mill  an 
orderly  arrangement  of  zones  of  ore  particles,  each 
requiring  a  certain  amount  of  impact  to  be  reduced 
to  a  given  size,  and  a  series  of  zones  of  forces  so 
arranged  as  to  impart  impacts  that  tend  to  be  pro- 
portional to  the  crushing  energy  required  by  the  ore 
particles  upon  which  these  forces  are  exerted.  For 
these  reasons  the  production  of  slime  is  minimized 
and  the  accumulated  forces  are  utilized  to  best 
advantage,  whereas  in  the  Chilean  mill  the  crushing 

'Tabic  II. — Screen  Size  Crushing  Efficiency. 
Hardinge  Mill. 


Recipro- 

Feed(cu- 
mulative 
percent.) 

Rela- 

Product 

Relative 

Relative 

Jlesh. 

cal  of 
aper- 

tive 
surface 

(cumula- 
tive per 

surface 
in 

surface 
pro- 

ture. 

in  feed. 

cent.) 

product. 

duced. 

4 

4-9 

87-1 

427 

100  0 

490 

63 

10 

13-3 

39-8 

529 

100  0 

1,330 

801 

20 

29-4 

130 

382 

99  8 

2,934 

2,552 

30 

50  5 

8-0 

404 

90  6 

4,878 

4,474 

40 

66-7 

7-2 

480 

91-7 

6,116 

5.636 

60 

1150 

6-4 

736 

76-9 

8,844 

8,108 

80 

147  0 

6  0 

882 

66-5 

9,776 

8,894 

100 

182  0 

5  7 

1037 

57  9 

10,  .5.38 

9,501 

150 

272-5 

5-4 

1472 

49-9 

13,. 598 

1-2,126 

200 

333  0 

4-9 

1632 

40-9 

13,620 

11,988 

Chilean  Mill. 


4 

1(1 
-20 
30 
40 
60 
80 
100 
150 
200 


4-9 

861 

422 

100-0 

490 

13-3 

38-6 

513 

1000 

1,330 

-29  4 

157 

462 

97-7 

2,872  ' 

50-5 

10-5 

530 

85-9 

4,338 

66-7 

9-6 

'640 

79-2 

5,-283 

115-0 

8-6 

989 

67-8 

7,797 

147-0 

8-1 

1191 

61-1 

8,982 

182  0 

7-7 

1401 

55-7 

10,137 

272-5 

.  7-2 

1962 

49-4 

13,462 

333-0 

4-5 

2165 

42-2 

14,053 

68 
817 
2,410 
3,808 
4,643 
6,808 
7,791 
8,736 
1,500 
1,888 


Comparison  of  Efficiency. 
(With  units  corrected  for  capacitj'. 


Size. 

Hardinge 
Mill, 

Chilean 
Mill, 

Diff.  in 

Distribu- 

units. 

units. 

Hardtuge. 

per  cent. 

At      4  mesh 

158 

153 

5 

0  02 

At    10  mesh 

2,002 

1,838 

164 

0-57 

At    -20  mesh 

6,380 

5,4-23 

957 

3-32 

At    30  mesh 

11,185 

8,568 

'2617 

9-08 

At    40  mesh 

14,090 

10,447 

3643 

12-64 

At    60  mesh 

•20,270 

15,318 

4952 

17-18 

At    80  mesh 

'22,235 

17,530 

4705 

16  32 

At  100  mesh 

•23,752 

19,6.36 

4116 

14-28 

At  150  mesh 

30,315 

•25,875 

4440 

15-41 

At  -200  mesh 

'29,970 

26,748 

3222 

11-18 
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forces  are  nnifonii  ami  disa(lvaiita<;eoiisly  expended 
upon  a  mixed  a<;s;rei;ation  of  coarse  and  tine  particles. 

Thanks  arj  due  ti) .).  Parke  Clianninj;,  consulting 
♦engineer  and  vice-president  of  tlie  Miami  Copper  Co., 
for  permission  to  pulili-^li  tliese  data.  I  am  also  in- 
debted to  li.  Brittiin  GottsberKer,  general  manager, 
for  Ills  kindness  in  placing  at  my  di.spo.sal  the  metal- 
luryical  data  of  tliese  tests. 

The  Haidinge  ball-mill  has  also  been  tested  in  this 
])lant  as  a  substitute  for  rolls,  for  intermediate 
<-rnshiug  on  h  in.  material.  This  mill,  however,  was 
,soon  discarded,  since  it  was  found  that  the  desired 
|)roduct  coulil  only  he  obtained  at  too  low  a  capacity. 
jind  the  consumption  of  steel  balls  was  too  great  to 
lie  economical." — ROBERT  Fr.\NKE,  Mining  and 
.•^rient'fii;  Priss  ;  from  Bill/.  Aniei:  Inst,  of  Minimi 
Engineers,  9th  August,  191.3,  p.  'i-iS.     (A.   JMc.4.  J.') 


Slime  Srttlemknt — "During  an  inspection  of 
the  chief  mining  districts  of  the  world,  I,  being  much 
interested  in  the  subject  of  slime  settlement,  made  a 
point  of  visiting  mills  where  anything  new  in  this 
direction  was  being  tried  or  useil.  For  several  years 
<^onsiderable  attention  has  been  centred  on  assisting 
the  rate  of  settlement  of  tine  particles  suspended  in 
liquids  by  means  of  battles  in  the  containing  vessel. 
This  system  lias  been  brought  before  the  public  by  a 
number  of  writers.  K.  H.  Richards,  in  his  book  on 
'  Ore  Dressing,'  speaks  of  it  as  being  in  use  in 
Mexico. 

The  underlying  principle  is  that  currents  are  set 
up  between  adjacent  lialiles,  the  downwanl  current, 
which  is  along  the  upper  side  of  the  battles,  cause.s 
the  slime  that  settles  to  slide  downward,  wliereas 
the  upward  current,  which  travels  against  tlie  under- 
neath side  of  the  battles,  is  not  strong  enough  to 
disturb  the  settlement.  In  the  United  Slates,  one 
company  lias  designeil  machines,  claiming  greatly 
increased  settling  capacity  per  square  foot  of  area, 
which  is  tlieoretically  brought  about  by  the  use  of 
a  large  number  of  batHe-plates  set  at  an  angle  of  60" 
across  the  flow  of  pulp  in  the  tank.  These  are  said 
to  retard  the  How  of  the  light  solids  and  to  provide  a 
settling  space  free  from  disturbing  currents.  In  the 
case  of  these  maehiiies,  however,  it  has  been  clearly 
demonstrated  that  no  advantage  is  gained,  and  I, 
knowing  tiiis.  was  anxious  to  study  a  number  of 
instances  of  which  I  had  iieard  and  read,  where  con- 
siderable lieiiPlit  was  claimed  by  the  use  of  baffles  set 
in  tanks  of  ditt'erent  kinds 

About  18  months  ago  a  detailed  article  by  B.  L. 
■Gardiner,  dealing  with  the  subject,  appeared  in  the 
Chamber  of  Mines  Journal,  Kalgoorlie,  Western 
Australia,  giving  the  advantages  derived  from  the 
u.se  of  corrugated  iron  battles,  called  accelerators,  set 
in  a  nest  of  spitzkasten.  Extra  efficiency  was  claimed 
for  the  corrugated  iron  as  against  ordinary  smooth 
baffles,  as  the  corrugations  were  said  to  dettect  the 
rtow  into  narrow  streams.  This  article  was  copied 
by  a  number  of  the  leading  technical  journals,  as  the 
author  stated  that  the  method  as  adopted  at  the 
ijons  of  Givalia  mine  was  not  only  a  complete  success, 
but  that  an  iinprovenient  in  the  density  of  the  thick- 
ened pulp  was  obtained,  varying  from  26%  to  41%. 

I  closely  investigated  this  matter  when  in  Western 
Australia,  and  was  surprised  to  find  that  the  inclined 
battie  idea  had  been  completely  discarded,  owing,  so  I 
was  informed,  to  the  impo.ssibility  of  preventing  the 
slime  building  up  on  the  baffles,  and  then  sliding  off 
in  cakes  when  sutticient  bad  accumulated.  This 
action  caused  disturbances  in  the  spitzkasten,  which 
naturally  retarded  settlement.  In  South  .■\frica,  two 
attemots  to  use  this  .system  of  accelerated  fettlenient 


came  under  my  notice.  Botli,  however,  had  been 
discarded.  In  one  case,  after  months  of  experiment- 
ing, the  reason  was  given,  that  no  beneht  could  be 
found,  and  that,  if  there  was  any,  it  was  counter- 
acted by  tlie  building  up  and  sliding  oil'  of  cakes  of 
slime,  as  in  the  case  in  Western  Australia  The 
trial  in  South  Africa  was  made  in  the  following 
manner  :  Sheet-iron  plates  inclined  at  an  angle  of 
45°  were  set  in  a  50  ft.  slime-collecting  tank,  with 
vertical  sides,  so  that  the  baffles  extended  from  near 
the  centre  to  the  fide.  As  no  success  was  met  with, 
practically  all  the  plates  had  been  discarded  at  the 
time  of  my  visit.  Another  attempt  to  work 
out  this  problem  led  to  the  lilting  up  of  a  large 
number  of  cone  tanks  with  45°  curved  batUes, 
inclined  parallel  to  the  side  of  the  cones.  These, 
however,  gave  no  apparent  benefit,  and  to-day  the 
slime  plant  is  shut  down.  In  my  opinion,  the  prin- 
ciple involved  of  assisting  settlement  of  tine  particles 
suspeiiiled  in  llqiiiii,  by  the  use  of  battles,  has  given 
no  practical  results,  notwithstanding  the  fact  that 
iiicrea.sed  rate  of  settlement  can  be  demonstrated 
where  a  glass  cylinder  containing  slime  and  water  is 
placed  at  an  angle  of  45°,  as  against  one  standing 
vertically.'— H.  N.  Spickr,  Mining  and  Hcientific 
Press,  i\ine\>\,  1913,  p.  9."i4.     (A.  McA.  J.) 


MINING. 

Frkibekg  Mink.s  to  Clo.se.— "  Many  mining  en- 
gineers in  South  Africa  wlio  were  educated  at 
Freiberg  will  regret  to  hear  that  the  mines  of  that 
place  were  to  lie  clo.sed  down  in  September.  It 
IS  thought  probable  that  one  mine  will  be  kept  open 
for  the  jiurposes  of  the  Bergakademie  and  the  Berg- 
schule.  The  Freiberg  mines  were  hrst  opened  in  1168, 
and  in  the  next  century  they  were  actively  exploited. 
In  ]57"2  lliey  made  their  maximum  piodnction.  In 
1791,  they  supported  a  population  of  5,187  souls.  In 
187s  there  were  38  mines  in  operation,  employing  a 
technical  statt'  of  250  men  and  about  6,000  miners 
and  labourers.  The  fall  in  silver  in  1893  att'ected 
these  mines  severely,  and  since  then  their  production 
has  been  steadily  dwindling.  From  beninning  to 
end  they  have  yielded  over  live  million  kilograms  of 
silver.  The  final  closing  of  the  famous  old  mines  will 
be  quite  an  historic  event  in  mining."— "  PyKITE.S," 
Sunday    Post,     Johannesburg,     13th     July,      1913. 

(J.  w.-) 


The  Water-Gauge.--"  Much  has  already. been 
said  and  written  about  the  water-gauge  or  mano- 
meter and  its  uses,  and  yet  it  seems  that  many  of 
the  persons  who  habitually  use  the  instrument  are 
uncertain  as  to  whether  they  use  it  as  it  ought  to  be 
used. 

The  manner  of  its  use  would  seem  to  be  determined 
by  the  person  using  it  ;  but  if  the  purpose  for  which 
the  manometer  is  used  is  clearly  understood,  there 
ought  to  be  no  doubt  whatever  as  to  what  its  form 
should  lie,  where  it  should  be  placed,  and  how  it 
should  l)e  placed. 

The  water-gauge  is  used  to  measure  the  ditl'erence 
of  pressure  between  the  ends  of  a  ventilating  system 
— that  is,  the  pressure  which  produces  a  flow  of  air 
through  the  workings  of  a  mine  from  the  downcast 
shaft  to  the  upcast  shaft.  If  the  velocity  of  the  air 
passing  the  water-gauge  is  low,  an  ordinary  water- 
gauge  may  be  used  ;  but  should  the  air-current  be 
passing  along  with  ahigh  velocity,  the  gauge  should  be 
modified  in  shape  and  placed  so  that  the  air-current 
impinges  on  the  end  of  the  tube,  which  should  be 
cone-shaped,  preferably. 
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But  one  might  ask,  why  should  the  form  he  deter- 
mined hy  the  velocity  of  the  air-current  ?  The  drift 
leading  from  the  upcast  shaft  to  the  fan  may  he  short 
and  turn  ahruptly  from  the  shaft.  In  such  a  case, 
experiment  will  generally  show  that  the  air  does  not 
pass  alonj,'  with  uniform  velocity  throughout  tlie 
whole  area,  and  if  the  cinl  of   the   water-gauge  tulie 
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be  moved  about  the  drift  all  over  anj'  section  of  it, 
it  will  be  found  that  the  dilVerence  of  pressure  varies 
as  the  velocity  of  the  air  varies,  whereas  if  the 
modilied  form  of  gauge  is  useil  in  exactl}'  the  sanje 
way,  the  water-gauge — i.e  ,  the  ditt'erenceof  pressure 
— remains  constant,  irrespective  of  the  velocity  of 
the  air-current.  The  ordinary  form  of  gauge  cannot, 
therefore,  be  .satisfactory  unless  the  velocity  is  low. 

AVhen  the  ordinary  gauge  is  u.sed,  the  total  depres- 
sion recorded  is  the  sum  of  the  static  head  produced 
and  the  head  due  to  the  velocity  of  the  aii-ciirienf. 
Since  tlie  ventilating  current  is  produced  by  a  differ- 
ence of  pressure  between  the  ends  of  the  airway,  it  is 
evident  that  the  true  water-gauge  can  only  be 
obtained  by  the  elimination  of  the  head  due  to 
velocity,  which  is  considerable  if  the  velocity  is  high, 
but  may  Ije  neglected  if  the  velocity  is  low.  In  the 
course  of  making  experiments  with  the  two  forms  of 
gauges  while  circulating  air-currents  of  high  velocity, 
the  writer  has  found  that  the  head  due  to  velocity 
amounted  in  many  eases  to  70%  or  80%  of  the  total 
depression,  and  while  passing  currents  of  low  velo- 
city— I'.ff.,  about  .iOd  ft.  per  niin. — the  difference 
between  the  readings  on  the  two  gauges  could  not  be 
distinguished,  due  to  the  cseillations  of  the  water  in 
the  gauge.s." — Colliery  Guardian,  July  25,  1!)13,  p. 
170.     (A.  R.) 


Steel  Points  kor  Cork  Diai.LiNC.  — "  The  recent 
application  of  granules  of  steel  instead  of  diamonds 
ha.s  shown  that  in  many  instances  they  offer  advan- 
tages over  old  methods  of  Iwring.  The  principal 
advantage  of  steel  granules  is  in  the  matter  of  cost, 
facility  in  obtaining  l>ores  of  large  diameter,  and 
boring  very  hard  rocks— such  as  corundum.  It  is 
with  haril  broken  rock- that  thi.s'.melhod  of  drilling 
displays  its  superiority  over  the  diamond-drill.  The 
difficulty  with  steel-pointed  drills  appears  when  the 
bore-holes  are  far  removed  from  verticality.  Under 
favourable  conditions  the  granules  have  penetrated 
52  ft.  in24:hrs. ,  but  generally,  in  ordinarj-  ground 
and  moderate  depth,  the  daily  advance  is  from  16  ft. 
to  20  ft.  This  nmde  of  boring  seems  destined  to  be 
extensively  employed." — M.  L.  M.vrtkl,  Minimj  and 
Scientifia  Press,  from  Bulletin  de  l' Industrie  Minerale 
August  2,  1913,  p.  194.     (A,  Mo.A..  J.) 


Efficiency  in  Machine  Dimlling.  —  "  This 
article  deals  with  'what  the  drill  runner  is  doing.' 
The  figures  have  been  compiled  after  many  tests 
and  careful  timing,  eliminating  all  delays  from 
accidents  lU'  power  failure.  Many  mine  engineers 
are  'hacking  at  the  branches'  of  the  expense 
account  iti  miinng,  while  the  author  is  digging  at 
the  root,  to  loi'ate  every  little  rootlet  that  is 
sucking  up  costs.  Having  found  the  rootlets,  his 
plan  is  to  lop  them  off'  wlien  possible,  or  limit  their 
supply  of  nourishment,  r.tf  ,  perhaps  cheaper  men 
than  'drill  runners'  could  do  the  setting  up  and 
tearitig  down,  etc.  '  The  efficiency  of  the  nian  is  not 
to  be  measured  by  Ids  muscular  or  brute  ability — 
but  by  the  intelligent  direction  of  the  tools  and 
equipment  by  which  he  is  supplied.' 

The  Drill  Runner.  —Mining  laws  are  almost 
universally  limiting  the  hours  of  labour  to  eight  as 
a  working  day.  Eight  hours  of  60  minutes  each 
gives  a  total  of  480  working  minutes  for  a  shift's 
pay.  For  convenience,  ive  will  assume  that  the 
average  miner  draws  1  cent  a  minute,  which  wonkl 
be  .$4.80  a  shift.  As  a  matter  of  fact,  in  Nevada  a 
machine  drill  runner  draws  S4..50  a  day  in  dry  mines, 
and  50  c.  added  for  shaft  work,  and  50  c.  added  if 
mine  is   wet.      Shovellers  and  common  labour  draw 

54  a  day,  while  carpenters,  timber  framers,  black- 
smiths, machinists,    hoist  runners,   etc.,   draw  from 

55  to  .■??  a  day  ;  and  figuring  that  the  men  are 
hoisted  and  lowered  'on  company  time,'  it  is  not 
out  of  the  way  to  compute  labour  as  costing  1  cent  a 
minnte.  In  otiier  localities  with  different  wage 
scale,  the  figures  woulil  vary  the  cost  a'-cordingly. 
The  efficiency  ot  'the  man'  is  not  to  be  measured  by 
his  nni>cular  or  brute  ability,  but  by  the  intelligent 
direction  of  the  tools  and  eijuipment  with  which  he 
is  supplied.  .\-<  an  example,  we  will  hold  a  '  stop 
watch  ■  on  a  drill  runner  for  a  shift,  and  for  many 
shifts  on  many  runners,  and  we  get  the  following 
figures,  on  an   8  hr.  shift  at  1  cent  a  minute: — 

Per  cent' 

Work.                                     Minutes.  Co.st.  of  time. 

Setting  up 82  $0.82  17 

Shifting  machines  ...         ...     66  .66  14 

Changing  steels      ...         ...     75  .75  15 

Morning  ami  noon  starting    "24  .24  5 

Oiling,  cleaning,  etc.         ...     15  .l.i  3 

tietting  steel  and  water   ...    ,15  .15  3 

Tearing  down  and  blasting     45  .45  9 

Actual  ilrilling  time          ...   158  1.58  34 

Total 480  84.80         100 

Lost  lights,  stuck  <lrills,  etc.,  are  variable,  and 
can  only  he  estimated  as  from  1%  to  3%  of  the  time. 
Repairing  or  changing  a  leaking  hose,  or  tightening 
fittings  on  pipe  line,  etc.,  are  variahle,  and  occur  at 
such  irregular  intervals  as  to  be  only  computable  at 
the  end  of  the  year  or  month,  as  many  shifts  run. 
throujih  without  a  change  of  that  kind.  If  mine  is 
operating  on  a  continuous  3  shilt  basis,  there  is  an 
additional  deduction  of  5%  for  meals  on  shift,  and 
6%  for  blowing  smoke  after  blasting— bringing  the 
actual  drilling  time  down  to  "23%.  No  fault  can  be 
found  with  the  workman  :  he  is  working,  and  doing 
all  he  can,  with  his  muscles,  but  there  is  something 
wrong  with  the  'engineering  headpiece,'  when  a 
machine  can  delivei  oidy  one-third  of  its  efficiency. 
Figure  this  back  to  the  motor  that  drives  your  com- 
pressor, or  to  the  coal  bill,  and  you'll  find  that  the 
compressor  is  making  enough  air  to  run  three  drills  . 
at  the  same  rate  of  efficiency,  and  except  for  the 
automatic  unloader  and  what  it  saves  in  the  com- 
pression, the  power  bill  is  '  three  times  as  big  as  the- 
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ai'tual  work  peiforiueil  calls  for.'  Some  mines  liave 
put  on  a  blasting  crew,  to  save  '  shift-time  '  in  the 
<lrilllng,  and  tiiereby  reduce  tlie  'dead-time'  of 
blasting,  but  they  lose  the  tearing  down  time  just 
the  same.  This  increases  tlie  actual  drilling  lime  a 
little.  Compare  the  old  time,  single-jack  work  witli 
the  machine  driller,  and  note  that  he  draws  1.5%  to  40% 
less  wages  tliau  the  above  figures,  and  works  liarder, 
with  more  brute  muscular  l.ibour,  and  oan  give 
about  80%  of  his  efficiency  upon  the  drill.  It  is 
evident  that  tlie  easier  the  labour  can  be  made  for 
the  workman  the  more  he  can  accomplish  by 
intelligent  direction  of  the  improved  tools.  More- 
over, the  intelligent  direction  of  mechanical  tools 
<lra»vs  biggev .wages — rightly  .so,  because  it  accom- 
plishes more  results  for  the  employer.  '  How  much 
would  a  man  be  worth  who  could  get  300  min. 
actual  drilling  time,  out  of  the  machine  drill,'  even 
if  the  muscular  exertio:is  were  less  fatiguing?  Think 
•of  the  'overhead  costs,'  the  'power  costs,'  'top 
labour,'  etc.,  that  -would  not  increase  though  tli» 
•progress  be  doubled. 

One  of  the  greatest  impediments  to  the  more 
■rapid  displacement  of  brutalising  physical  labours  of 
■man,  by  machinery,  seems  tu  be  the  fear  of  the 
•workman  that  his  work  will  be  done  bj"  machinery 
and  he  will  '  lose  his  job.'  He  seldom  stops  to  think 
that  '  it  will  require  a  man  to  direct  the  machine,' 
and  that  it  will  be  less  fatiguing  and  higher-paid 
labour  than  what  he  is  now  doing.  Oiil  the 
automobiles  put  the  teamsters  out  of  work  ?  The 
fact  is  there  are  2(1  auto  ilrivers  at  b'tter  pay  to-day 
for  every  teamster  wbo.se  horses  were  displaced,  and 
a  million  mechanics  secured  work  at  good  pay  in 
making  and  repairing  automobiles.  Efficient 
machinery  is  not  '  labour-saving  machinery,'  but 
'labour-making  machinery,' and  the  more  machinery 
running  the  more  employes  on  the  payroll,  and  the 
better  the  wages.  Hand  labourers  and  machine 
operators  are  not  to  be  compared  in  wage,  nor  in 
-fatiguing  exertions.  It  is  an  absolute  fallacy  to 
attempt  to  'cut  expenses"  by  cutting  wages.  It 
increases  the  cost  per  ton,  or  per  article,  and 
decreases  profit,  every  time.  But  if  you  can 
'  increase  the  efficiencies,'  by  '  higher  pay,'  for  more 
intelligent  application  and  direction  of  mechanical 
•equipment  the  costs  can  be  lowered.  The  bonus 
system  is  feared  by  the  labourer,  thinking  that  if 
he  does  an  extra  amount  of  work  that  the  minimum 
will  be  raised,  that  the  emploj'er  is  trying  to  squeeze 
«?very  ounce  of  energy  out  of  him  within  the  8  hr. 
limit.  In  some  cases,  perhaps,  a  brutal,  inefficient 
'boss  may  try  to  make  progress  at  the  expense  of  the 
muscular  labour  of  his  employees,  but  sooner  or 
later  a  competent,  efficient  boss  will  replace  that 
■fellow.  Any  sensible  employer  of  labour  would 
rather  pay  a  drill  runner  .?(5  a  day  than  .§4.80  if  the 
•drill  runner  could  make  the  ilrill  run  42%  of  the  time 
instead  of  34%,  even  if  the  drill  runner  sat  on  a  box 
and  rolled  cigarettes  half  of  the  time,  'so  long  as 
•the  drill  kept  cutting.'  Think  of  the  saving  on  the 
power  bill  and  the  other  overhead  expenses  if  the 
-drill  could  be  kept  cutting  just  40  min.  longer. 
The  Moral :  Not  harder  labour,  but  easier  and  more 
intelligently-directed  mechanical  energy." — Let.son 
Ballikt,  Mininij  and  Engineering  World,  August 
16,  1913,  p.  294.     (A.  K.) 

The  New  Standard  Ba.se  at  Johannesburg.  — 
"  In  March,  1911,  the  Council  of  the  Institute  drew 
the  attention  of  the  Survey^or-General  to  the  proposal 
■of  the  Johamiesburg  Town  Council  to  build  an  Art 
■OSallery  on  the  site  of  the  standard  laid  down  by 


Colonel  Sir  Wm.  Morris  in  Joubert  Park.  The 
Surveyor-General  communicated  with  the  Town 
Council,  with  the  result  that  it  was  decided  to 
establish  a  new  standard,  and  Mr.  Giltillan  instructed 
Messrs.  W.  K.  Tucker  and  W.  C.  van  der  Sterr  to 
select  a  suitable  site  and  to  transfer  the  standard. 

After  inspecting  .several  sites  it  was  decided  that 
the  north  corridor  of  the  new  Law  Courts  in  Von 
Brandis  Square  was  the  most  suitable,  and  permis- 
sion was  obtained  from  the  Public  Works  Depart- 
ment to  lay  down  the  line  there.  The  corridor  itself 
is  280  ft.  in  lengtli,  terminating  at  each  end  in  a  tiled 
vestibule  19  ft.  in  length.  This  gives  quite  a  con- 
venient length  for  laying  down  a  line  of  300  Cape 
feet. 

The  following  speciKcation  for  the  laying  of  the 
blocks  (which  has  been  kindly  lent  us  by  Mr.  Tucker) 
will  be  of  interest : — 

Spfcijication  Jor  Layinrj  Down  Permanent  Marks  jar 
a  Standard  Base  at  the  Neio  Law  Courts,  Johan- 
nesburg. 

The  base  is  to  be  laid  down  in  the  hack  corridor  of 
the  New  Law  Courts. 

Five  marks  are  to  be  fixed,  at  0,  lOr  English  feet, 
and  at  loil,  150,  and  300  Cape  feet.  The  two  terminal 
points  will  be  in  the  tiled  vestibules  at  the  ends  of 
the  corridor,  and  the  remaining  marks  will  be  in  the 
corridor.  The  marks  are  to  be  brass  blocks  3  in.  x 
In  in.  at  top,  3i  in.  x  2  in.  at  bottom,  and  2j  in.  deep 
for  the  terminals,  and  3  in.  x  li  in.  at  top,  4  in.  x2i 
in.  at  bottom,  and  4  in.  deep  for  the  intermediate 
marks. 

The  terminal  marks  are  to  be  let  into  the  concrete 
of  the  rtoor,  so  that  the  top  of  the  block  is  level  with 
the  tiled  surface,  and  to  be  bedded  and  grouted  in 
with  cement. 


In  the  corridor  the  Mooring  is  1 J  in.  thick,  and  is 
laid  on  a  concrete  Hoor  4  in.  thick,  with  a  i  in.  space 
between.     The   wood  floor  is  to  be  cut  through  and 


^M//^l 


the  brass  block  let  into  the  concrete  to  such  depth  as? 
to  bring  the  top  of  the  block  level  with  the  surface 
of  the  linoleum,  and  the  block  is  to  be  bedded  and 
grouted  in  with  cement. 

All  the  blocks  are  to  be  covered  by  brass  plates 
\  in.  thick,  6  in.  x4  in.,  recessed  where  they  cover 
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the  blocks,  to  a  depth  of  JV  in.,  so  that  they  shall  not 
come  in  contact  with  the  blocks.  The  edges  of  these 
covers  to  he  bevelled  back  1  in.  from  each  edge,  so 
as  to  ort'er  no  obstruction  to  foot  traffic,  and  the 
corners  to  be  rounded.  The  covers  are  to  be  secured 
to  the  floor  by  ,'',f  in.  brass  .screws,  wilb  counter  sunk 
beads,  and  screwed  into  bushes  let  into  the  Hooring 
or  tiling,  as  the  case  may  be. 

For  the  |iur|io.se  of  straining 
the  meas\nes  under  test,  a 
small  brass  eyelet  made  of 
\  in.  metal  is  to  be  let  3  in. 
into  the  wall  at  each  end  at 
lloor  level,  and  at  eacb  of  the 
other  two  blocks  a  brass  tube 
of  ij  in.  bore,  witli  a  tlange,  is 
to  he  let  into  the  Hooring  3  in. 
from  the  blocks  on  each  side. 
All  these  tubes  and  eyelets 
are  to  be  set  truly  in  the  line 
of  the  blocks.  The  tubes  are 
to  be  of  \  in.  metal,  and  the 
holes  bored  in  the  lloor  for 
their  reception  are  to  be    no 

w  ,.      ^.    ,,         larger  than  ab.solutely  neces- 

ej;ri  ■*"        sary,    so    that    the    tubes   ht 

tightly. 

It   was  decided    to   transfer   the  length  from  the 

1.50  ft.  base  in  the  Government  Uuildings  at  Pretoria, 

which  was  measured  by  Col.  Sir  Wm.  Morris,  with 

the  following  results  : — 

!st  part  ...  49  99740  Cape  feet 

•2nd  part  ...         100-IJ0-29S 

making  a  total  of  l.">0-fXjr)38         ,, 

The  method  of  transference  of  the  standard  length, 
as  delined  by  the  Pretoria  base  referred  to  above,  to 
the  Law  Courts  base  was  as  follows  : — 

Two  steel  hands  kept  specially  for  testing  purposes 
were  used. 

t)ne  has  a  length  of  150  Cape  feet  exclusive  of 
terminals,  and  a  breadth  of  J  in.,  made  bj'  Chester- 
man,  marked  at  zero,  100  ft.  and  150  ft.  bj'  finely  cut 
marks. 

The  other  has  a  length  of  300  Cape  feet  exclusive 
of  terminals,  an<l  a  breadth  of  \  in.,  made  by  Keufi'el 
Ov:  Esser  of  New  York. 

Operations  at  Pretoria  Government  B"ildinr/s  Base. 
— The  Chesterman  band  was  first  laid  over  the  base 
under  a  tension  of  15  lb.  temperature  57°  P.,  and  the 
marks  read  nlf  on  'he  tape  by  means  of  a  finely 
diviileil  scale  and  a  ndcrosc()|ie,  the  zeio  mark  of  the 
band  being  at  the  south  terminal  of  the  base.  The 
readings  obtained  were  : — 

00—0  00.50;   lOOO— 0-0015  ;    150-00— 0-0015. 

The  Kenliel  <.V  Es.ser  hand  was  next  laid  over  the 
base  and  strained  under  a  tension  of  10  lb.,  the  tem- 
perature remaining  as  before  at  57°  P.  Marks  were 
cut  (m  the  band  exactly  corresponding  with  the 
marks  of  the  base.  The  150  feet  iiuuk  on  the  band 
was  then  made  coincident  with  I  he  zero  mark  of  the 
base,  the  same  tension  applied  as  before,  and  the 
temperature  noted  to  be  constant  at  57°  P.  The 
second  half  of  this  band  was  then  maiked  in  the 
same  manner  as  the  lirst.  The  band  Mas  thus 
marked  with  a  total  length,  at  the  tension  and  tem- 
perature mentioned,  exactly  twice  that  of  the  ba.se. 

O/terafionK  nt  Neir  Lair  Courts-  Base. — The  upper 
faces  of  the  brass  blocks  for  carrying  the  marks  were 
covereil  a  few  days  previously  with  thin  while 
gummeil  paper,  to  enable  temporaiy  marks  to  be 
made  with  a  hard  pen'iil  during  the  process  of  the 
measurement. 


stratni  igTubc 
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The  Chesterman   band   was  first  applied  with  the 

same  tension  that  was  used  at  Preloria,  viz  :  — 15  lb., 

and   marks   were  made  at  0  0,  100  ft,   150  ft  ,   the 

temperature  being  59°  P.     The  band  was  then  lifted, 

and  the  zero  nuirk  on  it  applied 

to   the    150  ft.   temporary   mark, 

while   the    150  ft.    mark  on   i  he 

band  under  the  same  tension  and 

tension   and   temperature  as  be- 

°)  (^  fore,  was  reproduced  on  the  paper 

J  on  the  block  at  the  300  ft.  end  of 

the  base.     The  tempoi-ary  maiks 

thus  obtained  were  then  adjusted 

"1^         ^-  for  the  ditt'erence  in  tei[i|ierature 

^  J\f]  — 57°  P.,  under  which   the    band 

"^  ^^  was  read  at  Fretoiia,  and  59    P., 

uiuler  which   it  was  used  at  the 

New  Law  Courts. 

T'lie  Keufi'el  <.*1:  Esser  band  was 
next  applied,  the  marks  tlieieon 
having  been  made  as  descrilred, 
to  coincide  with  the  marks  of  the 
Pretoria  base.  The  zero  mark 
having  been  carefully  and  accu- 
rately adjusted  to  the  zero  mark 
made  with  the  Chesteriuan  band 
on  the  zero  block  of  the  base,  and 
the  10  lb.  tension  having  been 
applied  to  the  band  laid  from  end 
to  end  of  the  base,  the  position 
of  the  various  marks  on  the 
blocks  at  100  ft.,  150  ft.,  and 
300  ft.,  with  reference  to  the 
coriesponding  marks  on  the  band 
as  made  at  the  Pretoria  base, 
were  renoted  ;  and,  finally,  the 
adjustments  for  difference  in 
length  as  found  by  Col.  Morris, 
and  of  temperature,  viz  : — 57°  F. 
and  59°  F — ,  were  applied.  The 
result  was  a  definition  of  the 
marks  so  close  to  those  arrived 
at  l)y  the  Chesternnin  band  that 
the  difl'erence  was  not  capable  of 
appreciation. 

15y  means  of  a  straight  edge 
and  a  sharp  knife,  the  lines  on 
the  paper  marking  tlie  various 
base  lengths  was  transferred  to 
the  metal  blocks  by  cutting 
through  the  paper  well  into  the 
metal.  The  mark  for  the  stand- 
ard length  of  100  English  feet 
was  established  by  measuring 
sL- H -joo  c*  iCKtrf  39'6  in.  back  from  the  100  Cape 
'T^  T  feet — nuirk    with    a   5   ft     steel 

I    ^frainfr  i  R,n^      straight  edge  graduated  to  inches 

r  and  hundredtlis  of  an  inch. 

This  standard  is  as  nearly  as  possible  an  ideal  one. 
The  two  terniinal  points  are  set  in  concrete  floors, 
surrounded  by  stone  walls  founded  on  solid  lock. 
The  intermediate  marks  are  also  in  a  concrete  Hoor, 
surrounded  by  walls,  and  broken  by  two  arches,  so  it, 
is  practically  impossible  for  any  movement  or  crack- 
ing of  the  floor  in  any  part  to  be  transmitted.  The 
concrete  and  walls  have  had  about  three  years  to 
settle  before  the  marks  were  laid  ilown.  Being  in- 
.side  a  building  surrounded  by  flagged  pavements 
there  cannot  well  be  any  settlement  or  movement 
caused  by  soakage  of  water  or  greats  clianges  of  tera-'' 
perature.  .  •   r.    ••n) 

The  temperature  in  the  corridor  is  very  eveni    The' 
windows  are  all  in  the  .south  wall,  so  that  there  are' 
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no  patches  of  suiisliine  and  sliaile  at  any  time.  Out- 
side business  lionr.s  the  corridor  i.s  quite  free  from 
visitors. 

A  speeitication  lias  been  drawn  up  for  a  special 
apparatus  for  accurately  laying  down  such  a  line, 
and  it  is  proposed  to  finally  check  this  standard  by 
its  means.  As  this  apparatus  has  been  sent  to  the 
National  Physical  Laboratory  for  report,  no  details 
are  yet  available  for  publication."  —Land  Siirivi/nrs' 
Joiirna/  (Tvan»YiiH,\],  AuKust,  1913,  p.  191.     (A.  R.) 


MISCELLANEOUS. 

Mktering  .VXD  Recording  the  Flow  of  Fluids 
— New  Meter,s  and  Recorders  of  the  Flow  of 
Liquids  through  Venturi  Tubes,  Orifices,  ok 

CO.NDUITS,    B.\SED    ON    THE    INTEGR.VTION    OF    THE 

Velocity  He.vd.  — "Tlie  How  of  water  and  other 
liquids  as  well  as  gases  follows  the  law  of  gravity. 
For  steady  How  this  may  be  represented  by  the 
e.xpression  :  '  Velocity  is  proportional  to  the  S(juare 
root  of  the  head-producing  velocity,'  or,  algebraically, 

V=V  ^^ 
in  whicli 

K=the  velocity,  in  any  convenient  unit, 

i/=the  head  producing  such  velocity, 
and 

C'=a  constant  depending  on  the  units  of  measure- 
ment and  the  character  of  space  through 
M'liieh  the  lluid  Mows. 

F  may  be  e.vpres-ed  in  feet  per  second,  miles  per 
hour,  etc.,  and  //,  the  eti'ective  head,  may  be 
e.xpressed  in  feet  or  in  pounds  per  square  inch,  etc. 

The  space  may  be  a  pipe  of  any  length,  a  sub- 
merged oriliee,  an  open  inclined  channel,  a  Venturi 
tube,  or  a  nozzle.  It  is  seen  that  tliis  is  the  form  of 
the  simplest  e(Hiation  of  a  parabola  ij-  =  cx. 

For  (iractical  purposes,  the  ideal  form  of  meter 
would  he  a  device,  connected  by  small  tubes  with 
adjacent  parts  of  a  pipe  through  which  lluid  is  Mow- 
ing, which  would  measure  autoinatically  tlie  si|uare 
root  of  the  bead  or  pressure  producing  the  velocity. 
Such  a  device  woulcl  ort'er  no  resistance  or  obstruction 
to  the  Mow  through  the  piiie.  It  has  been  impossible 
heretofore  to  achieve  this  ideal,  because  the  forces 
due  to  velocity  head  are  so  minute  as  to  be  diHicult, 
if  not  impossible,  to  measure  or  integrate  when  the 
velocity  is  low. 

Theoretically,  the  Venturi  tube  is  a  contraction  in 
the  pipe,  formed  so  as  to  cause  small  frielional 
resistance  to  Mow  ;  ami  it  is  remarkable  how  slight 
this  contraction  may  be  in  order  to  pro<luce  the  same 
diH'erence  in  velocity  heail  as  that  caused  by  Pilot 
tubes  without  contraction  in  the  pipe.  In  fact,  the 
diameter  of  the  contracted  portion  need  not  (litter 
from  that  of  the  full  sei'tion  by  more  than  17'"%  in 
order  to  produce  the  full  ettect  of  two  Pitot  tubes, 
one  pointing  up  and  one  jiointing  down  stream,  with 
their  openings  in  the  centre  of  the  pipe,  or  at  the 
points  of  maximum  velocity. 

In  practice,  however,  the  Venturi  tube  is  composed 
of  a  short  pipe  contiimously  connected  with  the  main 
pipe  by  a  conical  section  pointing  down  stream,  the 
convergence  of  these  two  sections  being  dependent  on 
experimental  determinations,  the  object  being  to 
obtain  the  highest  Mow  with  the  least  frictional  or 
unrecoverable  loss  of  head  through  the  entire 
Venturi  tube.  These  angles  of  convergence  and 
divergence  have  been  determined  by  Venturi  and,  in 
moremoilefn  times,  liy  \Veisbach,Eytehvein,  Francis, 
Smith,  Herschel,  and  possibly  others,  but  at  any 
rate  it  is  pretty  well  settled  that  they  should  he 


somewhere  between  fairly  wide  limits,  bej'ond  which 
the  results  are  certainly  not  as  good. 

However,  they  may  be  relatively  the  same  for  all 
Venturi  tubes,  whether  the  contraction  is  nearly  as 
large  as  the  pipe  or  very  much  smaller,  the  dilierence 
being  that  in  the  former  case  the  entire  Ventuii  tube 
would  be  short  and  the  latter  long. 

Of  course,  the  purpose  of  a  Venturi  tube,  the  con- 
tracted section  of  which  is  small  as  coni[iared  to  the 
full  bore  of  tlie  pipe,  i.s  to  exaggerate  the  velocity 
head  indications  so  that  they  can  be  observed  anil 
measured,  es|iecially  for  low  How. 

To  illustrate,  consider  the  simple  formula  of  a 
stanilard  Venturi  tube,  having  a  coerticient  of 
velocity  =  0  977: 


(DldY^\j 

in  which  the  only  two  variables  are  Fand  H 
J'=the  velocity  through  the  full  section,  in  feet  per 

second  ; 
i?  =  the  ditt'erence  in  piezometric  heads  between  the 
up-strean> section  and  the  contracted  section, 
in  feet  : 
X)  =  the  diameter  (or  railius)  of  the  full  section  : 
f/  =  the  ilianieter  (or  radius)  of  the  contracted  section. 
This  formula  may  be  written  : 

Ar=Odl63[(j!3/rf)^-l] 
Now,  assume  a  velocity  in  the  main  as  low  as  0"25- 
ft  per  second.     Then  the  formula  may  be  written 

and  assume  001  ft.  to  be  as  low  as  it  is  possible  to 
imlicate  H ;  then 

/>/,('=  VlO^'  =  lS6, 
which  means  that  when  the  velocity  through  the  main 
is  as  low  as  0'25  ft.  per  second,  if  it  is  desired  to  get  an 
indication  of  the  velocity  head  as  great  as  001  ft., 
the  contracted  section  of  the  Venturi  tube  must  be 
less  than  i54%  as  large  in  diameter  as  the  main. 

However,  with  a  tube  having  ratios  of  diameters 
equal  to  3  to  1,  /f=008l.5  ft.  for  F=0-25  ft.  per 
second.  Even  this  result  cannot  be  obtained  with 
the  best  apparatus  formerly  in  use,  unless  one  of  the 
essential  features  of  the  Venturi  meter  is  seriously 
sacrificed,  namely,  the  measurement  of  high  veloci- 
ties. 

The  best  types  of  Venturi  meter  registers  have 
formerly  depended  for  their  registration  on  some  form 
of  cam  having  a  parabolic  curve,  fashioned  around  a 
drum  or  revolving  about  a  centre.  Near  zero,  or  the 
origin,  the  curve  changes  in  direction  rapidly,  and  at 
zero  crosses  one  of  the  axis  of  reference  at  right 
angles  and  becomes  parallel  to  the  other. 

It  is  probably  this  feature,  more  than  any  other, 
v,'hieh  has  limited  the  minimum  velocity  measurable 
by  a  Venturi  meter  :  and  though  the  measurement 
of  low  velocities  is  attainable  by  a  high  ratio  of  tube 
diameters,  there  is  thus  encountered  the  other  diffi- 
culty of  excessive  frictional  lo.ss  through  the  Venturi 
tube  for  comparatively  higli  velocities. 

If  it  is  even  intended  to  measure  velocities  as  high 
as  10  ft.  per  second,  which  is  occasionally  desirable, 
the  frictional  head  through  a  Venturi  tube  having  a 
ratio  of  3  to  1  in  diameters,  or  9  to  1  in  areas,  would 
be  17  ft.,  obtainable  from  the  formula  i//  =  000'21  V'-.^, 
in  which  Hf  —  i\\e  frictional  head  in  feet  and  V.,  =  \\\Q 
velocity  through  throat,  in  feet  per  second. 

Besides  that,  in  any  form  of  register  depending  on 
mercury  as  the  medium  of  indicating  the  velocity 
head,  in  order  to  cover  ranges  of  velocity  of  froiik 
10  ft.  per  second  down  to  zero,  the  apparatus  would 
have  to  l>e  more  than  11  ft.  high.  In  a  tube  having 
a  ratio  of  2  to  1  in  diameters,  or  4  to  1  in  areas,  with 
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a  velocity  of  10  ft.  per  second  through  the  main,  the 
frictional  head  would  be  only  336  ft.  This  is  .still  a 
material  loss,  but  a  velocity  of  10  ft.  per  .second  is 
usually  liigh. 

It  must  be  remembered  that,  as  far  as  metering  a 
■fluid  is  concerned,  any  form  of  orifice  or  contraction 
in  a  pipe  would  be  just  as  good  as  a  Venturi  tube.  It 
is  also  highly  probable  that  the  coefficient  of  flow 
would  remain  as  nearly  constant  through  just  as 
wide  a  range  of  velocities  ;  but  the  great  advantage 
■  of  a  Venturi  tube  is  in  its  small  frictional  resistance 
to  liowing  fluid  and  in  this  respect  it  is  the  best 
shape  yet  devised. 

The  writer  will  now  describe  a  form  of  meter 
register  part-itularly  adaptable  to  the  registration  of 
Ho'nvs  through  any  form  of  oriliee,  such  as  by  the  use 
of  Pilot  tubes  and  ^'enturi  tubes  of  small  ratios  and 
conseiiuently  minimum  frictional  heads.  The  funda- 
mental principles  were  discovered  by  the  writer  in 
1904  and  were  finally  developed  into  the  best 
pracucal  working  form' in  1909.  The  basic  idea  is  a 
float,  shaped  so  that,  when  acted  on  by  the  head  due 
to  the  velocity  of  flowing  liquid,  its  movement  will 
be  proportional  to  that  velocity. 

Tiie  device  is  novel  in  form,  and  covers  a  principle 
in  hydraulics,  which,  although  rational  and  perfectly 
obvious  on  analy.sis,  the  writer  believes  has  not  here- 
tofore been  recognised.  This  may  be  .stated  as 
ifoUows  : 

If  a  hollow  body  of  any  shape,  with  open  bottom 
.(Fig.  !■),  Hoats  freely  in  'a  liquid   having  the  same 


Fig.  1. — Meter  Registering  the  Flow  of  Liquids 
through  Venturi  Tubes. 

^specific  gravity  and  touches  another  liquid  of  greater 

■specific  gravity,  and  if  the  relative  pressures  without 
and  within  this  hollow  body  are  changed  so  as  to 
make  the  internal  pressure  less  than  the  e.xternal 
pressure,  theti  'the  body  will  sink  into  the  heavy 
liquid,    anil    the   amount    of    displacement   will    be 

■exactly  eiiual  to  the  quantity  of  the  heavier  liquid 
which  will  pass  up  into  the  interior  of  the  body  and 

■above  the  level  of  the  heavier  liquid  outside  of  the 

■body.  . 


Let  the  hollow  body,  or  float,  be  represented  by 
n  n  a  a.  Fig.  I.;  assume  it  to  be  a  figure  of  revolu- 
tion, and  call  the  total  volume  of  the  heavy  liquid, 
a  a  in  m,  within  the  float  M. 

The  principle  may  lie  understood  by  a  considera- 
tion of  the  laws  of  equilibrium— the  algebraic  sum 
of  the  \ertical  forces,  must  be  equal  to  zero  ;  the  sum 
of  the  horizontal  forces,  and  the  sum  of  the  move- 
ments must  all  be  equal  to  zero. 

We  need  consider  only  the  first  condition  as  att'ect- 
ing  the  problem.  At  the  plane  b  c  c  h  the  heavier 
liquid  is  subject  to  the  same  unit  pressure  within 
and  without  the  hollow  body,  but  the  resultant  of 
e.xternal  forces  acting  downward  on  the  hollow  liody 
is  measured  by  the  weight  of  the  heavier  liquid, 
in  m  f.  c,  and  the  total  upward  force  acting  on  the 
body  is  the  displacement  of  the  annular  portion  of 
the  floating  body,  b  r  n  b  c  a. 

For  equilibrium,  the  algebraic  sum  of  these  two 
forces  must  be  equal  to  zero,  and,  as  one  is  positive 
anil  the  other  negative,  they  must  be  equal  in 
amount ;  but,  if  that  is  the  case,  tlie  entire  quantity 
of  lii|uid  eiinivalent  to  the  displacement  of  the  hollow 
body,  and  more,  must  be  found  in  the  interior  of  the 
hollow  body,  and  hence  the  outer  level  of  the  surface 
of  the  heavy  liquid  does  not  change  with  variations 
of  pressure  outside  and  Inside  the  float,  as  will  be 
very  easily  understood.* 

If  there  is  a  ditlerence  of  pressure,  H,  then  the 
float  will  sink  into  the  heavier  liquid  an  amount 
represented  l)y  the  annular  volume,  a  c  /<,  which  will 
be  called  I' :  and  the  net  volume  of  liquid,  /;;  m  c  c, 
will  also  be  equal  to  V,  and  A.^  will  be  proportional 
to  H.  As  before  stated,  the  level  h  b  will  always  be 
the  same,  no  nuitter  what  the  values  of  M,  h.,,  and  V 
may  be.  Let 
.x-=:the  vertical  movement  of  the  float  from  a  given 

datum  ; 
H=  the  Venturi  head  ; 
/i,  =  the  corresponding  mercury  head  ; 
i-  =  tlie  velocity  through  the  Venturi  tube  ; 
2/  =  the  ordinate  or   variable  radius  of    the    inner 

portion  of  the  float  ; 
/i  =  the  corresponding  abscissae,  measured  from  the 

bottom  of  the  float ; 
r  =  the  constant   radius    of    the    outer    cylindrical 

portion  of  the  float ; 
71/=  the  total  volume,  a  a  m  m,  of  the  heavy  liquid 

within  the  float : 
Fo  =  the  volume  of  heavy  liquid  above  ec  ;  and 
r''i  =  the  volume  of  the  float  below  be  cb. 

Assume  the  radius  of  the  pipe,  P,  to  lie  small  and 
negligible.  Take,  by  hypothesis,  yo'-  x.  also  for 
unity  the  coeflicient,  x-  =  k^,  for  v  oc  J}{a  ^^2- 

Therefore,  the  cross-section  of  the  float  must  con- 
form to  the  following  equation  :* 


.'/'  =  .- 


(1) 


'■^Jh  +  i. 

This  is  an  ecjuation  of  the  fifth  degree,  as  between 
the  two  variables,  /(  and  y.  No  attempt  has  been 
made  to  discuss  this  equation  exhaustively  or  plot 
all  the  loci,  for,  though  this  would  be  interesting 
from  a  purely  mathematical  standpoint,  it  is  evident 
that  only  one  locus  will  satisfy  the  physical  conditions 
wherein  both  /(  and  >/  have  positive,  real  values. 

*If  the  float  were  not  free  to  move  vertically,  that  is,  if  it  were 
restricted-in  any  way,  as  witli  a  variable  lever  arm,  counterweif^ht 
or  spring— then  the  'movements  of  the  liquids  would  not  follow 
the  law  stated,  hut,  as  the  difference  of  pres^sure  became  {greater 
the  surface  level  of  the  heav;,'  liquid  would  fall  below'  a  fixwl  level 
on  thB  outside  and  rise  above  a  fixed  level  on  the  inside. 

tThe  proof  of  this  equation  which  is  given  in  the  paper  is  here 
omitted. 
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For  /(_o,  y  =  r,  and  for  /i=  °=,y  =  o,  thus  it  is  seen 
that  there  are  no  values  of  h  between  o  and  °o  which 
give  infinite  or  imaginary  values  of  ;/.  As  a  conse- 
quence, the  integratin;;,'  apparatus  operated  by  the 
sheave,  S,  is  theoretically  accurate  from  zero  up  to 
any  practical  limit  that  may  be  desired. 

The  shape  of  the  float  is  such  that  its  vertical 
movement  is  proportional  to  the  square  root  of  A.,  or 
II  (the  mercury  and  water  Venturi  heads,  respec- 
tively); and  as  the  velocity  through  the  Venturi  tube 
is  also  proportional  to  the  square  root  of  //,  the 
vertical  movement  is  directly  luoportional  to  the 
velocity  or  quantity  of  water  passing  through  tlie 
Venturi  tube. 

The  same  principle  will  hold  true  if  the  Venturi 
tube  is  replaced  by  any  form  of  orilice,  orit  the  pipes 
A  and  B  be  connected  with  Pitot  tubes  in  a  main  ; 
for,  in  any  of  these  cases,  the  H  values  represent 
velocity  heads,  the  same  as  they  do  for  Venturi 
tubes,  anil  the  velocity  heads  are  always  proportional 
to  the  square  of  the  velocity  producing  the  head. 

It  is  perfectly  practical  to  have  .<■  less  or  greater 
than  /(.,,  for,  if  we  assume  cx''=h„,  equation  (1)  be- 
comes : 

(2) 


.'/-  = 


I 


2jcJh  +  cH 
which  is  the  more  general  form,  in  which  we  can  give 
to  c  any  value,  consistent  with  practical  limitations. 
For  general  use,  liowever,  equation  (1)  is  satisfactory, 
particularly  as  there  is  no  value  of  c  which  increases 
or  diminishes  the  accuracy  of  the  apparatus. 

In  these  calculations,  the  radius  of  the  pipe,  P, 
within  the  float,  is  assumed  to  be  so  small  that  it 
does  not  att'ect  the  results.  Even  if  no  correction  is 
made  for  this  volume,  the  error  at  low  velocities 
would  be  negligible,  and  at  maximum  velocities,  it 
would  be  less  than  half  of  1%,  provided  the  pipe  is 
made  as  small  as  possible.  Its  eflect  is  to  raise 
slightly  the  level  of  the  heavy  liquid,  both  inside  and 
outside  the  float,  by  the  same  amount  and  aggregat- 
ing the  volume  of  displacement  of  the  pipe  F  ;  and, 
where  it  is  desired  to  make  this  inside  pipe  P  of  an 
appreciably  large  outside  diameter,  allowance  must 
be  made  for  its  disturbing  influence. 

The  final  rationally  derived  formulas  for  that  pur- 
pose are  as  follows  : 
.r-  =  ^., 

/i  =  x  +  x-  +  -  '■ 


y-  +  Ii--r\  -»■- 
{f'~f/-){y^  +  Pr-f\ 


.,.■2) 


•2y-{if  +  P:--  r\  -  r.^)  -  2»-,()-'^  -  j/-=) 
in  which  the  only  variables  are  x  and  y. 

/(.,  =  the  mercury  rise  as  before  : 

.T  =  the  vertical  nioveiuent  of  the  float ; 
and 

y  =  t\\e  variable  radius  of  the  interior. 
The  constants  are  : 

/i  =  radius  of  cylinder  containing  float ; 
r  =  radius  of  outer  surface  of  float ; 
and 

»-,  =  radius  of  pipe  P. 

To  use  these  formulas  practically,  it  is  necessary 
to  tabulate  x  and  //,  /(.,  aini  finally  h  ;  A  representing 
the  abscissae,  as  before,  and  »/  the  ordiuates.  The 
necessity  of  this  complication  can  be  avoided  by 
enlarging  the  outer  cylinder  at  the  location  of  the 
surface  of  the  mercury. 

Although  the  writer  has  devised  many  other  forms 
and  modifications,  the  form  of  float  illustrated  in 
Fig.  I.,  and  covered  by  equations  (1)  and  (2),  is 
believed  to  be  by  far  the  most  practical,  because  it 
provides  for  maxiniuu)   increments  of  volume  and 


consequent  accuracy  at  minimum  velocities  ;  and, 
with  a  float  of  a  given  radius,  the  minimum  clear- 
ances are  po.'ssible  with  the  smallest  cylindrical 
casing;  also  there  are  several  other  practical  advant- 
ages of  importance. 

One  of  the  first  difliculties  to  overcome  was  to 
prevent  air  from  accumulating  at  the  upper  interior 
of  the  float  in  Fig.  I.  Such  an  accumulation,  of 
course,  would  lighten  the  float  and  therefore  vitiate 
the  results.  Two  oheck-valves  opening  upward  are 
placed  in  the  cap  of  the  float.  These  are  opened 
automatically  when  the  velocity  head  reaches  the 
maximum,  and  they  can  be  opened  at  will,  by  a  hand 
device,  from  the  outside  of  tlie  bottom  of  the  pressure 
cluimber,  without  otherwise  dismantling  the  meter. 
This  same  device  also  automatically  prevents  the 
loss  of  mercury  when  the  flow  re;ielies  an  amount 
beyond  the  maximum  capacity  of  the  meter  register, 
as  it  equalises  the  pressure  within  and  without  the 
float. 

An  additional  device  for  this  purpose  has  been 
designed  to  prevent  loss  of  mercury  due  to  a  sudden 
break  of  either  of  the  pipes  leading  from  the  meter 
register  to  the  Venturi  tube,  but  f.iese  are  safety 
devices  of  not  unusual  novelty,  and,  therefore,  a 
detailed  description  of  them  is  unnecessary. 

Fig.  II.  shows  an  application  of  this  meter  register 


Fio.  II. — Tap  of  Meter  Register  with  Glass  Dome 
Removed. 

The  float  is  made  of  hard  rubber  to  conform  to  a 
metal  template  :  but,  to  make  sure  that  it  is  correct 
and  will  perform  according  to  the  theory  on  which  it 
is  designed,  each  float  is  tested  in  a  regular  working 
machine  by  applying,  under  pressure,  piezometric 
heads  corresponding  to  the  velocity  heads  of  the 
Veuturi  tube  or  Pitot  tube  with  which  it  is  to  be 
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used,  and  noting  from  a  standard  rate-of-flow  dial       rather 


the  corresponding  velocities,  wliich  are  compared 
with  tlie  theore'ical  velocities. 

For  heads,  H,  greater  than  i  ft.  the  coefficient  of 
velocity  through  a  standard  Ventnri  tube  is  so  nearly 
constant  as  to  secure  results  within  2%  of  the  actual. 
However,  with  the  apparatus  above  described, 
Venturi  heads,  If,  of  less  than  O'OI  ft.  are  readily 
integrated.  The  velocity  coeHieient  through  the 
Venturi  tube,  however,  is  materially  different, 
amounting  to  as  mnch  as  7%  at  low  velocities,  and 
the  instrument  is  modified  accordingly  .so  as  to 
produce  accurate  results  down  to  less  than  O'Ol  ft. 

The  data  for  this  iTiodifieation,  as  well  as  the 
method  of  making  tlje  correction,  are  intended  to  be 
the  subject  of  a  later  paper. 

Leading  up  tJ  the  linal  development  of  the 
apparatus  illustrated  in  Fig.  I.,  it  will  be  interesting 
to  consider  two  of  the  earlier  forms.    Fig.  III.  shows 


Flc.   III. — Original  Simple  Apparatus. 

an  extremely  simple  apparatus,  which,  at  Krst  sight, 
would  appear  to  be  superior  to  the  device  shown  in 
Fig.  I.  /*  is  a  piston,  F  is  a  shaped  float,  ,S'  is  a 
sheave,  and  IV  is  a  displacement  device,  all  within  a 
easing.  The  upper  portion  of  this  casing  is  con- 
nected with  a  pipe  from  the  full  section  of  the 
Venturi  tube,  and  the  portion  below  the  piston  P  is 
connected  with  a  pipe,  leading  to  the  throat  of  the 
Ventnri  tube.  The  ilitl'erential  pressure  or  Venturi 
head,  H,  acts  on  the  piston  and  forces  the  fliiat,  F, 
down  into  the  mercury. 

As  before,  the  problem  is  to  shape  the  float  so  that 
its  vertical  movement  from  a  fixed  line  of  reference 
will  be  proportional  to  the  square  root  of  H.  The 
displacement  device,  IV,  is  such  that  when  there  is 
no  How  in  the  Venturi  tube  and  the  apparatus  is  in 
eqnilibrinm,  lh(>  boUum  of  the  Hoat,  a,  will  be 
tangent  to  the  upper  surface  uf  the  mercurj-.  The 
level  of  the  mercury,  m  m,  will  change,  of  conise,  as 
the  float  descends.  The  equation  of  the  Hoat,  though 


lore  difficult  to  deduce,  is  as  follows  : 
Jh  +  c 


e, ./",  and  g  being  constants  depending  on  the  size  of 
the  piston,  P,  the  assumed  movement  of  the  float,  F, 
with  the  given  Ventnri  head,  H,  and  the  relative 
weights  of  mercury  and  water. 

The  only  radical  difference  in  form  between  this 
formula  and  the  one  corresponding  to  Fig.  I.  is  in 
the  constant  c  before  the  fraction.  The  cune,  how- 
ever, is  still  one  of  the  lifth  degree. 

The  objection  to  this  apparatus  is  the  friction  of 
the  piston  P.  This  was  recognised  immediately,  and, 
to  overcome  it,  a  diaphragm  of  an  accordian  or  some 
very  flexible  type  was  s\ibstituted  for  the  piston  ; 
this,  however,  introduced  difficulties  caused  by  the 
elasticity  of  the  diaphragm  and  the  necessity  of 
modifying  the  shape  of  the  float  to  provide  for  these 
variations,  as  the  diaphragm  could  never  be  depended 
on  to  remain  in  a  permanent  position. 

Another  form  is  shown  in  Fig.   IV.     This  is  an 


Fio.  IV. —Another  Form  of  Simple  Apparatus. 

entirely  different  principle,  but  the  treatment  of  the 
problem  is  analogous  to  that  of  Fig.  I. 

C  represents  a  ca.sing  within  which  is  contained  a 
lixed  displacing  device  F  and  a  movable  cylindrical 
vessel  P  containing,  say,  mercury  buoyed  up  by  the 
displacing  volume  W.  The  pipe  leading  from  the 
full  section  of  the  Ventnri  tube  connects  as  shown 
above  the  vessel,  and  the  pipe  leading  from  the 
throat  of  the  Venturi  tube  connects  within  the  dis- 
placing device  F. 

The  differential  pressure,  or  Venturi  head,  H, 
fm'ces  mercury  from  the  outside  of  the  displacing 
device  F  to  the  in^ide  :  but  for  equilibrium,  the 
depth  of  the  mercury  in  the  vessel  P  must  always  be 
the  same  ;  that  is,  fl  must  always  be  constant. 

With  these  <lata  it  is  found  that  the'  equation 
representing  the  inner  curve  of  the  displacing  device 
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is  exactly  the  same  as  that  of  the  lloat  in  Fij;.  I., 
namely,  e(iuation  (1)  given  before. 

This  ileviee,  in  some  respects,  is  superior  to  any  of 
the  others  considered,  and,  in  fact,  it  was  the  one  of 
which  a  complete  working  model  was  tirst  made  and 
tested,  and  the  results  were  good.  The  only  objec- 
tion is  the  large  quantity  of  mercury  required  for  the 
displacing  ilevice,  W. 

It  is  obvious  that  the  vertical  movement  of  the 
cylindrical  ^'essel,  P,  may  be  guided  by  rollers,  as 
shown,  or  in  some  other  practical  manner.  The 
cross-section  of  the  rod,  /,  need  not  be  sutticiently 
large  to  make  its  variable  displacement  att'ect  the 
results  appreciably. 

However,  the  form  in  Fig.  I.  is  that  which  has 
been  ado]ited  as  the  most  practical  :  and  of  all  the 
twelve  other  devices,  each  of  which  has  been 
developed  by  the  writer  to  a  working  design,  that 
.shown  in  Fig.  IV.,  next  to  that  in  Fig.  I.,  is  the 
most  meritorious. 

In  all  cases  the  registering  mechanism  outside  of 
the  civsing  may  be  ex.'ictly  the  same  as  shown.  It 
comprises  a  rate-of-llow  dial,  a  chart  device  to  rec'ord 
the  rate  of  How,  and  a  total-How  dial.  The  lirst 
requires  only  a  graduated  dial  an<l  a  hand  actuated 
by  the  shaft  of   the  sheave.  S.     The  second  re(|iiires 


Fig.  v.— Stationary  Meter  with  Pitot  Tube. 

a  pen  reciprocating  along  the  surface  of  a  revolving 
figure  having  straight-line  elements,  such  as  a 
cylinder.  The  third  requires  a  dial  having  hands 
which  always  revolve  at  a  speed  proportional  to  the 
angular  po.sition  of  the  sheave,  S. 

This  is  readily  accomplished  by  hanging  from  the 
sheave,  S,  the  dial  which  is  connected  with  ami 
operated  by  a  traction  wheel,  the  latter  Ijeing  rotated 
by  a  constantly  revolving  disc.  When  the  sheave, 
>S,  sets  at  zero,  the  traction  wheel  stands  at  the 
centre  of  the  disc,  and,  therefore,  has  no  rotating 
motion.  As  the  How  increases  from  zero  and  the 
sheave,  S,  revolves,  the  traction  wheel   moves  away 


from  the  centre  of  the  disc  and  therefore  revolves  at 
a  speed  proportional  to  its  resistance  from  the  centre 
of  the  disc  and  to  the  rate  of  How  through  the 
Venturi  tube. 


Fig.  VI.— Stationary  Meter  with  Venturi  Tube. 

There  are  other  equally  simple  means  of  actuating 
the  total-How  dial,  but  tlicy  are  all  on  the  same 
principle,  and  have  been  in  use  for  several  decades. 
The  revolving  Hat  disc  is  |irobably  the  oldest,  but  the 
revolving  cone  rivals  it  in  antiquity,  The  Nicholson 
ship's  log  is  a  rather  recent  application  of  the  latter 
device.  It  will  be  seen  from  Fig.  II.  that  the  chart- 
recording  cylinder  and  the  disc  are  operated  by  the 
same  clockwork. 

Where  it  is  intended  to  meter  a  liquid  of  a  specific 
gravity  difl'erent  from  that  f(U'  which  thi«  meter  is 
adjusted,   as,    for   instance,   if   the    meter   has    been 


Fig.  VII.  —  Portable  Pitot  Recorder-for  Measuring 
and  Recording  Flow  or  Leakage  of  Water 
Mains,  Flumes,  Penstocks,  etc. 
adjusted  for  measuring  water  at  50°  ¥.,  and  it  is 
desired  to  measure  water  having  a  temperature  of 
'2110°  F.,  the  results  can  be  corrected  according  to  the 
following  principle  : 

In  a  Huid  passing  thiongh  a  Venturi  tube  ororilice, 
the  weight  is  directly,  and  the  volume  is  inversely, 
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proportional  to  the  square  root  of  the  unit  weight  of 

that  fluid,  for: 

Letting 

ir^the  weight  of  Huiil, 

()  =  the  volume  of  the  fluid, 

^=the  Venturi  head, 
and 

w  =  the  unit  weight  of  fluid  ; 
then  

Jloo  — 
W 

From  these  equations  we  obtain 

and 

The  latter  two  equations  are  the  stated  relations. 

Table  I.— Test  of  a  Meter  Register  Based   on 

Venturi  Heads.     Float  No.  46. 

C  V  F,  DP 

0010         0-19.5         0-194         +0001         +0-52 

0-Ol.S         0-226         0-225         +0001         +045 

0  023         0-300         0-298         ^-0-002         +0  67 

0-036         0-381  0-379         +0  002         +0-53 

0-054         0-470         0-467         +0-003         +0-64 

0-078         0  571  0-562         fOOOg         +1-60 

0-112         0-677         0-675         +0002         +030 

0-154         0-800         0-797         +0-003         +038 

0-208         0  931  0-930         +0-001         +0-11 

0-279         1-079         1-080         -0-001         -009 

0-368  1-240  1-240  0-000  0  00 

0-487  1-4-29  1-4-28  0001  000 

0-638  1-635  1-63)  0  000  0  00 

0-833  1-872  1874         -0  002         -Oil 

1-092         2-150         2-133         +0-007         +033 

1-426         2-460         2-460  0000  000 

1-873         2-820         2  825         -0005         -018 

2-455  3-2,W  3-235         +0015         +047 

3  2.50         3-750         3720         +0030         +0  81 

4-3-20  4321  4-280         +0041  +096 

4-830  4-570  4-540         +0-030         +066 

5-800  5-010  4970         +0040         +081 

7-270         5-638         5-6O0         +0  0.38         +0-68 

Table  I.  contains  data  relating  to  a  typical  test*  of 

meter  registers  constructed  on  the  principle  descrilied 

herein,  in  which 

C=the  Venturi  head  as  measured,  in  feet ; 

K=  the  theoretical  velocity  through  the  full  section 

of  tlie  Venturi  tube,  in  feet  per  second  ; 
Ki  =  the  velocity  as  indicated  by  the  meter  register; 
Z>  =  the  dilFerences  ; 
and 
P  =  the  percentages  of  error. 

This  meter  register  is  in  use  in  several  important 
eases  for  recording  and  integrating  the  flow  measured 
by  Pitot  tubes,  and  lias  also  recently  been  adapted 
in  portable  form  utilising  I'itot  tubes  for  city  main 
leakage  survey  purpo.ses.  This  form  is  shown  in 
Fig.  VII.  Quite  a  number  of  the  instruments  are 
already  in  service.  (A  tyi)ical  test  of  one  of  these 
recorders  is  given  in  the  paper,  but  not  reproduced 
here.)"— J.  W.  liWiOVX.— Metallurgical  and  Chemi- 
cal Engineering,  Jn\y,  1913,  i).  iOS.     (J.  A.  W.) 


Dynamite  in  Aoriculture.— "  In  order  to  bring 
under  cultivation  virgin  soils  which  are  not  easily 
attacked   by  the  plough,   American   farmers  some- 

*  The  paper  contains  in  a  table  the  results  of  a  second  test 
which  are  not  reprocUiccd  here. 


times  use  dynamite.  They  make  blast-holes  13  ft. 
to  23  ft.  apart  and  30  in.  to  40  in.  deep,  at  the 
bottom  of  which  they  place  dynamite  cartridges 
containing  15%  to  20%  of  nitro-glycerine  and  weigh- 
ing 5  oz.  to  8j  oz.  ;  the  holes  are  then  filled  with 
sand  or  clay,  and  well  rammed.  Each  cartridge  is 
provided  with  a  fulminate  cap  and  match,  an 
extremity  of  wliich  protrudes  a  few  inches  above 
the  soil.  The  cartridges  are  fired  eitlier  by  lighting 
the  matches  direct  or  by  electricity.  The  explosion 
raises  the  ground,  and  breaks  it  up  sutticiently  to 
allow  it  to  be  easily  ploughed.  The  cost  of  the 
operation  is  reckoned  at  £2  8s.  to  £4  per  acre.  In 
order  to  form  an  opinion  on  the  utility  of  this 
process,  new  to  Switzerland,  the  Federal  Institution 
of  Agricultural  Chemistry  at  Lausanne  made,  in 
November,  1912,  some  experiments  on  the  property 
of  Colonel  Ribordy  at  Planisse  sur  Saint  Leonard 
(Valais. )  Some  land  intended  for  a  plantation  of 
fruit-trees  was  prepared  by  exploding  at  the  spot  to 
be  occupied  by  each  tree  a  cartridge  of  about  8j  oz. 
of  '  gamsite,'  a  safety  explosive  manufactured  by  the 
Gamsen  (Valais)  works,  and  containing  about  24% 
of  nitroglycerine.  This  operation  prepares  the 
ground  very  well  for  planting  young  trees.  The 
explosion  of  the  charge,  placed  at  a  depth  of  40  in., 
raises  and  breaks  up  a  volume  of  from  35  to  52  cu.  ft. 
of  earth  in  the  form  of  an  inverted  cone,  the  base  of 
which  meisures  on  the  surface  of  the  soil  about 
6  ft.  6  in.  The  grassy  sods  were  projected  to  a  short 
distance.  In  spring  all  that  will  be  required  before 
planting  will  be  to  shovel  out  a  hole  large  enough  to 
accommodate  the  roots  so  that  they  may  develop 
freely  without  encountering  resistance.  The  whole 
o|ieration  co«ts  about  7d.  per  tree,  while  the  holes 
for  planting  made  by  hand  labour  often  cost  more 
and  their  volume  does  not  exceed  17  cu.  ft.  Ex- 
perience has  proved  that  trees  planted  in  soil  pre- 
pared by  dynamite  develop  more  rapidly  and  come 
into  bearing  earlier  than  those  jilanted  in  the  usual 
manner.  It  appears  also  that  dynamite  might  be 
advantageously  u.sed  for  prejiaring  land  for  plants 
possessing  deep  roots,  such  as  the  vine,  especially 
when  the  subsoil  is  hard  and  compact.  With  holes 
at  16i  ft.  apart  and  cartridges  containing  5  oz.  to 
8 J  oz.  of  explosive  (which  seems  sutiicieiit),  the  cost 
of  breaking  np  the  land  does  not  exceed  £8  per  acre, 
while  the  same  work  done  by  hand  to  a  depth  of  2  ft. 
costs  about  four  times  as  much.  Among  other 
experiments,  one  was  made  in  a  moist  soil  on  which 
it  was  intended,  after  ilrainage,  to  grow  lucerne. 
The  resistance  of  the  water  did  not  allow  of  useful 
work  being  done  ;  the  energy  of  the  explosive  was 
spent  in  projecting  the  soil  to  a  great  height,  making 
holes  measuring  about  17  cu.  ft.  This  method  does 
not,  therefore,  seem  advisable  for  soils  possessing  a 
water  level  not  far  from  the  surface.  By  using  the 
.so-called  safety  explosives  (cheddite,  gamsite,  telsite, 
etc.),  prepared  by  various  factories,  the  soil  can  be 
worked  without  incurring  any  serious  danger,  pro- 
vided, of  course,  that  elemeniary  precautions  be 
taken  to  guard  against  accidents." — C.  DtJS.SERRE, 
abs.  in  Journal  of  the  lioi/al  Society  of  Arts,  Vol.  Ixi., 
No.  3166,  July  2'5,  1913,  p.  846  847.     (J.G.) 


Blood-Pressure  Variation.s.— "  In  view  of  the 
fact  that  doctors  practising  at  moderately  high 
altitudes  are  being  told  repeatedly  by  their  patients 
that  they  must  have  the  country  on  account  of  their 
health  and  the  influence  the  altitude  has  on  their 
condition,  a  series  of  readings  was  taken  to  see  if  a 
change  of  from  1,400  ft.  to  1,700  ft.  would  be  of  any 
importance  on  the  blood-pressure.     The  Homestake 
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Mining  Company,  through  whose  courtesy  tliis  work 
was  carried  on,  is  a  goUl  mining  concern  whose  under- 
ground workings  are  naturally  ventilated.  This  is 
accomplished  by  having  shafts  in  different  gulches, 
widely  separated  from  each  other,  the  current  of  air 
in  some  of  them  being  downward,  in  others  upward. 
The  mine  is  quite  free  from  gases  because  the 
character  of  the  rock  does  not  generate  any  per  se. 
A  small  amount  of  carbon  dioxide  is  present,  due  to 
the  decomposition  of  dynamite,  the  burning  of 
candles  and  acetylene  lamps,  and  the  exhalations 
of  the  miners.  At  the  surface  the  humidity  is  very 
slight,  while  in  the  mine  the  air  is  practically 
saturated.  The  elevation  of  Lead,  Soutli  Dakota, 
is  5,250  ft.  above  sea  level.  The  shaft  is  1,700  ft. 
deep,  having  an  altitude  at  its  bottom  of  3,550  ft. 
The  following  table  shows  the  barometric  pressure 
at  the  different  locations  cited  in  this  article  : — 

.\ltitude  Approxiniate  Mean 

Place.  Above  the  Sea.     Barometric  Pressure. 

Feet.  Inches.        Millimeters. 

Sea  Level     ...        ..  0  30-  760 

Lead,  South  Dakota    5,250  24o5  622 

1,700-ft.  level         ...     3,550  2620  663 

There  is  thus  a  difference  of  1'65  in.  barometric 
pressure  between  the  top  and  the  bottom  of  this 
shaft.  The  readings  were  taken  on  the  miners  of 
this  company  as  they  were  preparing  to  go  down 
the  shaft  to  work  and  again  as  soon  as  the  bottom 
was  reached.  Again,  the  readings  were  taken  at 
the  bottom  after  a  day's  work  and  then  at  the  top 
as  soon  as  the  ascent  had  been  made.  To  make  the 
decent  the  men  stood  on  a  cage  or  elevator  and  went 
down  1,700  ft.  in  approximately  two  minutes. 
Coming  up,  the  journey  was  more  rapid,  only  one 
minute  being  necessary.  No  attempt  was  nuide  to 
pick  out  special  men,  for  they  were  taken  just  as 
they  came.  They  were  of  all  ages  and  conditions 
and  represent  eight  nationalities — Americans,  Eng- 
lish, French,  Austrians,  Finns,  Germans,  Italians 
and  Scandinavians.  No  attempt  was  made  to  find 
out  the  history  of  previous  diseases.  These  men 
were  so  healthy  that  they  were  able  to  earry  on 
manual  labour  for  eight  hours  each  day,  and  none 
seemed  to  be  worn  out  after  the  day's  work.  All 
readings  rt'ere  taken  in  the  standing  position,  the 
only  practical  way  under  the  circumstances.  The 
instrument  used  was  a  standard  mercury  sphygmo- 
manometer with  a  5  in.  cuff  placed  above  the  elbow. 
As  stated  above,  the  altitude  at  the  top  is  5,250  ft., 
at  the  bottom  3,550  ft.  The  100  men  were  divided 
a.s  to  ages  as  follows  : — 

20  to  30 51 

31  to  40 31 

41  to  50 13 

51  to  60 6 

The  average  age  is  32  42  years.  The  following 
leadings  were  taken  : — 

Descending.  A.scending. 

xVverage  at  Average  at 

surface     146'45  mm.  bottom      145'27  ram. 

Average  at  Average  at 

bottom     14107  mm.  surface      139  94  mm. 

The  average  pressure,  according  to  decades,  was 
as  follows  : — 

. 20  to  30  years.      51    men. . 

Descending.  Ascending. 

Average  at  Average  at 

surface     145-33  mm.  bottom      144-19  mm. 

Average  at  Average  at 

bottom     139-31  mm.  .surface      138-43  mm. 


31  to  40  years.      31    men. , 

Ascending. 
Average  at 

bottom       141-25  mm. 
Average  at 

surface      137  35  ram. 


Descending. 
Average  at 

surface     14428  mm. 
.\verage  at 

bottom     138-96  mm. 


. -41  to  50  years.      13  men. , 

Ascending. 

Average  at 

bottom 

Average  at 

surface 

men. 


Descending. 
Average  at 

surface     150-30  ram.  bottom      156-61  mm. 

Average  at 

bottom     15077  mm.  surface      159-23  mm. 

, 51   to  60  years. 

Descending.  A.scending. 

Average  at  Average  at 

surface     15760  mm.  bottom      152-      mm. 

Average  at  Average  at 

bottom     146-40  mm.  surface      147'60  mm. 

Maximum  Pressure  bi/  Decades. 

Descending.  Ascending. 

Top.  Bottom.      Bottom.  Top. 
20  to  30  years         ...     198        204  186        194 

31  to  40  years         ...     210        202  190        172 

41  to  50  years*         ..     222        226  208        208 

51  to  60  years         ..      210        184  170        166 

Minimum  P)-essu)'C  by  Decades. 

Descending.  Ascending. 

Top.  Bottom 

105 

116 

226 

1-20 


Bottom. 

116 

110 

■208 
116 


Top. 

116 

102 

208 
110 


-20  to  30  years  ...  112 
31  to  40  years  ...  126 
41  to  50  years*  ...  2'22 
51  to  60  years  ...     136 

'Immediately  after  this  reading  this  man  developed 
marked  signs  of  pulmonary  tuberculosis,  and  is 
now  unable  to  work  on  that  account. 
The   Greatest    Variation. 
Descending.  Ascending. 

Age.         Top.       Bottom.         Age.     Bottom.        'Top. 
35     ...     121     to     142  40     ...     120     to     150 

37     ...     142    to     110  26     ...     208    to     178 


Descending 
Blood-pressure 

increased 
Blood-pressure 

decreased 
Blood-pressure, 

BO  change 


Age.     Bottom. 
40     ...     1-20    to 
26     ...     208    to 
Variations  for  100  Men. 

Ascending. 
Blood-pressure 

increased    . 
Blood-pressure 

decreased  . 
Blood-pressure, 
DO  change . 


61 


13 


24 


65 


11 


10 


43 


44 


Number  of  men  whose  blood- pressure  increased 

both  up  and  down        

Number  of  men  whose  blood-pressure  decreased 

both  up  and  down        

Number  of  men  whose  blood-pressure  remained 

the  same  either  way 

Number    of     men    whose     blood-pressure    was 

variable    ... 

It  is  of  interest  to  compare  our  readings  on  the 
surface  before  descending  with  those  of  Thayer's  for 
normal  cases. 

Thayer's  Cases.  Our  Cases.  Difference. 
20  to  30  years  136  9  145  33  8  43 

30  to  40  years  1408  144-28  348 

40  to  50  years  1422  150-30  8-10 

50  to  60  years  154-8  15760  280 

Conclusions. — The  rapid  change  in  altitude,  either 
up  or  down,  was  responsible  for  a  fall  in  blood- 
pressure  of  approximately  5  mm.  Lower  readings 
were  obtained  from  the  decade  from  30  to  40  than 
from  20  to  30.  It  was  impossible  to  forecast  by  a 
man's  build  or  any  other  factor  what  influence  the 
ride  would  have  on  his  blood-pressure.  It  was 
demonstrated  that  after  a  day's  work  1,700  ft.  below 
the  surface  the  average  blood-pressure  was  about 
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the  same  as  on  the  surface  before  starting  to  work. 
It  was  demonstrated  that  abnormally  high  blood- 
pressure  was  not  a  contia-indication  to  liard  work 
underground.  Admitting  that  the  standing  position 
is  responsible  for  an  increase  of  from  4  to  S  mm., 
these  readings  show  that  there  is  little  ditterence 
between  sea-level  readings  (Thayers)  and  tliose 
taken  a  mile  above  the  .sea.  Afi  factors  influencing 
some  of  these  higher  readings,  theie  must  be  taken 
into  account  the  facts  that  the  readings  were  taken 
in  the  standing  position,  tliat  the  men  were,  for  the 
most  part,  heavy  users  of  tobacco,  tea  and  cofi'ee, 
and  moderate  users  of  alcoholic  beverages.  Only 
one  or  two  men  seemed  to  be  nervous  at  the  time  of 
the  examinations.''— K.  E.  Cl.oUGH,  Archii-cs  of 
Internal  Medicine,  Vol.  ii.,  June,  1913,  p.  590. 
(H.  A.  W.) 
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&  Co.,  Ltd.,  London,  1912.  Pages  211-Fxiv., 
including  Index.     Price  6s.  net. 

"The  list  of  minerals  dealt  witli  in  this  work  may 
be  considered  coniidete  up  to  March,  1912.  The 
authors  follow  Dana's  well-known  classification.  In 
order  that  tlie  data  may  be  correct  in  detail  many 
chapters  have  been  revised  by  specialists  in  their 
liarticular  line.  This  work  cannot  fail  to  be  of  value 
to  prospectors,  who,  as  the  authors  say,  have  often 
walked  over  ores  in  the  pas'.,  and  failed  to  recognise 
those  of  the  rarer  metals.  .\ii  approximate  account 
of  the  uses  to  whicii  such  metals  may  be  placed,  and 
al.so  their  market  value  is  given. 

The  work  gives  evidence  of  great  care  having  been 
taken  in  its  compilation.  The  final  section  dealing 
with  geographical  distributiim  is  particularly  useful  ; 
also  the  particulars  given  for  the  assay  of  the  rarer 
metals." — The  Chemical  World,  Sept.  1913,  p.  297. 
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Dl.SINl'ECTION  .\ND  DlSI.NFKCTANTS  — Uy  M.  Ciiri.S- 
tiau.  Translated  from  the  (iermaii  by  Chas. 
.Salter.  112  pp  ,  IS  illustrations.  London: 
Scott,  Greenwood  &  Son,  1913.     Price  5s.  net. 

"  Dr.  Cliristian  is  Physician-in-Chief  of  the  Royal 
Institute  for  Infectious  Diseases  at  Berlin,  and  he 
treats  of  disinfection  from  the  very  rational  stand- 
l)oint  of  the  prevention  of  infection.  Scientific 
disinfection  is  indeed,  as  he  shows,  only  a  broader 
application  of  the  principles  of  asepticisni.  As  such 
it  is  capable  of  lieing  dealt  with  by  definite  ])rin- 
ciples,  far  removed  from  the  empiricism  whicli  used 
to  render  a  strong  smell  and  a  fancy  name  the  chief 
requisites  for  a  successful  (;)  disinfectant.  The 
author  has  arranged  his  nuitter  very  systematically, 
first  studying  physical  di.sinfection  by  heat,  light, 
electricity,  etc.,  and  then  reviewing  the  various 
chemical  disinfectants  and  combined  methods  of  dis- 
infection. .Vn  advantage  of  the  German  origin  of 
the  book  is  that  it  does  not  take  siiles  with  any  of 
the  much  pushed  products  of  rival  British  manufac- 
turers."— The  Oil  and  Colour  'Trades  Journal,  Aug. 
16,  1913,  p.  571.     (J.   W.) 
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(C.)     375/12.     Albert  Henry  Guy.     An  improvement 

in  bearings  for  shaft  rollers,  or  other  mechanical 

haulages  and  the  like  with  the  necessary  fixings 

thereof.     17.7.12. 

This  application  relates  to  rollers  used  in  incline 

shafts   of   mines   and  on   the  tracks  of  mechanical 

haulages  for  carrying  the  hoisting  or  haulage  rope. 

The  particular  feature  of  the  invention  consists  in 

providing  the  roller  with  resilient  bearings.     This  is 

accomplished  by  the  use  of  springs  which  are  placed 

beneath  the  bottom  half  of  tlie  bearing  bush  at  each 

end  of  the  roller  spindle. 

(C.)     572/12.     Edward  Henry  Johnson  (1),    Arthur 

Edward  Winterton  (2)      Ore  separating  means. 

31.10.12. 

This   application  refers  to  a  revolving   trommel, 

placed   between    mortar    box    ami    ore   feeder  and 

adapted  to  separate  the  finer  portion  already  small 

enough  to  pa.ss  the  battery  screen  used. 
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(C)  596/12.  Louis  David  Mills.  Impio\einents  in 
hyiliaulic  cDnceiitiation  and  the  liUe.  O.U.l-i. 
This  applicatiun  refer*  ti)  improveinents  in  conical 
classifeis  in  which  the  stream  of  pul[i  to  he  separated 
is  introduced  at  the  hottoni  ot  the  inverted  cone  and 
water  supplied  to  clean  the  concentrate  produced. 
A  plniality  ot  annular  partitions  of  successively  in- 
creasini;  diameter  are  provided  with  uinvardly 
directed  slots  throui;li  which  the  .settlini;  material 
falls,  beinj;  at  the  same  time  protected  against  the 
main  stream  ot  ascendinj;  pulp. 

(C.)  643/12.  Sidney  Sherrard  Oshorn.  Improve- 
ments in  pulverizers.  7.12.12. 
This  patent  relates  to  application  for  pulverising 
ore  and  other  material,  in  which  the  reduction  is 
ert'ected  bj'  means  ot  moving'  masses  of  pebbles  and 
the  like. 

(C.)     6/13.     James    Stuart.       Improvements    in    or 
appertaining  to  shaking  tables  or  like  apparatus 
for  recovering  diamonds  from  matter  associated 
therewith.     2.1.13. 
This   application  relates  to   improvements   in   or 
aiipertaining  to  shaking  tables  or  like  apparatus   for 
recovering  diamonds  from   matter  associated  there- 
with. 

(C.)     303/13.     John  Francis  Staley(l),   Cyril  Frank 

Jackson  (2).    Improvements  In  safety  mechanism 

for  the  winding  gear  of  coal   pits  and  the  like. 

26.6_13. 

This    invention    relates     to     a     safety     winding 

mechaidsm  and  consists  of  a   weighted   brake   and 

steam    valve    lever,    which,   in    comliination    with  a 

governor     and     traversing     stop-arms,      trips      the 

mechanism  in  the  event  of  excessive  speed  or  when 

overwinding  occurs. 

(C.)  310/13.  Wni.  Kennell.  Improvements  in  or 
in  connection  with  tube  nulls.  30.6.13. 
This  application  relates  to  improveinents  in  con- 
nection with  tube  nulls  and  refers  particularly  to  the 
grinding  bodies  employed  in  the  tube-mill  to  carry 
on  the  grinding  operations.  The  particular  claims 
refer  to  the  elongated  grinding  bodies  being  hollow 
and  having  holes  in  the  .shell  so  that  the  weight  ot 
the  bodies  relative  to  the  overall  dimensions  is  small, 
and  that  the  bodies  act  as  carriers  or  distriijutors  of 
the  material  to  be  ground.  Other  claims  of  the 
application  refer  to  speoihc  detailed  construction  of 
these  grinding  bodies. 

(C.)  318/13.  Ray  C.  Xew house.  Improvements  in 
roll  crushers.     4.7.13. 

This  application  refers  to  an  improved  roll  crusher 
in  wdiich  the  roll  is  in  a  Hxed  bearing  and  is  provided 
with  renewable  projecting  teeth. 

A  curved  jaw  plate  is  held  in  position  by  stiff 
springs  and  gives  a  tapering  opening  for  receiving 
the  ore  to  be  crushed,  the  lower  end  of  the  jaw  being 
in  close  proximity  to  the  roll. 

A  feed  hopper  is  provided  and  it  is  claimed  that 
masses  of  ore  too  large  to  enter  the  opening  between 
the  roll  and  the  jaw  are  broken  by  the  roll  teeth 
acting  on  the  underside  of  the  mass  and  eventually 
pass  into  the  oi)ening  and  are  there  crushed  to  the 
required  tize. 

(C. )  350/13.  Alexander  Purser.  Improvements  in 
valves.  19.7.13. 
This  application  has  reference  to  improvements  in 
valves  and  cocks  for  allowing  a  certain  mirunuim  of 
fluid  to  pass  through  the  valve  when  it  is  full  open, 
without  back  pressure.  When  the  valve  is  con- 
nected to  a  machine  sucli  as  a  rock  drill,  the  full 
amount  of  air  is  allowed  to  pass  automatically. 


(C.)  379/13.  William  Augustus  Hall.  Process  of 
desulphurizing  ore.  8.8.13. 
This  application  refers  to  a  process  for  desulphur- 
i/.iiii;  ores  consisting  in  subjecting  ore  in  the  presence 
of  steam  to  the  action  of  a  non-oxidising  Hame  at  a 
temperature  higher  than  the  temperature  at  iwhieli 
the  sulphides  are  distilled,  and  between  the  distilla- 
tion aufl  fusing  points  of  the  sul]diides,  and  also 
agitating  the  ore,  thus  obtaining  a  direct  recovery  in 
the  form  of  elemental  sulphur  of  the  fixed  atom  of 
sulphur  in  suljduirio  ores. 

(C.)  380/13.  William  Augustus  Hall.  Improve- 
ments in  the  art  of  desulpliurizing  ores.     8.8.13. 

This  patent  refers  to  an  improvement  in  the  art  of 
desulphurizing  ores  consisting  in  distilling  off  all  or 
substantially  all  the  sulphur  contents  in  elemental 
form  by  the  direct  application  to  the  ore  within  a 
furnace  of  the  Hame  of  a  reducing  gas  containing  a 
high  percentage  of  hydrogen  in  the  presence  of  a 
volume  of  oxygen  admixed  with  the  gas  sufficient  to 
permit  combustion  of  liberated  nascent  hydrogen  or 
sulphuretted  hydrogen  formed  by  reaction  consistent 
with  the  requirement  that  the  tiame  shall  not  acquire 
an  oxidising  cliaracter,  and  withdrawing  the  sulphur 
from  the  furnace  at  a  level  above  that  at  which  the 
oxygen  is  admitted. 

(C.)  381/13.  William  Augustus  Hall.  Improve- 
ments in  furnaces  for  decomposing  pyrites  and 
other  metallic  sulphides,    8.8.13. 

This  application  refers  to  a  shelf  furnace  which 
has  been  modilied  so  as  to  be  able  to  carry  out 
therein  the  decomposition  of  pyrites  or  metallic 
sulphides  according  to  the  requirements  of  Patents 
Nos.  .379  and  380/13  of  William  Augustus  Hall.  The 
jieculiarity  of  this  furnace  consists,  in  my  opinion, 
of  the  means  for  introducing  into  the  furnace  at 
points  just  above  the  shelves  steam  and  reducing  gas 
and  air,  as  well  as  in  the  apparatus  for  controlling 
the  supply  of  the  said  steam  and  of  gas  and  air  to 
the  inlets  adjacent  to  the  various  shelves. 

(C.)     390/13.     Dr.  Graf  Botho  Schwerin.     Improve- 
ments in  the  electro-osmotic  extraction  of  water 
from  animal,  vegetable  or  mineral  substances, 
and  in  apparatus  therefore.     16.8.13. 
This  specification  describes  a  process  for  the  elec- 
tro-osmotic extraction  of  water  from  finely-divided 
mineral  and  other  substances.     It  consists  in  sub- 
jecting the  material  to  be  freed  from  water  to  the 
action  of  an  electric  current  in  a  space  of  confined 
volume  (e.f/.,  tilter-press)  containing  electrodes  under 
pressure  or  suction  exerted  or  tiansmitted  by  the 
material    itself    and    without    any    motion    of  the 
drying  mass.     It  is  claimed  that  by  this  proce.ss  very 
low   pressures  suffice   for    hltration    owing    to   the 
migration  of  fine  particles  from  the  hlter-cloth  into 
the  cakes  of  compressed  material  under  the  influence 
of  the  electric  current  so  that  the  filter  surface  is  not 
choked. 


Selected  Transvaal  Patent  Applications. 

Relating  to  Chkmistry,  Metallurgy  and 
Mining. 

Compiled  by  C.  H.  M.  KiSCll,   F.M. Chart. Inst.P.A. 
(London),  Johannesburg  (Member). 


(P.)  +49/13.  Chas.  Kirk  (1),  James  Hamilton  (2). 
An  improvement  for  connecting  the  flanges  of  rollers 
carrying  wire  ropes  in  mines  which  will  prevent  tliein 
coming  loose.     23.9.13. 
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(P.)  450/13.  Herbert  Alfred  Read.  A  new  or 
improved  means  for  detecting  unexploded  blasting 
charges  in  mines  ;ind  the  like.     '2'2.9  13. 

(P.)  452/13.  Cliarles  Henry  Perrins  A  process 
for  recovering  tin  from  scrap  metal.     23.9.13. 

(P.)  453/13.  Walter  Augustus  Clive.  Improve- 
ments in  safety  catch  devices  for  mine  skips,  cages, 
lifts  and  tlie  like.     24.9.13. 

(P.)  454/13.  George  Tom  Cannon.  Improve- 
ments in  rope  grips  or  jockeys  for  mechanical 
haulages  and  the  like.     24.9.13. 

(P.)  455/13.  James  Dunlop  Wilson  (1),  Maurice 
Solvie  Aaron  (2).  Improvements  in  drills  and  de- 
tachable l)it.-i  therefore.     25.9.13. 

(P.)  456/13.  .lames  Hamilton  Austruther  Macadam 
(1),  John  .James  Rohert  Smythe  (2),  Charles  Wil.son 
McKelvie  King  (3),  Ferdinand  George  Krause  (4). 
Improvements  in  rock  drilling  machine  valves. 
25.9.13. 

(C.)  457/13  Carl  Hartman.  Improvements  in 
or  relating  to  the  manufacture  of  hexanitrodi  phenjd- 
sulphide.     25.9.13. 

(C.)  45S/13.  Carl  Hartman.  Improvements  in 
or  relating  to  the  n.se  of  explosives  for  filling  projec- 
tiles, mines,  torpedo.*,  primers,  detonators  and  the 
like.     25.9.13. 

(C.)  459,13.  Harry  .\lexander  Stenning.  Improve- 
ments in  and  relating  to  controlling  devices  suitable 
for  the  cylinders  of  locomotives.     25.9.13. 

(C.)  460/13.  Cyril  Douglas  McCourt  (1),  Bone- 
eourt  Surface  Combustion,  Ltd.  (2).  Improvements 
in  or  in  connection  with  heating  by  combustion  of 
combustible  mixtures  and  in  furnaces  therefore. 
25.9.13. 

(P.)  461/13.  Richard  MonraDi.von.  Compre.sseJ 
air  filter.     2,5.9.13. 

(P.)  462/13.  Alexander  Granger.  Improvements 
in  pulverising  apparatus.    27.9.13. 

(P.)  463/13.  James  Wilshir  (1),  William  Martin 
(2).     Improvements  in  hose  connectors.     29.9.13. 

(P.)  464/13.  William  Calder.  Improvements  in 
grinding  apparatus,  of  the  tube  mill  type.     1.10.13. 

(P.)  465/13.  Robert  Anderson.  Improved  tube 
mill  and  liner.     4.10.13. 

(P.)  466/13.  William  Simpson.  A  new  and  im- 
proved central  coupling  buffer.     4.10.13. 

(P.)  467/13.  David  Laird.  Package  and  mode 
of  packing  lii|uids  contained  in  bottles.     7.10.13. 

(P.)  46S/13.  John  Hawes.  Double  fly  catcher. 
7.10.13. 

(C.)  469/13.  Walter  William  Wright.  Improve- 
ments in  or  relating  to  apparatus  for  crushing,  and 
if  required  amalgamating  gold  or  silver  ores.    7. 10. 13. 

(P.)  470/13.  Thomas  Reay  Brown.  A  new  type 
of  detachable  bit  for  rock  drilling  machines.  7.10.13. 

(P.)  471/13.  David  Gillespie.  A  new  lype  of  re- 
newable truck  bearing.     7.10.13. 

(C.)  473/13.  Donald  Donald.  Improvements  in 
wire  strainers.     8.10.13. 

(C.)  47.5/13.  Paul  de  Brunn.  Improvements  re- 
lating to  zeolites  or  base  exchanging  bodies.     9. 10. 13. 

(C. )  476/13.  Charles  Kratt.  Improvements  in 
and  relating  to  apparatus  for  heating  liquids  electri- 
cally.    9.10.13. 

(C.)  478/13.  Frank  Knight  Wnodrofte  (1),  Harold 
Cecil  Hodgson  (2).  Improvements  in  centrifugal 
liquid  pumps.     9.10.13. 

(C.)  479/13.  Carl  Travera.  Free  dust  breathing 
for  mining  and  other  plants.     9.10.13. 

(P.)  480/10.  George  Watson  Tait.  Improve- 
ments in  and  relating  to  railway  level  crossing  gates, 
consisting  of  booms  and  making  them  also  suitable 
as  an  apparatus  for  directing  road  traffic.     10.10.13 


(C.)  481/13.  Jean  Repetto.  Improvements  in 
refrigerators.     10.10.13. 

(P.)  482/13.  Denis  Francis  Breslin.  Improve- 
ments in  rock  drills.     10. 10. 13. 

(P  )  484/13.  George  Green.  Improvements  in 
spray  ejectors.     1 1 .  10. 13. 

(P.)  485/13.  Thomas  Sidney  Jory.  Improve- 
ments in  rock  drilling  machine  chucks.     11.10.13. 

(P.)  487/13.  Rudolph  Goch  Else.  Spraying 
nozzle.     14.10.13. 

(C.)  488/13.  William  Russell  Degenhardt.  Im- 
provements in  apparatus  for  generating  or  producing 
gas.     16.10.13. 

(P.)  489/13.  James  Mason.  An  improved  element 
for  electrical  cooking  and  heating.     16.10.13. 

(C.)  490/13.  Maurice  Leblanc.  Improvements 
in  and  relating  to  high  speed  rotating  bodies. 
16.10.13. 

(C.)  491/13.  John  George  Deyner.  Improve- 
ments in  oil  burning  forges.     16.10.13. 

(C.)  492/13.  John  George  Deyner.  Improve- 
ments in  drill  sharpening  machines.     16.10.13. 

(C.)  494/13.  Benjamin  Holt  (1),  Pliny  Eastman 
Holt  (2).     Traction  engine.     17.10.13. 


Chang-es  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  shotdd  be  notified 
at  once  of  non-receipt  of  Jonrnals  and  Notices. 
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Transvaal. 
Fyfk,  a.,  llo  Mexico  ;  74,  Cedar  Street,  Roxburgh, 

Boston,  Mass.,  U.S.A. 
Graha.m,    W.    H.,    Ijo   England;   Kimberley   Reef 

Mine,  Bindura,  via  Salisbury,  Rhodesia. 
Haugh,      H.,     Ijo     "Rhodesia"    Bondi  ;    Calani, 

Forbes,  N.S.  W.  Australia. 
Howe,  B. ,  Ijo  Australia;  Mining  Club,  3,  London 

Wall,  London,  E.C. 
Lindsay,     R.,     Ijo    Cleveland  ;    Transvaal   G.    M. 

Estates,  Ltd.,  Pilgrims  Rest. 
McCoNNELL,    T.,    Ijo    Rosetta    Mine  ;    Ivy   Creek 

Cyanide  AVorks,  Barberton, 
Mereill,  C.  W.,  to  121,  Second  Street,  San  Fran- 
cisco, Cal.,  U.S.A. 
Nellmapius,  E.    H.,   l\o  Roodepoort;   City  Deep 

Ltd.,  P.  O.  Box  1411,  Johannesburg. 
NiCOL,  G.,  to  P.  O.  Box  108,  Germiston. 
Patek.son,  G.  S.,  Ijo  England  ;  c/o  The  Niger  Co., 

Mining  Department,  Jas,  N.  Nigeria. 
Puit.Lir.s,  J.  C,  l\o   Rietfontein  ;  Van  Ryn  Deep, 

Ltd.,  P.O.  Box  225,  Benoni. 
Prick,  W.  S.  V.,  Ijo  Florida;  49,  Hanover  Street, 

Mayfair,  Johannesburg. 
Ro.ss,  H.,  Ijo  Roodepoort  ;  P.  O.  Box  181,  Barberton. 
Smith,  J.  H.,  Ijo  Scotland  ;  Rose  Deep  Ltd.,  P.  O. 

Box  6,  Germiston. 
Stockpale,  C,    Ijo  Langlaagte  ;  Van  Ryn   Deep, 

Ltd.,  P.  O.  Box  225,  Benoni. 
TiLLARD,  M.    O.,    to  62,   Muller  Street,   Yeoville, 

Johannesburg. 
Tom,  I.,  to  P.  O.  Box  2951,  Johannesburg. 
Ward,  J.  P.,  Ijo  Marai-sburg  ;  Govt.  G.  M.  Areas, 

Ltd.,  P.  O.  Box  28,  Brakpan. 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
November  16th,   1913. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  tlie  South  African  Sciiool  of  Mines 
Building,  Johannesburg,  on  Saturday,  November 
16th,  1913,  Mr.  Alex.  Richard.son  (Pre.sident)  in 
the  chair.     There  were  al.so  pre.sent : 

32  Members  :  Messrs.  J.  E.  Thomas,  H.  A. 
White,  T.  Donaldson,  C.  Toombs,  F.  W.  Watson, 
.John  Watson,  A.  Whitby,  Prof.  J.  A.  Wilkinson, 
Dr.  W.  A.  Caldecott,  W.  R.  Bowling,  Dr.  J. 
Moir,  J.  R.  Williams  (Jlembers  of  Council), 
A.  S.  Allam,  H.  C.  Boydell,  J.  Q,  Braidwood, 
C.  Y.  Bruce,  J.  Chilton,.  VV.  M.  Coulter,  T.  D. 
Delprat,  R.  Dures,  B.  J.  Hastings,  W.  E.  John, 
S.  Morison,  S.  Newton.  E.  A.  Osterloh,  F.  D. 
Phillips,  W.  S.  V.  Price,  E.  Roberts,  J.  A.  Taylor, 
A.  Thomas,  W.  E.  Thorpe  and  E.  jM.  Weston. 

16  Associates  and  Students  :  Messrs.  E.  G. 
Baskett,  G.  F.  Blenkinsop,  C.  L.  Dewar,  O.  A. 
Gerber,  J.  Gibson,  M.  Green,  W.  Human,  A.  C. 
Lurie,  E.  J.  Moynihan,  S.  E.  Willows-Munro,  H. 
Rusden,  P.  Scatterty,  W.  J.  Sutherland,  I.  R. 
Trollip,  W.  Waters  and  J.  A.  Woodburn. 

12  Visitors,  and  Fred.  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
meeting  were  contirnied. 

NEW    MEMBER. 

Mr.  Jas.  E.  Thomas  and  Mr.  T.  D.  Delprat  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
that  the  candidate  for  member.ship  had  been 
elected,  as  follows  : — 

RoGKRS,  Percy  Akden',   Hamburg  Post  Office,  near 
Rooilepoort.     Shift  I5os=. 

The  Secretary  announced  that  since  the  last 
meeting  of  the  Society  the  following  Associates 
and  Student  had  been  admitted  by  the  Council : 


As  A.s.sociates — 
Anderson,   Willi.am,  9'2a  Rejient  Street,  Bellevue, 

Johannes\)urg.     Analytical  Cllelni^t. 
MuNRo,   Stanley   Evett   Willow.s,     City  Deep, 

Ltd.,  P.O.    Box    Ull,   Johannesliurg.     Cyanide 

Learner. 
TiroMAs,  John  Herrert,   Camplield  Villa,   Truro, 

Ciinnvall,  Kngland.     Analytical  Chemist. 
As  Student — 
Estill,  Frederic  (Crown  Mines,  Ltd.),    123  Sive- 

wright    Avenue,   Doornfontein,    Johannesburg. 

Cyanide  Learner. 

General  Business, 
obituary. 
The  President :  I  should  like  to  place  on 
record  our  sincere  regret  at  the  death  of  Sir 
William  Preece,  the  distinguished  electrical 
engineer.  Though  not  a  member  of  our  Society 
he  kindly  attended  one  of  our  meetings  in  and 
gave  us  an  illuminating  address  on  the  progress  of 
technical  education  in  Great  Britain. 

NOTES    ON    WASTE    ROCK    VALUES. 

Mr.  Robert  Dures  {Memhey):  For  many 
years  past  I  have  been  increasingly  interested  in 
the  fascinating  question  of  what  is  the  lowest 
value  of  ore  that  will  pay  on  these  fields,  and  its 
ever  shifting  answer.  This  interest  was  greatly 
accentuated  by  a  residence  of  some  years  in 
Rhodesia,  where  opportunities  presented  them- 
selves of  seeing  very  low  grade  ores  worked  at  a 
profit.  Looking  back  on  the  past  history  of 
mining  on  the  Rand,  and  remembering  the 
methods  of  sorting  then  in  use  it  occurred  to  me 
that  there  must  be  some  good  values  in  the  fine 
dirt  brought  up  during  development  operations. 
I  therefore  set  to  work  on  my  return  to  Johan- 
nesburg last  year  to  sample  some  of  the  old 
waste  rock  dumps,  and  in  a  few  months  had 
taken  a  large  number  of  samples  from  over  30 
dumps — many  of  which  had  been  lying  out  for 
If)  or  20  years.  Especial  care  was  taken  over 
those  dumps  that  consisted  mostly  of  develop- 
ment rock,  and  particularly  from  the  mines  that 
were  developed  on  the  reef,  as  it  was  among  these, 
naturally,  that  the  highest  values  were  obtained. 
In  each  case  a  classification  was  made  as  follows; 
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1.  Fine — material  passing  1  in.  mesh.     This  is 

very  friable,  and  could  be  sent  direct  to 
the  tube  mill. 

2.  Medium — pieces  of  rock  from   1   in.  to   2| 

in.,  to  be  sent  to  the  battery. 

3.  Coarse — the  big  lumps  of  waste,  some  of 

which  bad  pieces  of  reef  attivched,  and 
what  was  of  more  importance,  pieces  of 
"contact"  carrying  gold  bearing  mineral. 

I  found  that  the  best  way  was  to  go  over  the 
dump  three  times,  sampling  each  of  the  three 
classes  separately.  With  some  e.vperience  it  is 
easy  to  detect  the  valuable  contacts,  and  to  know 
which  reefs  they  have  been  lying  in  touch  with. 
From  the  results  of  my  tests  I  am  convinced  that 
many  mines  have  at  grass,  or  had  a  year  ago, 
from  two  to  twelve  weeks  crushing  of  jjayableore 
in  their  development  dumps — in  a  condition  that 
lends  itself  to  easy  treatment.  The  amount  of 
fine  varied  from  30%  to  50%,  and  its  value  was 
mostly  above  the  average  of  the  dump,  and  in 
several  cases  reached  twice  the  value  of  the  rest 
of  the  rock,  in  others  three  and  four  times  as  much. 

Good  sampling  faces  were  found  in  the  waste 
rock  dumps  which  were  penetrated  when  material 
had  been  taken  from  them  to  make  concrete,  or, 
when  quantities  had  been  carted  away  to  make 
"  metal "  for  road  making  and  mending.  From 
the  values  obtained  it  was  clear  that  these  parti- 
cular dumps  had  not  been  .sampled,  else  the  ore 
would  not  have  been  sold  to  road  contractors,  and 
I  have  not  been  able  to  find  any  records  of  a 
thorough  and  systematic  sampling  of  these  dump.s. 

Here  are  the  results  of  samples  taken  from  an 
ore  dumii  with  which  I  was  familiar. 


North  side 

Centre    ... 

South  side 

North  side 

Centre    ... 

South  side 

Fine 

Medium — from  1  in.  to  2|  in. 

Coarse — big  pieces  of  rock    . . 

Reef  sorted  out 


5-8  dwt. 
3-5     „ 


1 3     South  side  ...  ...  1-3 

[4     North  .side  ...  ...  6-2 

'"     '■'" "  30     „ 

4'0     „ 

3-7     „ 

4-3     „ 

9     Coarse — big  pieces  of  rock    ...  18     ,, 

10      Reef  sorted  out      ...  ...  2'5     ,, 

This  dump  would  be  worth  about  16s.  a  ton, 
and  it  is  safe  to  say  that  with  up-to-date  handling 
and  treatment  a  profit  of  10s.  a  ton  could  .be 
made  from  it.  The  profit  to  be  made  would  to 
some  extent  depend  on  the  capacity  of  reduction 
plant. 

Here  are  the  results  of  general  samples  taken 
from  a  very  old  dump. 


191.3 
February 


18 
19 
21 
22 
27 


Dwt. 
3-6 
6-6 
31 
3-9 
■1-8 


March 


5 
6 
7 
8 
12 
13 


./Vverage 


2-8 
2-3 
3-1 
3-3 
2-6 
3-5 

39-G 

3-6 


As  far  as  I  have  been  able  to  ascertain,  35  dwt. 
is  about  the  average  value  to  be  expected  from 
dumps  of  this  class.  This  is  borne  out  by  what 
I  am  told  of  the  values  of  two  large  dumps 
now  under  course  of  treatment.  As  a  further 
confirmation  of  the  above,  some  of  the  details  of 
the  sampling  and  assaying  of  another  dump,  15 
miles  away  from  the  previous  one,  are  given  here. 
The  two  halves  of  the  dump  were  sampled 
separately,  and  are  marked 

W  end  of  dump 

E  end  of  dump. 
The   former   consists   for   the   most   part  of   low 
grade  reef,  the  latter  is  a  mixture  of  country  rock 


aj 

t» 

05 

6B 

? 

cfi 

ci 

s      ^ 

" 

o  -e 

>* 

^ 

J3    P 

ci 

-*-• 

O 

-"  t3 

& 

•^ 

OO  J^ 

ID 

CO 

\p=-1 

O 

I'll 

fi 

CO 

o\  II 

CO 

II 

02 

S 

CO 

lO    c 

> 

II 

^11 1 

X  'T3 

a 

c 

«    c 

JO 

■^ 

■-'    dj  ^ 

L. 

.,    « 

a 

a 

H  5^  S 

0) 

a 

§§=-• 

lO  5D 

00  t~  IM 

O  If  5 

cp 

i— t 

C-l  lO 

"* 

<M  00 

S.i^ 

o  -* 

^ 

CO  C5 

Ol 

O 

o 

cb 

Vi 

CO 

>b  -^  o 

(i  <^  — 

"t^    (U 

^fa 

CO 

-M 

-H   05 

GO 

, , 

C3 

(M 

-* 

-M 

•^ 

<M 

IM 

lesh 
les  to 
Linear 

00 

o 

+ 

o 

-4-'=> 

00 

O 
<M 

+ 

o 

+ 

o 

•f 

33 

'='     1 

+ 

-» 

o 

1 

rrt    O    _• 

Ol      1 

CI 

1 

as.= 

1 

1 

1 

1 

— 

^ 

— '      , 

3. 

, 

^     ri 

r^ 

C3 

"^  "53  oj 

<D 

s  s 

5 

■^ 

.^ 

o 

O 

(D 

0) 

3  S2 

"^"C     V, 

C 

ctf 
c 
O 

«^ 

"u 

c 

c 

c: 

•Jl 

'^ 

^  rM 

Oj 
S 

-S 

o 

r^ 

i^ 

s 

P^ 

p 

^ 

d 

^  (M 

CO 

■*  UO 

<D  t^ 

00 

Oi 

o 

tM 

CO  -<^ 

a 

" 

" 

" 

1— 1  I— < 

and  the  fine  dirt  from  development  work.     The 
assays  were  done  in  duplicate  and  parted,  so  as 
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to    make    sure    of    the    fine    gold   contents.     As 
already  stated,  the  samples  were  classified  as : — 

1.  Fine — passing  1  in.  mesh. 

"2.  Medium — from  1  in.  to  2J  in.  rock. 

3.   Coarse — chips  from  big  lumps. 

The  fine    from    each    half    of    the  dump  was 
quartered  down  and  a  portion  called  "  original  " 
taken  for  assay.     The  rest  was  graded — 
a.      +8  holes  to  1  in.  linear. 
h.      -8  +  20 

c.  -20  +  40       „ 

d.  -40 

and  each  product  was  assayed. 

The  mean  of  the  two  halves  of  the  dump  = 
3'46  dwt.  3-46  dwt.  at  4s.  3d.  per  dwt.  = 
14s.  8d.  per  ton  of  ore.  By  rejecting  the  large 
pieces  of  rock  the  value  could  be  brought  up  to 
IBs.  or  20s.  a  ton. 

As  you  dig  into  a  dump  you  will  frequently 
find  the  big  pieces  covered  with  fine  dirt,  and  it 
was  interesting  to  discover  that  on  washing  the 
big  pieces  that  the  sediment  from  the  water  used 
for  washing  assayed  12'5  dwt.  Occasionally 
high  samples  are  encountered  even  in  waste  rock 
which  has  been  sorted  recently,  and  the  following 
are  assays  of  samples  taken  during  this  year  of 
current  waste  rock  : — 

22  dwt. 
24 
267 
4-5  „ 

In  searching  for  waste  dumps  it  was  curious  to 
find  that  one  or  two  of  them  had  been  sent 
underground  for  "  packing  stopes,"  or,  merely  to 
fill  up  an  abandoned  shaft,  and  at  least  one  had 
been  flattened  out  to  make  room  for  construction 
work.  Seveial  valuable  dumps  too  have  been 
covered  up  or  partly  covered  with  ashes.  Others 
lie  under  masses  of  more  recent  wa.ste  rock,  and 
I  hav3  in  mind  now  one  dump  that  has  been 
uncovered,  and  the  more  recent  rock  carefully 
turned  over  and  hand  picked.  The  old  develop- 
ment dirt  still  stands,  and  on  sampling  the  fine 
stuff  on  the  surface,  and  reducing  the  higher 
assays  the  result  was  4  dwt.  per  ton. 

Extraction  tests  were  made  : 

1.  By  shaking  with  mercury,  when  extractions 
were  got  of  from  65%  to  85% — one  sample  of 
4'7  dwt.  giving  an  extraction  of  87%. 

2.  Laboratory  tests  with  cyanide  showed  that 
there  is  apparently  no  difficulty  in  the  treatment 
of  waste  rock  dumps. 

Owing  to  the  friable  nature  of  the  ore  in  the 
dumps,  the  crushing  would  be  very  ea.sy,  also  in 
the  tube  mill,  so  that  the  reduction  costs  would 
be  lower  than  on  current  rock.  Probably  the 
difference  would  be  more  than  enough  to  pay  for 
tramming  the  waste  to  the  reduction   works.     In 


most  cases  it  would  be  unnecessary  to  do  any 
sorting  at  all  with  the  old  development  dumps, 
and  thus  save  the  cost  of  washing  and  sorting 
the  big  pieces.  In  some  it  would  be  of  advantage 
to  sort  out  25%  to  30%  of  big  rock. 

NOTE    ON    A  PROPOSED    METHOD    OF    ASSAY  OF   TIN 

ORES  WITH  SOME  REMARKS  ON  THE  ELECTRICAL 

CONDUCTIVITY    OF    MINERALS, 

Mr.  A.  Whitby  (Member  of  Council)  :  With 
regard  to  the  question  Mr.  White  raised  last 
meeting  as  to  the  depth  of  the  deposit  of  tin  on 
a  crystal  of  cassiterite,  we  found  that  using  zinc 
as  the  anode,  a  saturated  solution  of  zinc 
chloride  as  the  electrolyte  and  a  crystal  of  cassi- 
terite weighing  0'5  gm.  as  cathode  and  leaving 
it  in  contact  for  24  hours,  only  1%  of  the  tin  was 
dissolved;  but  it  is  curious  to  remark  that  taking 
another  crystal  of  cassiterite  of  a  similar  nature 
and  size  and  placing  it  in  contact  with  a  zinc 
plate  covering  with  zinc  fume  and  adding  hydro- 
chloric acid,  in  the  space  of  about  10  minutes  we 
managed  to  get  into  solution  nearly  5%  of  the  tin. 
Tue  penetration  must  have  been  considerably 
greater  in  that  case  than  in  the  case  where  the 
current  was  used,  showing  very  probably  in  the 
latter  case  that  the  deposit  is  much  denser. 


THE    NATURAL   SODA    DEPOSITS    OF 

AFRICA;  AVITH  SOME  NOTES  ON 

THE  ALKALI  TRADE. 


By  John  Watson,  F.I.C.  (Member  of 
Council). 


I  will  commence  this  paper  by  dealing  with 
the  African  soda  deposits  outside  the  Transvaal, 
and  then  pass  on  to  a  more  detailed  account  of 
one  near  at  hand  and  its  industrial  possibilities. 

The  Soda  Lakes  of  Egypt. — In  the  Libyan 
Desert,  about  40  miles  N.W.  of  Cairo  the  chief 
deposits  of  Egypt  occur.  In  a,  valley  running 
in  a  north-westerly  direction  for  21  miles,  there 
is  a  string  of  eleven  lakes.  The  total  area  of 
these  lakes  is  about  12,000,000  square  meters, 
containing  about  100,000  tons  of  alkali  in  solu- 
tion. The  lakes  all  contain,  also,  a  high  per- 
centage of  common  salt.*  The  bed  of  the  lakes 
consists  of  natural  soda  covered  with  a  layer  of 
salt.  There  are  several  distinct  varieties  of  soda, 
the  richest  being  termed  gem.  natron  ;  it  is  a  hard 
crystalline  deposit.  Overlying  it,  as  a  rule,  is  a 
variety  named  sidtani  which  occurs  in  large 
quantities  and  is  easily  extracted  in  the  summer 
when  the  lakes  are  dry.  This  variety  has  been 
chieHy    used    for    the   manufacture   of  soda  ash. 

'V,   Seymour  Bryant,  B.A.,  Jr.  Sne.  Cfwm.  hid.,  Vol.  xxi 
pp.  78.^-7. 
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There  are  also  extensive  fields,  around  the  shores 
of  the  lakes,  of  a  variety  named  Korchef,  which 
forms  an  incrustation  on  the  surface  of  the  sand. 
Analyses  of  these  varieties,  by  Mr.  Seymour 
Bryant  show  : — 


Gem 
Natron. 

Slil- 
tani. 

Kor- 
cheff. 

Sodium  carbonate 

Sodium  hydrogen     car- 
bonate        ... 

Water     (chemical     and 
mechanical) 

Sodium  chloride 
„       sulphate 

Insoluble  (SiO.„  CaSO.I 
CaCOg,  Fe.Og.       .../ 

42-71 

33-79 

16-56 
1-83 
1-91 

3-19 

36-85 
28-59 

15-68 

8-43 
5-00 

5-38 

35-56 

17-22 

14-80 
7-49 
6-63 

18-30 

99-99 

99-93 

100-00 

The  first  two  analyses  indicate  that  the  soda 
occurs  as  :— Na.COj,  NaHCOj,  2H2O 
or  NajH  (COg).^  -2H.,0  known  to  mineralogists 
as  truna. 

The  lakes  are  red  in  colour,  which  is  said  to  be 
due  t(j  the  presence  of  artemia  in  large  numbers. 

The  new  Webster  defines  artemia  as: — "A 
genus  of  phyllopod  Crustacea,  found  in  salt-lakes 
and  the  brines  of  salt-works  ;  a  brine  shrimp." 
The  length  of  one  of  these  little  organisms  is 
about  \  in.  from  the  jaw  to  the  tip  of  the  tail. 

Exploitation,  in  E'jypt. — A  limited  company 
was  formed  about  1890  to  exploit  these  deposits  ; 
entitled  "  Compagnie  des  Sondes  Naturelles  d' 
Egypte.-'  Mr.  M.  Naumann  reported  to  this 
company  in  1891  that  some  2^  million  tons  of 
soda  salt's  were  stored  in  the  "Wadi,  of  which 
U-  million  tons  were  rich  enough  to  work.  Dr-- 
Lunge,  the  well-known  Emeritus- Professor  of 
technical  chemistry,  of  Zurich,  visited  the  Wady 
Natrun  in  1897  and  took  a  large  number  of 
samples.  The  Egyptian  Salt  and  Soda  Co.,  Ltd., 
was  registered  in  London,  in  1899  with  a  capital 
ot  £451,000  and  took  over  the  Natural  Soda  Co. 
of  Egypt.  It  has  paid  dividends  varying  from 
4%  up  to  6i%  per  annum.  In  1900,  as  a  resuk 
of  Dr.  Lunge's  exi)erinients,  a  factory  was  estab- 
lished at  Bir  Hooker  in  the  Wadi  Natrun,* 
The  process  adopted  was  to  dissolve  the  crude 
natron  at  80°  C.  in  the  water  from  one  of  the 
lakes,  allowing  it  to  cool  to  40°  C,  then  car- 
bonating  by  CO.,  gas.  Bicarbonate  of  soda  was 
precipitated  and  this  was  calcined  in  Thelen  pans 
to  form  commercial  soda  ash.  The  CO.,  evolved 
on  heating  the  bicarbonate,  was  used  in  the 
carbonating  process  just  mentioned.  In  the 
1909  edition,  Dr.  Lunge  remarks  that  the  manu- 


'  Sulphuric  Acid  and  .Vlkali."  Uiiijie,  Vol.  II,  l':u  1 1, 


p.  62. 


facture  of  pure  soda  asli  has  been  discontinued 
there,  during  recent  years,  for  reasons  unknown 
to  him. 

German  Fast  Africa. — Between  2°  and  3° 
South  of  the  Equator  and  about  36*  East  of 
Greenwich,  there  is  in  German  East  Africa,  a 
lake  named  Natron,  some  60  miles  long  and  from 
2  to  9  miles  wide.  This  is  said  to  have  been 
discovered  by  Fischer  in  1883.  The  soda 
depusits  of  that  district  were  explored  and 
described  by  Dr.  Carl  Peters,*  who  found  that 
natural  carbonate  of  soda  was  used  as  a  trading 
article  in  Masailand. 

The  commercial  salt  is  dug  out  from  Lake 
Natron,  which  lies  about  100  miles  W.N.W. 
from  Kilimanjaro.  The  water  of  the  lake  is  said 
to  be  soft,  of  a  reddish-yellow  colour  and  has  a 
temperature  of  about  50°  C.  The  shores  are 
covered  with  a  salt  crust  and  abound  in  hot 
alkaline  springs.  Dr.  Peters  took  samples  of  the 
natural  .soda  crystal,  or  natron,  to  Germany 
where  they  were  analysed  by  Prof.  Kamnierer. 
From  an  article  which  apipeared  in  the  Chentiker 
Zeitung,'\  we  gather  that  considerable  interest  is 
taken,  in  Germany  and  German  East  Africa,  in 
the  working  of  Lake  Magadi  ;  as  Lake  Natron 
in  German  territory  is  four  times  as  large  as 
Lake  Magadi  and  only  about  ;fl  miles  from  that 
lake. 

Magndi. — In  Briti.sh  East  Africa,  about  93 
miles  from  Kiu  station  (on  the  Uganda  railway) 
is  a  lake  of  considerable  size.  The  natural  soda 
deposits  there  are  said  to  cover  an  area  of  some 
30  square  miles.  The  Magadi  Soda  Co.,  Ltd., 
has  been  formed  with  a  capital  of  XI, 3 12, 500  to 
acquire  a  99  years  lease  of,  and  to  develop,  this 
large  deposit  of  natural  soda.  Kiu  station  is  267 
miles  from  Mombasa,  and  a  railway  from  Kiu  to 
Jlagadi  Lake  is  nearing  completion.  Works  are 
now  being  erected  by  the  Magadi  Soda  Co.,  on 
the  Jlanchester  Ship  Canal,  7  miles  west  of 
]Manchester  ;  they  propose  to  manufacture  soda 
ash,  soda  crystals,  bicarbonate  and  caustic  soda. 
The  Central  Mining  and  Investment  Corporation 
hold  about  £150,000  in  Magadi  shares.  Dr.  J. 
Bland-Sutton,  F.ll.C.S.,  in  his  book,+  published 
in  1911,  refers  to  "Lake  Magadi  at  the  southern 
end  of  the  eastern  arm  of  the  Rift  Valley.  The 
deposit  is  estimated  to  contain  200,000,000  tons 
of  soda  ;  whenever  a  portion  of  the  surface  soda 
is  removed,  it  is  quickly  replaced,  as  though  it 
were  pushed  up  from  below." 

Fezzaii. — Lake  deposits  of  natron  also  occur  in 
the  oasis  of  Fezzan,  in  Northern  Africa. 

ZoiUpan,  North  of  Pretoria. — Some   25   miles 
north  of  Pretoria  and  14  miles  west  from  Hamans 


'Jl.  Sac.  Cliem,  Ind.,  1896,  p  610. 

t.See  JL  Soc.  Cheiii.  Ind.,  1910,  p.  210. 

t"Man  and  Be.ast  in  Kastern  Ktliiopia,"  p.  251. 
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Kraal  station  in  the  Bush-veld,  there  is  a  crater- 
like  depression.  I  was  first  told  of  this  deposit 
of  natural  soda  by  Mr.  David  Laird  about  1903. 
He  described  it  as  a  red  lake  in  the  rainy  season. 
Mr.  Laird  took  samples  from  the  salt-pan  and 
sent  them  to  Messrs.  Brunner,  Mond  it  Co.,  but 
that  firm,  which  earns  handsome  profits  by  their 
works  in  Cheshire,  apparently  did  not  worry 
about  the  South  African  imports  at  that  time. 
This  deposit  on  the  farm  Zoutpan  has  been 
described  by  Drs.  Hatch  and  Corstorphine,*  also 
by  Cohen.  A  bore-hole  was  put  down  in  the 
middle  of  the  pan,  under  the  supervision  of  one 
of  the  first-named  geologists.  A  section  of  the 
beds  intersected  is  as  follows  : — 

Thickness, 
ft.    in. 

"Brine    (sp.     gr.     1'25,     and    containing! 

21-28%  of  chloride  and  7-22%  carbonate  -0  11 

of  sodium.  j 

Mud  and  brine  0     8 

Salt  deposit,  consisting  of  mixed  chloride! 

and    carbonate    (16-09%     NaCl  ;     68%' 


NaXOslOH.p  ;    and  15-20%  insoluble  [ 
matter).  J 
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from  decomposition  of  the  felspar  contained  in 
the  granite.  This  "  salt-pan  "  has  been  exploited 
by  two  well-known  firms  with  a  view  to 
manufacturing  common  salt  (.sodium  chloride). 
Apparently  their  chief  trouble  has  been  the 
quantity  of  the  more  valuable  soda  carbonate 
present. 

The  Red  Colour  of  the  Soda  Lakes. — It  will 
be  noticed  in  the  descriptions  of  all  these  natural 
soda  deposits,  that,  at  certain  times  of  the  year, 
or  under  certain  conditions,  the  water  is  described 
as  of  a  reddish  colour.  Payen  has  ascribed  this 
to  the  presence  of  small  crustaceans,  artemia 
salina,  which  appear  in  large  masses  when  the 
water  has  attained  a  density  of  1'16.  They  are 
then  said  to  be  of  a  grey  or  greenish  colour  ;  on 
further  concentration  to  sp.  gr.  1  2 1  they  die  and 
form  a  red  froth  at  the  surface.*  Chatard  also 
found  large  masses  of  these  in  the  soda  lakes 
of  North  America.  A.  H.  Hooker  found  the 
S[)rings  feeding  the  soda  lakes  of  Egypt  to  be 
full  of  alga; ;  the  springs  themselves  contained 
sul]ihate  and  chloride  of  sodium.  Nevertheless 
Dr.  Lunge,  who  has  been  a  great  controversialist 


Soda-pan  ^Zulllpall)  25  miles  N.  ul  Preluiia. 


riiuLo  takes  in  the  shore  and  pan. 

[Photo  by  P.  A.  Oj,'ilvie,  Esq.] 


Greyish  clay,  impregnated  with  saline  matter. 

Salt  deposit,  consisting  of  mi.xed  chloride] 
and   carbonate   (8-08%   NaCI  ;    78-88% -2     4 
Na.^COj-lOH^O  ;  4%  in.soluble  matter.    J 

Dark  coloured     clay,     impregnated     with 
saline  matter. 

Salt  deposit,  consisting  of  mixed  chloride  "l 
ar.d  carbonate   (6-94%   NaCI;    88-50%  Is     6 
Na2CO3-10H2O;  4-56%  in.soluble  matter. ) 

Pure    carbonate  cf  -soda,   containing  onlyl 
0-6%  of  NaCI,    and   0-3%   of   insoluble  -2     0 
matter,  sp.  gr.  1-39.  ) 

Salt    deposits    (6-20%     NaCI;      83-80%U     ^ 
Na,,CO3-10KjO  ;    10%  in.soluble  matter/ 

followed  by  clays  down  to  a  depth  of   188  ft.,  at 

which  depth  the  borehole  ceased. 

The  pan  is  surrounded  by  granite   kopje.s,  so 

that   the   sodium    carbonate   has   probably  come 
•"Geology  of  South  Africa,"  1905.  pp.  184-185. 


in  chemistry  as  applied  to  alkali  manufacture, 
declines  to  accept  the  assumption  that  the  red 
colour  is  regularly  caused  by  the  presence  of 
attemia  or  other  animal  organism.  He  took 
samples  of  red  water  from  the  lakes  of  Wadi 
Natrun  and  they  have  preserved  that  colour  for 
many  years.  It  remains  after  frequent  filtrations. 
The  red  colour  shows  nothivg  under  the  micro- 
scope, the  colour  is  at  once  discharged  by  adding 
nitric  acid  or  hyjiochlorite  and  hydrochloric  acid. 
Dr.  Lunge  thinks  the  red  colour  is  due  to  organic 
substances  present  in  soiuttcn.  There  is  no  iron 
present. 

Alternate  Layers  at  the  Transvaal  Soda-pan. — 
The  writer  has  twice,  recently,  visited  the  Pan. 
In  the  drj'  season,  a  party  can  walk  across  the 
crystallised  surface.  Indeed,  a  double-way  truck 
line  has  now  been  carried  to  near  the  centre  of 
*Lunge'3  *'  Sulpbui-ic  Acid  and  Alkali,"  Vol.  ii,  Part  i,  p.  58. 
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tlie  pan.     On  taking  a  6  ft.  length  of  f  in.  iron 
rod  and  pushing  it  down  through  the  crystallised 
surface,   one  conie.s  upon   a    series  of   layers   of 
■crystal.     A  few  inches  thickness  of  cry.stal,   then 
a  few  inches   of  soda  solution  and  black  mud, 
again   another   layer   of  hard   crystal  and  so  on. 
AVhen  the  rod  is  withdrawn,  bubbles  of  gas   are 
evolved  which   catch   fire  on   applying   a  match. 
This    is   probably    marsh    gas  from  decomposed 
vegetation. 

South  African  All-ali,  Ltd. — This  company  was 
registered  in  1912  as  a  private  company,  but  has 
now  been  converted  into  a  public  company.     Its 
objects  are  to   acquire  the  lease  over  the   farm 
Zoutpan,  to  work  the  natural  deposit  and  purify 
the   same,    with  a   view   to   manufacturing  soda 
crystals,  soda  ash,  granulated  soda  carbonate,  and, 
later  on,  caustic  soda.     An  experimental  plant  has 
been  working  in  Main  Street,  Johannesburg,  near 
"  The  Stadium  ",  where  soda  crystals  of  excellent 
quality  were  manufactured  from  the  crude  soda 
sent  down  from  the  pan. 

The  writer  took  a  series  of  samples  at  these 
works  in  Main  Street,  last  February,   which  on 
testing  showed  : — 

(a)   Crude  Soda  from  Pan,  sun-dried  only, 
average  sample  from  several  hags  : 
Sodium  Carbonate  61 '60% 

Chloride  6-37% 

Ileal  Soda  (Na^O)  36-Q3% 

{h)   Sample  of  Calcined  Crude  Soda,  ex  Furnace: 
Sodium  Carbonate  67 '50% 

„        Chloride  17-32% 

Real  Soda  (Na^O)  39  48% 

A  larger  furnace  has  now  been  erected  on  the 
high  ground  above  the  soda-pan.     A  tram-line, 
liauling-ejigine  and  boiler  have  also  been  installed 
and  have  begun  work. 

Analysis  of  Crude  Calcined  Soda. — The  writer 
took  an  average  sample  on  6th  September  of  the 
first  5  or  6  tons  from   the  new   furnace.     This 
gave  the  following  analysis  : — 

Sodium  Carbonate  ...     8 2 '58 

„       Hydrate...  ..  '85 

Chloride  ...       8-46 

,,       Silicate...  ...        1"89 

,,       Aluminate  ...  '14 

,,       Sulphate  ...  '13 

Insoluble  in  water         ...       4 '3 9 

Moisture 202 


100-46 


real 


Available  Alkali,  ica.i   i    _     i(\.oa°/ 

equivalent  ...  J    ~  "   /o 

or,  in  dry  state  ...  50'07  ,, 

Calcined    Crude     Soda    as    a     Substitute    for 

Lime. — The  gold  mines  of  the  Transvaal  in  1911 

consumed  48,639  tons  of  lime,  value  £120,511. 

Several  of  the  Kand  gold  mining  companies  have 


recently  tried  this  crude  roasted  soda,  chiefly  for 
neutralising  acid  water  underground  before 
pumping.  The  cost  per  ton,  £2  10/-  f.o.r. 
Haman's  Kraal,  is  about  the  same  as  lime.  The 
soda  contains  a  lower  percentage  of  available 
alkali,  but  it  is  much  more  easily  .soluble  in  water. 
According  to  Lunge  and  Hurler's  "  Alkali 
Maker's  Handbook",  2nd  edition,  pages  16-19  : — 
100  parts  cold  water  ilissolve  U1'2S  parts  Ca(OH)„ 
whilst 

100       „  „  at  15°C.  dissolve  16-20      ,,     Na-^COj 

In  other  words  sodium  carbonate  is  127  times 
more  soluble  than  lime  hydrate.  Hence,  there 
should  be  less  waste  in  dis.solving  and  using  soda 
as  compared  with  lime.  Mr.  Crosse  has  pointed 
out*  that  calcium  sulphate  is  a  cyanicide  ; 
experiments  carried  out  by  myself  supported  his 
contention. f  Sodium  sulphate  has  not  this 
objectionable  character. 

The  late  Mr.  G.  O.  Smart  has  shown  very 
fully!  '"  ^'■'^  admirable  chapter  on  stamp-milling, 
that  the  mill  .service  water  pipes  become  choked 
with  calcium  sulphate,  which  is  very  slightly 
soluble  in  water.  He  says  : — "  No  remedy  is 
yet  known  for  economicallj'  preventing  this 
deposit  from  mill  service  water,  and  it  is  there- 
fore necessary  for  all  mains  delivering  such  water 
to  the  mill  to  be  of  ample  size,  so  as  to  allow  of 
considerable  incrustation  before  they  are  incapable 
of  conveying  the  water  required.  They  should 
likewi.se  be  duplicated  throughout  their  whole 
length  so  that  each  pipe-line  can  be  cleaned  out 
in  turn,  an  operation  which  requires  considerable 
time  and  necessitates  taking  apart  the  i)ipes." 
Sodium  sulphate  being  much  more  soluble  in 
water  than  calcium  sulphate,  this  choking  of  the 
pipes  should  not  occur.  According  to  Lunge  and 
Hurter  : — 

100  parts  cold  water  dis.solve  only  0-2.3  parts  CaSO,, 
whereas 

100  parts  ,,  at  1,3-3°C.  dissolve  11-74    ,,     Na.,S04 

In  other  words,  sodium  sulphate  is  51  times  more 
soluble  in  a  given  bulk  of  cold  water  than 
is  calcium  sulphate. 

Mill  Plates  and  Slime  Tanks. — It  remains  to 
be  seen  whether  the  continuous  use  of  such  crude 
soda,  instead  of  lime,  will  injuriously  affect 
amalgamation  on  the  mill-plates.  Where  possible, 
the  soda  should  be  added  so  that  the  precipitated 
mud  (chieHy  CaCOj)  has  a  chance  to  settle  out. 
Mill-men  like  clean  water  over  their  plates,  not 
muddy  water,  fall  of  flocculent  matter. 

When  the  physiologist  Harvey  first  propounded 
his  discovery  of  the  circulation  of  blood,  he  was 
denounced  as  a  heretic.  When,  about  1898,  our 
past  president  Mr.  John  R.  Williams  and  others 
recommended  the  use  of  lime  in  the  ore  bins  or 

•See  thi.s  Jotinwl,  Vol.  XII  (ini-2),  pp.  405-407. 

tSee  this  Journal.  Vol.  XIII.  (1W13).  pp.  ii-f,7. 

\"  RMd  Metallurgical  Practice"  (191-i),  Vol.  I.,  pp.  71-7-J. 
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mill  water,  they  drew  upon  their  heads  the  wrath 
of  many  amalgamators  and  battery  managers, 
who  held  very  different  opinions  about  the 
advantage  of  using  lime,  sufficient  to  make  the 
mill-pulp  distinctly  alkaline.  As  Mr.  Williams 
said,  it  was  like  a  red  rag  to  a  bull*.  Some 
metallurgists  seem  to  doubt  if  soda  will  coagulate 
and  settle  slime  as  well  as  lime  does.  Our 
.Jiiurnal  for  .June  contains  a  paper  on  "Slime 
Settlement,"  taken  over  from  the  Atistralasiaii 
Institute  of  Miiihif/  Engineers  ;  on  page  6.38  it 
says  : — "  Sodium  carbonate,  if  the  water  contains 
mineral  salts,  settles  slime  by  precipitating  salts 
in  solution  as  carbonates,  which  carry  down 
suspended  matter  as  they  settle." 

Acidity  of  Water  from  Sand-filled  Workings.— 
Dr.  Caldecott  and  Mr.  O.  P.  Powell,  in  their 
interesting  paper  read  at  the  September  meeting 
of  this  Society,  predict  that  the  acidity  of  mine 
water  will  steadily  increase  as  sand-filling  becomes 
more  general.  Xature,  which  has  already 
endowed  the  Transvaal  so  lavishly  with  gold,  has 
also  provided  as  an  antidote  to  the  above  acidity 
a  large  deposit  of  carbonate  of  soda,  within  about 
60  miles  of  the  Main  Reef  Series.  It  is  to  be 
hoped  that  the  sale  of  crude  calcined  soda,  for 
this  and  other  purposes,  will  prove  beneficial  to 
both  buyer  and  seller. 

Green's  Eeonomiser  Tubes. — It  is  well  known 
that  the  vertical  cast  iron  tubes  of  Green's 
Economisers  become  gradually  coated  with  scale, 
where  hard  water  is  used  for  boiler-feed.  The 
scale  formed  in  these  tubes  is  very  hard  and 
difficult  to  remove.  A  set  of  such  tubes  had  to 
be  cleaned  recently  on  the  City  it  Suburban 
mine.  Mr.  Pattrick,  the  Government  Boiler 
Inspector,  suggested  the  use  of  soda,  and  some 
"South  African  crude  calcined  alkali  was  used. 
This,  after  digesting,  worked  to  the  back  of  the 
scale,  causing  it  to  loosen,  when  it  was  easily 
removed  by  a  spnng  scraper.  (A  sample  of  the 
•scale  which  was  brought  ofi'  was  exhibited. ) 

Soda  Crystals. — Over  .30  tons  of  crystals  were 
manufactured  at  the  experimental  works  in  Main 
Street.  A  sample  taken  by  myself  was  tested,  and 
I  give  the  analysis  of  others,  for  comparison  : — 


*Sodium  Carbonate 
,,        Chloride 
,,       Sulphate 

*  =  Keal     Soda 
(Xa.,0)        ... 


S..i 

Alkali 

Ld. 


3S  40° 

119 

•1-2 


24 -46°; 


Tyneside  Samples. 


Allhusen 


3419 
0-10 
3-40 


23  00 


Theor- 
retical 
Pure. 


3419 

•05 

2  21 


20-00 


37  •07% 


21-68% 


"  The  Indirect  Advantages  of  a  Slimes  Plant."  this  Journal, 
Volume  II.,  p.  657. 


Soda  Ash. — The  writer  prepared  a  sample  of 
soda  a.sh  by  desiccating  crystals  (as  above)  and 
obtained  an  ash  testing :— Sodium  Carbonate 
96-40  ;  =  avaihble  Soda  (Na.O)  56-38%.  Such 
a  product  should  prove  useful  in  South  Africa  for 
many  industries. 

Relined  Alkali. — It  is  hoi)ed  to  manufacture  a 
purer  product,  granulated  and  with  a  mere  trace 
of  chloride,  to  be  sold  at  a  higher  price. 

Caustic  Soda. — From  Soda  Crystals  (made 
from  the  calcined  product)  I  prepared  a  small 
batch  of  Caustic  Soda,  working  under  several 
disadvantages ;  however,  the  caustic  so  made 
tested  : — 

*Sodium  Hydrate  =88-13% 

*  =  Available  Soda(Na„0)  68-3  % 

The  Alkali  Trade. — Dr.  Moir,  in  his  valuable 
(•residential  address,*  thought  't  would  be  a  good 
thing  if  an  alkali  works  were  started  in  South 
Africa.  He  suggested  that  some  of  the  saltpans 
in  this  country  might  be  treated  for  the  produc- 
tion of  caustic  soda  and  hydrochloric  acid. 
Presumably,  he  had  in  mind  an  electrolytic 
process. 

The  Lehlaric  Process. — In  this  process,  coarse- 
grained "  chemical  salt  "  is  treated  with  sulphuric 
acid,  sulphate  of  soda  and  hydrochloric  acid 
being  obtained.  The  sulphate  of  soda,  mixed 
with  limestone  and  small  coal  is  converted  in 
revolving  ball  furnaces  into  ''  black  ash,"  which 
on  lixiviating  gives  solution  of  sodium  carbonate 
with  insoluble  "  tank-waste "  containing  chiefly 
calcium  sulphide.  From  the  crude  sodium 
carbonate  solution,  soda  ash  or  crystal  may  be 
manufactured  ;  or,  by  cau.sticising  with  lime  and 
evaporating,  caustic  soda  may  be  produced. 

Tlie  Aninionia-Soda  Process. — This  is  founded 
on  the  conversion  of  ammonium  bicarbonate 
and  common  salt  (or  brine)  into  sodium  bicar- 
bonate and  ammonium  chloride,  according  to  the 
etiuation  : — 
NaCl  +  NH3  +  H,0  -t-  CO,  =  NaHCOg  +  NH^Cl 

The  first  patent,  based  on  this  reaction,  was 
that  of  Messrs.  Dyar  and  Hemming,  in  1838,  the 
process  being  carried  out  for  a  while  in  Che.shire. 
Then  from  185-5  to  1858,  Schloesing  and  Rolland 
experimented  near  Paris,  producing  about  300 
tons  of  soda  in  two  years.  It  remained  for  M. 
Ernest  Solvay,  in  Belgium,  to  make  a  great  com- 
mercial success  of  this  process.  In  England, 
Messrs.  Brunner,  Mond  &.  Co.  working  Solvay's 
patents,  near  Northwich  in  Cheshire,  have  also 
been  highly  successful  and  have  paid,  for  many 
years,  handsome  dividends  to  their  shareholders. 
As  showing  how  the  ammonia  process  has  gained 
upon,   and   overtaken,  the  older  Leblanc  process, 

•This  Journal,  July  1910,  p.  9. 
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I  quote  the  following  figures  showing  the  world's 
production  of  soda  ash*  : — 


Total 

Leblanc 

Ammonia 

^  ears. 

Proiluction. 

Ash. 

Soila  Asli. 

From 

Tons 

Tons. 

Tons. 

1864-1868 

375,000 

374,700 

300 

1884-1888 

800,000 

515,000 

285,000 

1889-189.3 

1,023,000 

538,000 

485,000 

1894-1898 

1,250,000 

570,000 

680,000 

1899-1900 

1,500,000 

600,000 

900,000 

1900-1903 

1,750,000 

150,000 

1,600,000 

It  is  somewhat  remarkable  that  up  to  the  pre 
sent  the  manufacture  of  soda  ash  has  been 
practically  confined  to  the  Northern  Hemisphere. 
Since  about  1885,  it  may  be  said  that  the 
Leblanc  process  has  managed  to  survive  because 
of  the  world's  demand  for  chlorine,  in  the  form 
of  bleaching  powder  or  chlorates.  The  recovery 
of  good  marketable  sulphur,  both  "block"  and 
"  flowers,"  by  the  Chance-Claus  process,  from  the 
tank-waste  of  the  lixiviating  vats,  has  also  helped 
the  Leblanc  process.  The  writer  can  remember 
when  there  were  some  thirty  Leblanc  alkali 
works  in  the  N.E.  of  England,  from  the  Tyne  to 
the  Tees  ;  competition  with  the  Solvay  process 
has  been  so  keen  that,  now,  only  two  Leblanc  and 
one  ammonia-soda  works  are  operating  ni  that 
district. 

77te  United  Alkali  Co.,  Ltd ,  represents  a 
great  "  combine  "  of  British  Leblanc  manufac- 
turers. Formed  in  1890  with  a  capital  of 
£8,218,670,  it  included  some  48  works  in  Great 
Britain  and  Ireland.  Within  about  a  year, 
something  like  half  of  those  48  works  were  shut 
down,  by  a  system  of  centralising  and  giving 
orders  to  the  best-situated  works.  Now,  .some, 
20  U.  A.  Co.  Leblanc  works  are  still  operating 
and  the  same  firm  has  ammonia-.soda  works  at 
Fleetwood. 

Electrolysis. — Another  competitor  to  both  the 
processes  I  have  mentioned,  is  the  electrolytic 
method.  By  this,  brine  is  decomposed  into 
.sodium  and  chlorine.  The  metallic  .sodium 
forms  an  amalgam  with  mercury,  which  is  used 
as  the  negative  pole.  This  amalgam  flows  into 
a  separate  compartment  of  the  electrolytic  cell, 
where  it  decompo.ses  water,  forming  a  .solution  of 
almost  pure  caustic  soda.  Carbon  is  used  as 
the  positive  pole  and  the  chlorine  evolved  there 
is  led  off  into  chambers  for  the  manufacture  of 
bleaching  powder. 

The  Castner-Kellner  Alkali  Co.  has  been  the 
most  succe.ssful  firm  with  this  jirocess.  Their 
works  at  Weston,  near  Runcorn,  Cheshire,  started 
17    years    asro.    now    employ    600    men,    in    the 


^I>r.  G.  Luii; 
p.  600. 
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manufacture  of  bleaching  powder,  caustic  soda, 
sodium  peroxide  and  liquid  chlorine,  and  are 
being  extended.  This  firm  has  large  works  in 
Germany,  also  a  sodium  plant  on  the  Tyne,  and 
is  interested  in  the  manufacture  of  sodium 
cyanide,  by  the  Cassel  Cyanide  Co.  of  Glasgow, 
according  to  Mr.  H.  Y.  Castner's  patents. 
Another  firm,  the  Electrolytic  Alkali  Co.,  which 
worked  the  process  of  Hargreaves  and  Bird  at 
Middlewich,  Cheshire,  has  recently  collap.sed. 

In  delivering  the  Ferdinand  Hurter  Memorial 
lecture  to  the  Liverpool  Section  of  Chemical' 
Industry*'  in  1911,  my  friend  Mr.  Max  Hasen- 
clever  said  : — We  often  read  that  the  old  Leblanc 
process  has  almost  entirely  been  replaced  by 
electrolysis.  It  is  however  not  sufficiently 
known  that  manufacturers  of  Leblanc  soda  have 
also  been  progressive  and  improved  their  procea 
up  to  quite  recently.  Instead  of  the  old,  we 
may  call  it,  today,  the   new   Leblanc   process. 

In  ray  opinion  it  would  have  been  more 
economical  to  produce  by  the  Leblanc  process  all 
the  electrolytic  products  derived  from  the 
chlorides  of  sodium  and  potassium,  as  far  as  they 
are  based  on  fuel." 
Imports  of  Al  lull  i  Into  theUnion  of  South  Afriraj  : 

1910.  1911.        '1912. 

Caustic  soda,  value  £23,834  £20,637  £29,898 
Washing  Soda,  i.e. 

"crystals"      ...  634 

Soda,  nototherwise 

described         ...      14,521 


450 


578 


1.5,182       20,671 


Total  ..     £38,989    £36,269    £51,147 

Soaii. — It  is  interesting  to  note  here  that  the 
imports  into   the    Union,  which   amounted  to  a 
value   of   £187,285   for    1911,    fell  to  a  value  of 
£112,367  in  1912;  the  result  of   South   African, 
manufacture. 

Soda  Ash  from  Katnral  Soda. — Dr.  Lunge 
writing  in  1 909,  quotes  the  fact  that  22,000  tons 
of  .soda  ash  from  natural  soda,  are  produced! 
annually  in  the  States  of  Nevada  and  California. 
Hecent  E.rports  from  United  Kiw/dom. — The 
following  figures  showing  exports  of  heavy 
chemicals  from  the  United  Kingdom  are  from 
The  Timesl  :— 


Yearly  average, 

1880-85 
„  1900-06 
„   1907-12 


Soda  Ash, 


Bleaching 
Powder. 


Tons.      [ 

164,385 
58,211 
97,952  ; 


Tons. 

77,.509 
34,732 
39,206 


Caustic 
Soda. 


Tons. 

97,013 
77,.509 

77,098 


•See  ^Tounm?  .S'..i./Vf«  Chnnical  ImlUKtni,  Vol.  XXX.,  p.  1293. 
iSee   Bluc-hrink-s,  "Traiie  iinil  Shipping"  for  1911   and   1912, 
Union  Government  of  Sovith  Africa 

{See  The  Chemical  World,  .Kwx.  1913,  p.  241, 


Nov.  1913 


7'.  D.  Delj»at — Ejplosives  in  Hand  and  Machine  Labour  Slopes 


241 


Hostile  taiiti's  abroad  and  a  great  rise  in  the 
price  of  small  coal,  at  Home,  have  injuriously 
aftected  British  alkali-makers  during  the  past  20 
years.  It  is  often  cast  as  a  slur  on  this  newest 
Dominion  of  the  British  Empire,  that  we  import 
more  per  head  of  white  population  than  any 
other  British  colony.  It  may  he  that  the  large 
native  population  somewhat  helps  to  swell  those 
imports,  for  we  know  how  the  Katir  delights  to 
ape  the  European.  In  California  and  Australia, 
the  population  (attracted  there,  firstly,  by  the 
magnetism  of  gold),  has  developed  agricultural 
and  other  industries.  We  see  such  developments 
beginning  here,  already.  As  good  Soutli  Africans, 
we  hope  in  the  near  future  to  increase  our 
exports;  meanwhile  let  us  remember  the  advice 
of  Carlyle  :  "Produce!  Produce!  Were  it  but 
the  pitifullest  infinitesimal  fraction  of  a  product, 
produce  it.  .  .  .  'Tis  the  utmost  thou  hast 
jn  thee  :  out  with  it,  then." 

Mr.  A.  Whitby  {Member  of  Council):  I 
should  like  to  propose  a  very  hearty  vote  of 
thanks  to  Mr.  Watson  for  this  paper  This  is  a 
very  interesting  paper,  and  shows  earnest  advocacy 
of  a  new  South  African  indu.stry.  It  i.s,  however, 
long,  and  deals  with  .so  many  points,  that  it  is 
impossible  to  discuss  it  in  detail  to-night.  One 
point  I  note  is  with  regard  to  the  question  of 
using  crude  soda  as  a  neutralising  agent  for  mill 
solutions.  This  is  extremely  controversial,  and, 
although  it  may  neutralise  acidity,  carbonate  of 
soda  is  not  the  coagulant  that  lime  water  is,  and 
the  latter  is  necessary  in  slime  settlement. 

Mr.  J.  R.  Williams  {PuM-President)  :  I  beg 
to  second  the  vote  of  thanks.  I  do  not  think 
any  of  us  are  jirepared  to  discuss  this  paper  to- 
night, but  I  feel  sure  it  will  lead  to  interesting 
discussions  at  future  meetings. 


EXPLOSIVES   IN   HAND   AND   MACHINE 
LABOUR   STOPES. 


By  T.   D.  Delpeat  (Member). 


Looking  through  any  number  of  the  Rand 
Mining  statistics  one  will  note  that  a  greater 
quantity  of  explosives  is  required  in  machine 
stopes  than  in  hand  labour  stopes  to  break  a  ton 
of  reef,  for  instance  :  — 

,^[odder  B. — Cost  of  explosives  per  ton  of  reef 
broken  in  hand  labour  .stopes  6'6d.,  rf«<to  machine 
stoj>es  lOd.,  increase  54%, 

City  Deep. — Cost  of  explosives  per  ton  of  reef 
brdken  in  hand  labour  stopes  Il'ld.,  ditto 
machine  stopes  16-7d.,  increase  50%. 


Rose  Deep. — Cost  of  ex[)losives  per  ton  of  reef 
broken  in  hand  labour  .stopes  106d.,  ditto 
machine  stopes  1-1 'Od.,  increase  34%. 

Geldenhuis  Deep. — Cost  of  explosives  per  ton 
of  reef  broken  in  hand  labour  stopes  11  •4d  ,  ditto 
machine  stopes  16'8d.,  increase  47%. 

Durbau-Roodepoort  Deep. — Cost  of  explosives 
per  ton  of  reef  broken  in  hand  labour  stoi)es  8d., 
ditto  machine  stopes  12'6d.,  increa.se  57%. 

If  one  takes  into  consideration  the  fact  that 
usually  machine  stopes  are  wider  than  hand 
labour  stopes  this  discrepancy  becomes  even 
more  surprising,  for  comparing  wide  and  narrow 
hand  stopes  or  wide  and  narrow  machine  stopes 
the  conclusion  one  invariably  arrives  at  is  that 
less  explosives  are  required  to  break  a  ton  of  reef 
in  a  wide  stope  than  in  a  narrow  one.  Take  for 
instance  the  following  mi.ies  working  under 
approximately  the  same  conditions  as  regards 
nature  of  reef : — 

Robinson  Gold  Mining  Co. — Average  width  of 
hand  labour  stopes  65  in.,  co.st  of  explosives  per 
ton  7  3d. 

Village  Main  Reef. — Average  width  of  hand 
labour  stopes  43  in.,  cost  of  explosives  per  ton 
12-4d. 

Robinson  Gold  Mining  Co. — Average  wiilth  of 
machine  stopes  92  in.,  cost  of  explosives  per 
ton  7-4d. 

Village  Main  Reef. — Average  width  of  machine 
stopes  58  in.,  cost  of  explosives  per  ton  16-2d. 

These  figures  include  the  cost  of  fuse  and 
detonators.  A  machine  stope  producing  the 
same  tonnage  as  a  hand  labour  stope  u.ses 
less  fuse  and  fewer  detonators,  but  as  these  are 
details  of  secondary  importance  they  will  be  left 
out  of  this  consideration. 

That   the  ditference   of  cost  in   ex]ilosives  per 
ton  is  a  matter  worth  looking  into  will  be  shown 
by  the  following  example  : — 
City  Deep. 
Cost    of    explosives    per    ton  of  reef  in 

machine  stopes       ...  ...  ...      167d. 

Cost    of    explosives    per    ton  of  reef  in 

hand  labour  stopes  ...  ...      IT  Id. 


•6d. 


Difference 

Tonnage  from  machine  stope  say  23,000 
monthly,  23,000  x  5-6d.  =£480. 

The  same  money  otherwise  expended  would 
serve  to  break  1,400  tons  of  reef. 

The  average  number  of  inches  drilled  per  shift 
per  boy  is  also  of  influence  on  the  cost  of  ex[)lo- 
sives  per  ton  of  reef  broken  for  instance. 

Crown  Mine.s. — Drilling  average  42  in.,  ex- 
plosives per  ton  12  5d. 

Bantjes  Consolidated  Mines. — Drilling  average 
35  in.,  explosives  per  ton  14'0d. 
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The  drilling  average  depends  on  the  efficiency 
of  the  boys  employed.  When  a  number  of  raw- 
boys  come  in,  fre.sh  from  their  kraals,  this  average 
declines.  A  boy  reaches  his  full  efficiency  about 
6  weeks  after  his  first  shift  below.  I  cannot  find 
any  data  which  would  enable  me  to  compare 
drilling  averages  and  cost  of  explosives  in 
machine  stopes  ;  more  likely  one  would  find 
that  there  also  an  increase  in  the  drilling 
average  would  be  accompanied  by  a  decreased 
cost  of  explosives  per  ton.  Machine  holes  on  an 
average  being  deeper  than  hand  labour  holes,  one 
might  be  led  to  expect  a  saving  of  explosives  in 
using  machines,  while,  as  already  pointed  out,  the 
reverse  is  the  case. 

After  the  detonator  has  exploded  the  top 
cartridge  of  a  hole  the  ensuing  chemical  action  is 
completed  very  quickly,  but  it  does  not  take  place 
simultaneously  in  all  pirts  of  the  charge.  This 
action  travels  from  top  to  bottom  by  a  wave  of 
pressure,  known  as  the  "  Explosive  Wave  "  It 
has  been  found  that  space  is  necessary  for  the 
propagation  of  this  wave  and  that  both  its  power 
of  penetration  through  the  unexploded  part  of  the 
charge  and  its  speed  are  functions  of  the  section 
of  the  cord  of  explosive  in  the  hole. 

I  now  enumerate  some  of  the  chief  advantages 
which  machine  holes  to  be  blasted  have  over  hand 
labour  holes  : — • 

1.  The  hole  is  deeper. 

2.  Its  section  is  large. 

3  Stope  faces  into  which  machine  holes  are 
drilled  are  wider. 

Yet  nothwithstanding  these  three  important 
advantages  more  explosives  are  used  to  break  a 
ton  of  reef  in  a  machine  stope  than  in  a  hand 
labour  stope.  If  the  explosives  were  to  be 
as  efficiently  applied  in  the  former  case  as  in  the 
latter  the  reverse  would  be  the  case,  and  this 
allows  one  to  believe  that  there  is  room  for 
improvement. 

The  following  causes  I  believe  are  the  most 
important  ones  which  counteract  the  advantages 
gained  by  use  of  machines.  Let  me  here  explain 
that  I  speak  only  of  large  machines  ;  small 
machines  in  all  statistics  occupy  an  intermediate 
position  between  hand  labour  and  machine  labour. 
The  causes  referred  to  are  : — 

1.  Machine  benches  practically  always  carry 
more  than  two  holes  ;  the  outside  two  are  charged 
heavier  than  is  necessary  to  ensure  the  formation 
of  a  large  free  face,  which  again  facilitates  the 
breaking  of  the  remaining  holes.  In  actual 
practice  however  it  is  found  that  the  sockets  in- 
variably left  by  the  holes  blasted  first  handicap 
the  remaining  holes  considerably.  In  hand  labour 
stopes  this  disadvantage  is  not  so  pronounced 
because  benches  carry  one  hole  only. 


2.  At  the  end  of  a  shift  a  machine  miner 
generally  has  12  holes  to  charge,  while  the  hand 
labour  miner  may  have  30.  It  follows  that 
the  machine  man  attaches  at  least  two  and. 
half  times  as  much  importance  to  each  of  his 
holes  as  the  hand  labour  miner  does  to  each  of 
his.  If  a  machine  hole  breaks  badly  there  may 
be  one  less  bench  available  for  the  next  shift,, 
and  this  is  naturally  a  more  serious  matter  than 
the  loss  of  a  hand  labour  bench.  The  tempta- 
tion therefore  exists  for  the  machine  man  to 
overcharge  his  holes.  If  he  be  a  careful  man  ami 
have  twice  as  many  benches  as  machines  he- 
should  blast  no  more  than  two  holes  per  bencli 
per  .shift,  thus  saving  the  powder  of  the  inner 
holes  should  the  outer  holes  break  badly  or  mis- 
fire. This  procedure  would  also  enable  him 
always  to  see  the  actual  burden  of  the  hole  he  is 
about  to  blast,  and  this  of  course  is  a  great 
advantage  when  he  estimates  the  quantity  of 
powder  required. 

3.  The  third  cau.se  is  to  be  found  in  the  manner 
of  tamping  generally  adopted.  Let  me  illustrate- 
my  point  by  an  example.  Assume  that  fi  in.  of 
tamping  is  just  sufficient  for  a  hole  ;  in.  in 
diameter.  It  will  not  require  much  thought  to- 
understand  that  this  depth  of  tamping  would  be 
quite  inadequate  for  a  hole  18  in.  in  diameter, 
should  it  ever  be  necessary  to  charge  a  hole  of 
such  absurd  dimension.  As  the  section  of  the 
hole  increases  the  depth  of  tamping  must  also  be 
increased.  If  the  diameter  of  one  hole  be  1  in.,, 
and  of  another  2  in.,  then  the  depth  of  tamping 
in  the  latter  hole  should  theoretically  be  twice  as 
much  as  in  the  former.  This  of  course  only 
applies  to  holes  of  cylindrical  shape,  but  one 
.should  remember  that  a  hole  made  by  machine 
labour  is  of  more  pronounced  conical  shape  than 
that  made  by  a  hammer  boy,  and  that  the  tam[)- 
ing  in  it  is  therefore  at  a  decided  disadvantage. 
It  is  ])o.ssible  that  the  quantity  and  quality  of 
tamping  generally  u.sed  for  machine  holes  does 
not  offer  sufficient  resistance  to  the  pressure  put 
thereon,  and  that  considerable  leakage  and  loss 
of  pressure  result.  That  insufficient  tamping 
leads  to  bad  results  is  demonstrated  when  break- 
ing rock  by  plastering  or  blistering,  the  resistance 
then  offered  by  the  tamping  is  merely  its  weight 
or  inertia,  and  the  efficiency  of  the  explosives 
used  is  con.sequently  very  low. 

4.  It  stands  to  reason  that  when  four  holes  are 
drilled  by  a  machine  from  one  position  of  the 
bar,  these  holes  can  not  all  be  placed  in  such  a 
manner  that  each  of  them  takes  full  advantage  of 
slips  and  cleavage  planes  in  the  reef.  It  must 
also  be  true  that  when  a  bench  only  carries  one 
hole  as  in  hand  labour  sloping  the  position  of 
this  hole  can  be  made  nearly  perfect,  but  I  doubt 
very  much  whether  the  average  miner  be  suffi. 
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ciently  observant  to  secure  the  greatest  possible 
benefit  from  such  natural  advantages,  and  assum- 
ing even  that  he  have  the  necessary  skill,  the 
opportunity  for  exercising  it  would  not  occur 
more  than  once  per  stope  per  shift. 

.5.  The  velocity  with  which  the  e.xplosive  wave 
travels  through  the  charge  is  not  uniform,  it 
gradually  diminishes,  and  thus  the  explosion 
becomes  less  and  less  violent  as  it  approaches  the 
bottom  of  the  hole.  The  first  few  cartridges 
decompose  at  a  much  quicker  rate  than  those 
deeper  in  the  hole,  the  gases  evolved  last  are 
therefore  subjected  to  cooling  and  leakage  for  a 
longer  space  of  time  than  those  liberated  at  an 
earlier  stage  of  the  chemical  change.  The  pres- 
sures in  the  lower  part  of  a  hole  are  never  as  high 
as  tho.se  in  the  top  part,  and  a  machine  hole  being 
deeper  than  a  hand  labour  hole  is,  in  this  respect, 
at  a  disadvantage. 

To  lower  the  cost  of  explosives  per  ton  of  reef 
broken  the  following  suggestions  are  offered  : — 

1.  Always  use  a  large  detonator,  certainly  not 
smaller  than  No.  8.  By  these  means  the  powers 
of  penetration  and  velocity  of  the  explosive  wave 
are  increased  and  though  this  wave  will  still 
"  tail  off  "  its  pressure  will  never  fall  so  low  as 
when  small  detonators  are  used. 

I  note  that  the  sale  of  large  detonators  is 
increa.sing  in  the  Transvaal,  and  hope  that  the 
small  detonator  will  soon  be  a  thing  of  the  past. 

2.  Use  electric  detonators  and  use  this  deton- 
ator in  the  bottom  cartridge,  reversing  the  usual 
method  of  charging.  By  these  means  one  ensures 
that  the  most  violent  part  of  the  explosion  shall 
coincide  with  the  region  of  largest  burden. 

I  understand  this  method  was  used  for  sinking 
a  shaft  "2,000  feet  deep  in  a  mine  east  of  Johan- 
nesburg. Ordinary  fuse  was  used,  but  this 
would  appear  risky  as  the  fuse  might  set  fire  to 
the  explosives  before  reaching  the  detonator. 

3.  Make  careful  tests  in  many  mines  to  ascer- 
tain if  it  be  absolutely  necessary  to  use  blasting 
gelatine  to  such  an  extent  as  it  is  at  present.  I 
am  under  the  impression  that  a  gelignite  contain- 
ing a  high  percentage  of  nitroglycerine  would  in 
many  cases  give  excellent  results.  The  cost  of 
such  an  explosive  would  of  course  be  lower  than 
that  of  blasting  gelatine. 

4.  In  machine  stopes  the  tamping  should 
always  reach  to  the  collar  of  the  holes. 

5.  Offer  .some  monthly  reward  to  the  machine 
and  hand  labour  miner  whose  explosives  bill  is 
lowest  per  ton.  In  order  to  make  these  costs 
comparative  a  formula  must  be  framed  which 
takes  into  consideration  stope  width  and  drilling 
average. 

Not  long  ago  much  was  expected  from  an  Italian 
process.  The  idea  was  to  mix  finely  powdered 
aluminium   with  the  explosives.     As  is   known^ 


nitroglycerine  (C3H503[N02]ij)  is  slightly  over 
oxidised,  and  the  idea  was  to  allow  this  O  to 
combine  with  the  Al  into  Al.iO^.*  Al  is  usedfor 
.some  such  purpose  in  the  Goldschmidt  process. 
The  surplus  of  O  contained  in  nitroglycerine  is, 
however,  needed  for  the  oxidation  of  the 
collodion  cotton  and  parchment  paper  present, 
and  such  a  mixture  would  give  rise  to  an  exces- 
sive amount  of  CO.  This,  of  cour.se,  would  be 
most  undesirable.  It  may  be  that  the  difticulty 
can  be  overcome  by  a  further  addition  of  nitre. 
It  is  not  difficult  to  find  the  correct  proportion  in 
weight  between  nitre  and  aluminium,  but  this 
mixture  produces  but  little  gas.  Adding  this 
nitre-aluminium  mixture  to  blasting  gelatine 
therefore  reduces  the  weight  of  the  gases  evolved 
per  unit  weight  of  explosive,  though  raising  the 
temperature  at  which  they  are  produced.  The 
calculation  of  the  proportion  between  blasting 
gelatine  and  nitre-aluminium  mixture  which 
would  give  the  highest  possible  pressures  then 
becomes  a  rather  involved  problem  of  maxima  and 
minima,  which  I  found  too  laborious  to  work  out. 

It  i.s,  of  course,  clear  that  the  cost  of  explosives 
per  ton  does  not  determine  the  cost  per  ton 
broken  although  it  is  an  appreciable  part  of  it. 
Briefly  my  point  is  that  if  a  ton  of  reef  can  be 
broken  in  a  narrow  hand  stope  for,  say,  sixpence 
worth  of  explosives,  one  ought  to  be  able  to  do  as 
well  in  a  wide  machine  stope,  other  considerations 
remainuig  the  same. 

I  hoi)e  discussion  will  bring  out  some  interest- 
ing, points  and  that  where  I  have  made  mistakes 
I  shall  be  let  down  gently. 

Mr.  J.  Chilton  {MemUr):  I  have  great 
pleasure  in  moving  a  vote  of  thanks  to  Mr. 
Delprat  fot  his  most  interesting  paper.  As  he 
criticises  my  work,  I  intend,  at  a  later  date,  to 
submit  a  defence. 

Mr.  W.  Waters  {Asmciate):  I  have  very 
great  pleasure  in  seconding  the  vote  of  thank.s. 
Great  attention  and  study  are  given  on  the  Kand 
to  the  question  of  gold  recovery  on  the  surface, 
but  it  has  often  occurred  to  me  that  too  little 
attention  is  paid  to  the  science  of  blasting  out  the 
rock  underground.  The  author  has  afforded  some 
useful  information  on  the  latter,  and  the  only 
fault  I  have  to  find  with  him  is  that  his  paper  on 
the  subject  is,  if  anything,  too  short. 

Mr.  E.  M.  Weston  (Member)  -.  I  should  like 
to  add  my  thanks  to  the  author  for  his  most 
interesting  paper.  I  am  afraid,  however,  he  has 
been  doing  what  I  have  done  on  several  occasions, 
that  is,  he  has  started  to  discuss  a  subject  with- 
out   reading   up    authorities    first,   or  he   would 

•Thi.-i  oxidation  i.s  accompanied  by  a  large  liberation  of  heat- 
which  should  serve  to  produce  larger  pressures  in  the  resulting 
gases. 
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have  found  out  that  there  is  a  definite  law  i 
governing  the  relation  of  charge  to  harden.  The 
amount  of  explo.sive  used  increases  with  the 
square  of  the  burden  on  the  hole.  That,  of 
course,  is  the  main  reason  that  when  deeper  hole.? 
are  put  in  with  a  larger  burden  on  them,  one  is 
naturally  bound  to  use  more  explosive  than 
where  shorter  holes  are  put  in  with  less  burden. 
I  should  advise  the  authiir  to  look  up  former  dis- 
cussions on  this  subject  in  the  Journal. 

The  President  :  I  must  congratulate  the 
author  on  this,  his  first  pajier  to  our  Society.  I 
think  he  will  find  that  the  main  ditiereace  which 
causes  the  higher  consumption  of  explosives  with 
machine  work  lies  in  the  interdependence  of 
machine  holes  as  compared  with  the  independence 
of  hand  holes ;  and  that  the  extra  amount  used  in 
machine  stoping  may  be  justly  regarded  as  an 
insurance  against  the  interruption  of  an  important 
chain  of  events. 


MINING  COPPER  ORES  AT  MESSINA. 


(Read  at  Aac/ttst  Meetitu/,  1913.) 

By  J.  Allan  Woodisurn,  M.Inst.M.M. 

(A.ssociate). 


DISCUSSION. 

The  President  -.  I  am  sure  you  will  all  join 
with  me  in  welcoming  Mr.  Allan  Woodburn,  the 
manager  of  the  Me.ssina  mine,  who  is  present 
with  us  to-night.  His  paper  on  the  mine  was 
most  interesting,  and  I  am  sorry  that  distance 
prevents  him  from  visiting  us  oftener. 

Mr.  Allan  Woodburn  (Associate)  -.  It  was 
very  encouraging  to  read  in  the  Joarnal  the  com- 
plimentary remarks  regarding  the  paper  which  I 
submitted  in  August,  and  I  wish  to  expre.ss  my 
thanks  for  the  expression  of  welcome  which  has 
been  given  me  to-night.  If  the  paper  was  appre- 
ciated by  some,  and  if  it  has  been  of  any  value  to 
the  Journal  of  the  Society,  I  am  more  than 
satisfied.  As  is  well  known,  the  Messina  mine  is 
the  only  producing  copper  mine  in  the  Transvaal, 
and,  as  such,  I  thought  a  description  of  it  might 
be  of  interest  to  members. 

Since  writing  the  paper,  the  new  plant  has  had 
more  than  a  trial  run,  and  although  we  are  still 
waiting  for  the  heavy  rain.s,  which  have  fallen 
here,  but  which  have  not  yet  reached  us  in  the 
north,  and  although  we  are  rather  handicapped 
by  a  scarcity  of  water,  yet  in  October  we  were 
able  to  produce  600  tons  of  concentrate,  assaying 
close  on  50%  copper,  which  output  was  of  the 
value    of   fully  £15,000;    several  hundred  tons 


having  been  transported  by  ox  wagon  and  donkey 
wagon  to  the  rail-head,  which  is  still  about  20 
miles  away  from  the  mine.  We  are  looking  for- 
ward to  having  the  railway  actually  at  the  mine 
within  the  next  month  — certainly,  we  hope,  be- 
fore Christmas.  Within  a  few  months  we  are 
hoping  to  reach  a  total  monthly  production  of 
close  upon  a  thousand  tons  of  50%  concentrate. 

The  paper  just  read  on  the  Soda  Deposits  of 
Africa  causes  me  to  bring  forward  rather  an 
interesting  point,  which  we  found  out  during  the 
last  month  in  connection  with  the  furnaces  which 
have  been  running  since  the  beginning  of  .July. 

We  re(juired  a  certain  amount  of  lime  for  Hux- 
ing  purpose.s,  and  locally  there  is  a  certain  amount 
of  lime  lying  around  on  the  surface  which  we 
have  used  for  the  past  five  years  for  building 
purposes.  Unfortunately  there  is  a  large  per- 
centage of  silica  in  this  lime,  and  it  was  not  so 
suitable  as  a  chemical  fiux.  We  tried  a  truck 
load  of  lime  from  Pretoria,  and  found  it  suitable, 
but  in  the  meantime  we  found  that  the  ash  from 
the  boilers  contained  a  very  high  percentage  of  lime, 
and  this  boiler  ash  is  now  being  used  as  a  flux  in 
the  furnaces  for  copper  smelting,  and  we  find  it 
very  satisfactory.  This  has  enabled  us  to  cease 
obtaining  lime  from  a  considerable  distance,  as 
we  have  a  large  quantity  of  this  wood  ash  fr(jm 
the  boilers  available. 

I  have  again  to  thank  you  very  much  for  the 
manner  in  which  you  received  the  paper,  and  for 
the  pleasant  welcome  to-night 


VENTILATION   OF  THE  MINES  OF  THE 

RAND  :  THE  PROBLEM  OF  OBTAINING 

HEALTHIER  CONDITIONS. 


(Read  at  Se2)lember  Meeting,  1913.) 
G.  H.  Blenkinsop,  M.Inst.M.M.  (Associate). 

DISCUSSION. 

Mr.  J.  Gibson  {Associate):  The  author  quotes 
largely  from  reports,  and  inter  alia  makes  certain 
assum[)tions  and  draws  conclusions  which  are  not 
•so  far  found  to  be  correct  in  actual  practice. 
With  regard  to  underground  temperatures  it  is 
well  known  that  these  do  not  vary  in  the  dee[ier 
mines  to  anything  like  the  extent  experienced  on 
the  surface.  The  rock  temperature  at  say  2,500 
ft.  vertical  is  about  75°  F.  and  the  air  tempera- 
ture in  the  workings  adjacent  is  much  the  same. 
The  author  assumes  (for  the  Rand)  1°  in  200  ft. 
as  the  rate  of  increment,  which  is  much  above 
observed  rates  and  applies  this  rate  to  both 
vertical  and  longitudinal  distances,  thereby  con- 
fusing a  natural  rate  of  increase   for  depth   with 
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the  increment  in  a  current  traversing  workings 
longitudinally.  This  latter  increment  for  any 
particular  level  is  hardly  apparent. 

It  is  generalh'  admitted  and  understood  that 
the  evil  ett'ects  of  humidity  in  the  air  are  largely 
nullified  when  means  are  provided  to  remove  the 
bodily  heat  as  fast  as  it  is  produced.  This  can  be 
done  by  havinga  good  current  of  air  to  carry  off  the 
heat  produced  by  the  exertion.  Itis  alsowellknown 
that  it  '\s  not  the  actual  temperature  of  the  air, 
but  the  relative  humidity  which  affects  the  persons 
working.  This  of  course  applies  only  up  to  certain 
limits.  To  strive  to  create  satLsfactor}"  condi- 
tions of  ventilation  (more  particularly  in  places 
where  the  temperature  rises  near  to  or  above  that 
at  which  detrimental  results  ensue)  should  be  our 
aim,  and  I  believe  that  the  hi.story  of  the  methods 
introduced  into  our  mines  within  recent  years 
bears  strong  evidence  that  this  is  being  attained. 
It  is  hardly  fair  to  condemn  fan  ventilation, 
because  it  does  not  happen  to  be  a  direct  method 
of  supplying  fresh  air  to  working  places,  and  to 
offer  as,  the  author  does,  a  system  of  direct 
delivery  by  u.se  of  blowers  and  ducts.  Fan  ven- 
tilation as  practised  on  the  Hand  can  be  fairly 
described  as  a  method  of  exhausting  the  foul  air 
and  indirectly  supplying  fresh  air  by  induced 
currents.  To  my  mind  it  is  preferable  to  the 
author's  propo.sals  whereby  all  travelling  ways, 
etc.  would  be  the  routes  for  exhaust  air  and  gases 
and  all  other  workers  except  those  in  the  imme- 
diate vicinity  of  the  delivery  pipes  would  have  to 
work  in  vitiated  air.  It  would  seem  therefore 
that  where  ideal  methods  cannot  be  attained 
without  prohibitive  expense  or  for  other  causes, 
we  must  have  recourse  to  the  most  reasonable 
compromise.  In  the  case  of  the  mines  of  the 
Rand,  this  is  to  have  all  shafts  used  for  hauling 
and  travelling  converted  to  downcast.?,  using 
one  or  more  as  the  upcasts.  In  some  cases  the 
outcrop  mines  have  been  used  for  this  purpose, 
in  others,  one  of  the  main  shafts  has  been  used 
or  some  abandoned  shaft,  whilst  in  the  case  of 
the  City  Deep  a  large  circular  shaft  purely  for 
this  purpo.se  is  now  being  sunk,  and  for  new  mines 
it  would  be  difficult  to  devise  a  better  system,  as 
this  ensures  good  fresh  air  to  all  the  working 
shafts,  .stations  and  levels,  and  no  waiting  and 
but  little  work  done  in  the  return  airways. 

[  might  here  record  that  over  30  years  ago  my 
late  father,  in  his  capacity  as  consulting  engineer 
to  many  of  the  mining  companies  working  the 
deep  alluvial  leads  of  Victoria,  was  obliged  to 
install  several  systems  similar  to  that  now  pro- 
posed by  the  author  for  the  Hand.  But  the  con- 
ditions are  .so  dissimilar  that  comparison  is  out 
of  the  question.  In  the  deep  alluvial  mines 
mentioned  the  leads  were  very  vvet,  in  some  cases 
taking  years  of  pumping  to  drain  them  and  they 


were  also  charged  with  large  quantities  of  gases, 
chiefly  carbonic  acid  gas,  which  in  days  of  low 
barometric  pressure  issued  into  the  mines  and  for 
days  no  work  could  be  done.  Obviously  no 
.system  of  exhausting  could  possibly  be  of  any 
use,  and  this  led  my  father  to  introduce  a  pres- 
sure system  by  installing  one  or  more  Roots' 
blowers  with  galvanised  piping  reticulating 
through  the  workings.  On  very  bad  days,  how- 
ever, it  was  not  uncommon  to  find  this  was  not 
altogether  satisfactory,  and  whilst  the  shift  could 
go  down  not  much  work  would  be  done.  It  did, 
however,  give  satisfaction  generallj',  and  almost 
entirely  did  awa)-  with  the  loss  of  time  previously 
occurring  at  frequent  intervals. 

To  advocate  a  pressure  system  on  the  Rand, 
however,  where  totally  different  conditions  pre- 
vail, and  indeed  where  the  workings  are  so  ex- 
tensive, does  not  appear  to  offer  the  same  chances 
of  success  as  the  .system  of  exhausting  by  fans. 

Since  writing  the  above  I  have  read  the  con- 
tributions of  some  other  members,  and  notice  a 
reference  to  the  effect  of  falling  water  on  the 
temperature.  This  effect  is  very  evident  at  the 
No.  4  shaft  (downcast)  of  the  Geldenhuis  Deep, 
Ltd.  where  water  is  almost  continually  falling  in 
the  vertical  portion.  This  is  about  1,200  ft. 
deep,  to  the  6th  level  below  which  the  bend 
occurs.  At  this  level  the  mine  temperature 
varies  from  5-5"  F.  to  62°  F.,  and  no  higher  read- 
ings have  been  observed  even  at  midday  during 
very  hot  weather  when  the  surface  temperature 
may  be  74*  F.  or  higher.  This  shews  a  cooling 
effect  of  about  1 2'  for  a  hot  day,  whilst  on  a  very 
cold  day  the  air  going  down  would,  if  at  a  lower 
temperature  than  55',  be  warmed  up  to  this 
degree  the  lowest  reading  recorded  during  cold 
weather. 

Mr.  H.  C.  Boydell  {Member):  The  system 
advocated  by  Mr.  Blenkinsop,  ventilation  by 
Roots'  blowers,  has  been  tried  in  Australia, 
chiefly  in  the  deep  level  alluvial  mines  of  Victoria, 
and  amongst  others,  was  investigated  by  the 
Mine  Ventilation  Board  in  the  years  1899-1900. 
The  whole  matter  is  dealt  with  in  the  reports 
issued  by  that  Board,  and  the  following  are  a  few 
of  the  results  obtained  in  tests  made  with  blowers. 

At  the  Berry  Consols  Mines  at  Allendale  (near 
Ballarat)  two  No.  4  Roots'  blowers  were  in  use. 
These,  working  under  a  water  gauge  of  17  in., 
had  a  combined  capacity  of  5,.310  cu.  ft.  per  min. 
at  the  blowers.  The  amount  of  air  actually 
delivered  at  the  faces  amounted  to  onlj-  895  cu. 
ft.  per  min.,  there  thus  being  a  loss  of  4,415  cu. 
ft.  per  min.,  equivalent  to  approximately  83%. 

In  another  test  made  in  the  No.  4  Roots'  blower 
at  the  No.  1  shaft  of  the  same  mine,  the  quantity 
of  air  given  out  by  the  machine  was  2,003  cu.  ft. 
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per  min.  under  a  water  gauge  of  21'25  in.,  whilst 
that  received  at  the  different  faces  was  only 
1,015  cu.  ft.  per  min.  An  "air  lock"  was  used 
in  this  mine  to  maintain  a  constant  pressure  of 
the  air  in  the  workings.  The  barometer  at  the 
surface  read  25'.34  in.,  whilst  that  in  the  air  lock 
was  29'85  in.  The  total  length  of  main  air  pipes, 
not  including  the  smaller  ones  to  the  different 
faces,  was  2,700  ft.  This  consisted  of  one  11  in. 
pipe  and  branched  off  into  two  7  in.  ones. 

At  the  No.  2  shaft  of  the  same  mine  a  No.  4 
Roots'  blower  .supplied,  under  a  water  gauge  of 
25'3  in.,  2,118  cu.  ft.  per  mm.,  of  which  only 
1,227  cu.  ft.  per  min.  found  its  way  to  the  faces. 
The  barometer  was  29 ■4-2  in.  at  the  surface  and 
and  30'35  in.  in  the  air  lock.  The  length  of 
main  pipe,  not  including  the  smaller  ones  to  the 
working  places,  was  3,135  ft.,  the  dia.  of  which  is 
not  given. 

At  the  Charlotte  Plains  Consolidated  Deep 
Levels,  Moolert,  Victoria,  a  No.  9  Roots'  blower 
was  used.  This  was  connected  to  2,175  ft.  of 
1-li  in.  pipe,  part  of  which  led  down  the  shaft 
337  ft.  deep.  Then  followed  a  reticulation  of 
1,550  ft.  11' in.  pipe,  1,000  ft.  10  in.,  2,270  ft. 
of  7  in.  and  90  ft.  of  5  in  ,  making  altogether 
7,085  ft.  of  pipe.  The  blower  working  under  a 
28^  in.  water  gauge  delivered  4,630  cu.  ft.  per 
min.,  of  which  only  1,136  cu.  ft.  per  min.  reached 
the  working  faces  of  the  mine. 

At  the  South  Star  Mine,  Ballarat,  a  No.  3 
Roots'  blower  was  connected  to  1 1  in.  pipe  led 
down  the  vertical  shaft  3,100  ft.  deep  and  then 
130  ft.  along  a  cross-cut  and  level.  The  blower 
ran  under  a  water  guage  of  18' 7  in.  and  had  a 
capacity  of  3,830  cu.  ft.  per  min.,  of  which  only 
510  cu.  ft.  per  min.,  approximately  13°^  was 
delivered  at  the  face.  The  temperature  at  the 
surface  intake  was  52°  F.,  whilst  that  of  the  air 
reaching  the  face  was  89°  F. 

A  noticeable  feature  of  all  the  tests  was  that 
no  matter  what  the  temperature  of  the  air  at  the 
blower  intake  was,  it  reached  the  face  at  the 
temperature  of  the  latter  place,  thus  showing 
that  ventilation  by  blowers  does  not  necessarily 
mean  a  supply  of  cool  air  in  the  workings.  In 
all  the  above  cases  reasonable  care  had  been  taken 
to  keep  the  air  pipes  and  their  joints  in  as  good 
condition  as  can  be  maintained  underground. 
A  number  of  results,  such  as  the  above,  caused 
the  Board  to  report  inter  alia  (Final  report  p.  6)  : 
"  The  mine  managers  appear  to  have  assumed 
that  nearly  all  the  air  pouring  into  a  Roots' 
blower  at  the  surface  reaches  the  men  for  whom 
it  is  intended.  It  is  clear  however  from  the 
evidence,  that,  owing  to  the  way  in  which  the 
air  pi|)es  have  to  be  put  in  and  owing  also  to  their 
length  and  often  unavoidable  leakage,  the  pro- 
portion of  air  that  reaches  the  men  is  often  but  a 


small  fraction  of  the  air  sent  from  the  engine 
room.  In  all  cases  the  amount  of  air  supplied 
was  quite  insufficient  to  keep  the  roadways  and 
faces  in  afresh  condition.  This  emphasizes  the 
opinion,  expressed  by  the  Board  before  and 
reiterated  here,  that  the  Roots'  blower  will  be 
found  suitable  only  for  mines  trhere  a  few  men 
are  at  ivork,  or  as  an  auxiliary  a2ypliance  toother 
inethols  of  ventilation." 

The  elfect  of  the  oxidation  of  pyrite  on  the 
temperature  of  mine  air,  referred  to  by  the 
author,  is  surely  negligible.  The  rate  of  oxida- 
tion under  ordinary  conditions  underground  on 
the  Rand  is  so  slow  that  it  would  form  a  good 
example  to  illustrate  the  difference  between 
quantity  of  heat  and  temperature.  The  only 
possible  effect  that  it  could  have  on  the  air  would 
be  a  withdrawal  of  oxygen  and  consequent  in- 
crease in  the  proportion  of  niti-ogen.  The  decay  of 
timbers  likewise  can  have  no  measurable  effect  on 
the  temperature  of  air  underground  generally.  As 
in  the  case  of  the  oxidation  of  pyrite,  it  would 
lead  to  abstraction  of  oxygen  and  thus  raise  the 
quantity  of  nitrogen  present,  but  not  necessarily 
produce  CO.,.  In  any  case,  influences  of  this 
kind  on  the  temperature  of  the  air  are  more 
than  counterbalanced  by  the  large  amount  of  low 
temperature  evaporation  that  goes  on  in  under- 
ground workings. 

Dr.  J.  Moir  (Past- President)  :  In  connexion 
with  this  pajier  I  wisli  to  call  your  attention  to 
an  important  article  on  "  Temperatures  in  Mines 
in  Great  Britain,"  by  Prof.  J.  Cadman*,  and  to 
its  bearings  on  labour  efficiency.  The  Table  on 
pp.  515-517  should  be  carefully  studied  by  every- 
one who  has  the  future  of  the  Rand  at  heart  and 
who  realises  how  much  that  future  may  be  cur- 
tailed unless  improved  efficiency  is  obtained. 
Judging  by  these  EnglLsh  results,  a  temperature 
of  only  75°  F.  (wet-bulb)  produces  a  marked 
'  slackness,'  and  if  we  consider  that  our  deeper 
mines  have  already  higher  wet  bulb  readings  than 
this,  w-e  see  that  this  question  of  efficiency  will 
become  urgent  in  the  next  year  or  so  :  this  is 
why  I  think  that  there  is  something  in  the  basal 
idea  of  Mr.  Blenkinsop's  paper,  faulty  as  it  is, 
namely  that  local  ventilation  of  hot  places  is  at 'pre- 
sent too  neglected,  and  could  be  greatly  improved 
by  a  scientific  suction  method,  which  would  only 
require  the  movement  of  a  very  small  volume  of 
air,  say  only  1%  of  the  output  of  some  of  our  big 
fans,  though  fan  ventilation  would  still  be 
recpiired  to  keep  the  main  airways  clear.  The 
author  unfortunately  gives  so  few  details  that  no 
one  can  say  if  his  proposals  are  scientifically 
sound  or  not  :  it  is  to  be  hoped,  anyway,  that 
they   are   sounder  than   his  remarks    on    mine- 
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temperatures     and     on     undergiound      physics 
generally. 

I  also  insert  the  following  important  data  on 
the  four  factors  which  govern  underground  tem- 
peratures (Cadman's  paper,  p,  512)  :  (1)  increase 
of  rock  temperature  with  depth,  here  say  4'°  F. 
for  each  1,000  ft.  vertical  :  (2)  increase  due  to 
o.xidation  (of  pyrite,  etc.)  equal  to  say  3|  calories 
per  cc.  of  o.xygen  absorbed  :  (3)  increase  due  to 
compression  of  air  in  de.scending  the  downcast, 
say  5.V°  F.  per  1,000  ft.  vertical  :  and  (-4)  decrease 
due  to  taking  up  moisture  (chiefly  in  downcast 
shaft),  equal  to  about  3°  F.  for  every  grain  of 
water  evaporated  into  a  cubic  yar.l  of  air.  The 
last  is  the  main  favourable  factor  here,  but  it 
disappears  entirely  during  summer  rains,  which 
pleasant  as  they  are  to  the  town-dwellers,  bring 
only  bad  ventilation  and  higher  temperatures  to 
the  mine  workers. 

Mr.  Allan  Woodbiirn  (Associate)  -.  I  had 
■written  out  a  criticism  on  this  paper  a  week  or 
so  ago,  but  after  reading  the  transactions  of  the 
last  meeting,  and  hearing  the  discussion  just  sub- 
mitted, I  find  a  goodly  number  of  my  remarks 
have  been  anticipated,  .so  it  is  unnecessary  to  go 
over  the  same  ground. 

I  am  tirnily  of  the  opinion  that  ventilation  by 
blowers  is  impraoticable  and  e.xcessive  in  cost,  but 
there  is  one  point  which,  I  think,  has  not  been 
touched  on  with  the  amount  of  importance  that 
should  be  attached  to  it.  This  is  not  the  question 
of  blowers,  and  not  the  question  whether  a  certain 
amount  of  air  should  go  down  the  down-cast  and 
up  the  up-cast,  but  how  it  is  to  be  distributed 
throughout  the  mine  workings. 

The  subject  of  ventilation  in  mines  is  a  most 
important  one,  and  any  'pajier  which  promotes 
a  discussion  on  this  most  interesting  subject  is 
very  welcome. 

The  author  appears  to  be  rather  sweeping  in 
his  remarks  regarding  fan  ventilation,  which 
has  been  proved  to  be  so  efficient  in  other 
mines  as  extensive  as  those  on  the  Rand.  He 
appears  to  ignore  the  very  important  item  of 
sjjlitting  the  air  current  into  as  many  sections  as 
possible,  with  the  object  both  of  reducing  the 
velocity  of  the  air  in  the  airways,  and  the  total 
horsepower  necessary  to  pass  the  total  quantity 
throughout  the  mine.  If  the  total  quantity  is 
split  up  sufficiently  a  low  enough  velocity  can  be 
obtained  to  obviate  the  evils  of  dust  raising,  which 
he  a|i|)ears  to  think  a  serious  defect  in  fan  venti- 
lation. His  remedy  is  apparently  a  very  satis- 
factory one  of  carrying  fresh  air  in  pipes  right  to 
the  working  face,  but  I  agree  with  most  of  his 
-critics,  that  it  is  an  impracticable  remedy  both  as 
regards  the  quantity  of  air  which  would  be  passed 
through  the  pipes  with  f  lb.  to  1  lb.  per  square 


inch,  or,  say,  28  in.  water  gauge  pressure,  while 
the  power  required  would  be  enormous. 

The  question  of  efficiently  ventilating  a  large 
mine  would  be  rendered  much  easier  if  the  mine 
were  originally  laid  out  to  suit;  and  when  laying 
out  the  development  of  any  large  area,  the 
question  of  ventilation  should  then  be  considered. 
It  is  immaterial  whether  the  fan  be  placed  on  the 
surface  or  underground  ;  the  main  point  is  to  get 
a  difference  of  pressure  between  the  intake  and 
the  return,  but  very  little  benefit  will  be  obtained 
even  if  200,000  cub.  ft.  of  air  be  [lassing  down 
the  down-cast  and  up  the  up-cast,  if  it  is  not  split 
up  and  properly  distributed  throughout  the  work- 
ing places.  Of  cour.se  one  cannot  expect  to  get 
ideal  conditions,  and  compromises  must  be  made, 
and  other  questions  of  rich  and  poor  areas,  faults, 
dikes,  etc.,  have  also  to  be  considered,  but 
methods  may  be  found  suitable  which  will  greatly 
assist  the  ventilation  and  yet  not  retard  the 
actual  development  and  ultimate  mining. 

Some  time  ago  I  suggested  main  haulage  road- 
ways in  the  footwall,  20  ft.  or  so  below  the  reef, 
and  boxholes  put  up  to  the  sloping  level  above, 
which  would  constitute  a  true  level.  If  this  were 
done  the  air  could  be  split  at  each  of  these 
haulage  levels  and  pass  along  to  near  the  face, 
then  up  through  the  boxholes  to  the  stopes  :  and 
as  the  stopes  in  the  upjjer  levels  would  be  further 
advanced  than  the  stopes  in  the  lower  levels,  the 
air  from  the  lower  stopes  would  pass  up  through 
old  stopes,  and  not  join  with  the  air  from  the 
higher  levels  until  the  top  level  was  reached, 
which  would  be  near  the  upcast  shaft.  Air  cross- 
ings at  places  might  have  to  be  cut  to  allow  the 
return  from  one  section  to  pass  over  or  under  the 
intake  of  another  section  ;  and  if  the  reef  could  be 
worked  in  anything  like  a  regular  manner,  much 
C'luld  be  done  Vjy  diagonal  tram  roads  from  the 
stoping  level  up  to  the  face,  and  using  self-acting 
haulage  if  double  roadways  would  stand.  If  a 
single  roadway  could  only  be  used,  then  a  balance 
weight  at  the  side  would  enable  the  full  truck  to 
be  lowered  and  the  empty  one  filled  up  without 
putting  such  a  severe  strain  on  the  brake  wheel. 
Gn  a  self-acting  roadway  with,  say,  20  cub.  ft. 
trucks  the  full  truck  would  probably  weigh  25 
cwt.  and  the  empty  one  5  cwt.,  making  the 
weight  to  be  held  on  the  brake  1  ton.  By  using 
a  balance  weight  or.  a  single  roadway  of  15  cwt. 
there  would  be  always  a  difleience  of  10  cwt.  to 
be  held  back  on  the  brake,  which  on  steep  road- 
ways is  an  item  of  consideration.  The  single 
roadway  would  not  have  the  same  capacity  as 
the  double  roadway. 

I  mentioned  that  it  was  immaterial  whether 
the  fan  was  placed  underground  or  on  the  sur- 
face, because  it  has  been  stated  that  a  fan  should 
be    used   for  exhausting  and  not  as  a  blower, 
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bnt  some  years  ago  a  fan  working  on  a  colliery  in 
Scotland,  jiassing  about  100,000  cub.  ft.  of  air 
was  for  a  time  made  to  act  as  a  blower  by  simply 
opening  the  ears  of  the  fan  to  the  atmosjihere 
and  carrying  a  casing  from  the  fan  chimney  to 
the  shaft,  and  although  the  air  currents  were  by 
this  process  reversed,  the  total  quantity  passing 
was  practically  the  same. 

In  dealing  with  large  coal  areas,  down  shafts 
are  usually  sunk  as  close  together  as  the  law 
permits,  and  the  air  is  split  into  main  sections  as 
near  the  down-cast  shaft  as  possible,  and  not 
allowed  to  join  until  as  near  the  upcast  shaft 
as  possible.  By  this  means  very  large  areas 
are  efficiently  ventilated  by  a  water  gauge  pres- 
sure of  from  2  in.  to  4  in.,  and  the  horse  power 
required  is  not  very  great.  It  is  not  good 
practice  to  ventilate  one  large  mine  through 
another  mine,  but  it  may  be  better  than  relying 
on  natural  ventilation  only.  Of  course,  if  the 
upper  mine  has  old  disused  roadways  or  stopes 
through  which  the  return  air  can  pass,  the  evils 
may  be  reduced,  but  the  great  point  to  be  arrived 
at  is  to  give  all  the  working  places  as  much  fresh 
air  as  possible  and  to  help  the  return  air  from 
all  the  sections  to  reach  the  upcast  shafts. 
Having  been  originally  trained  in  coal  mining 
]iractice  I  may  be  somewhat  prejudiced  in  its 
favour,  but  when  one  considers  the  changes  which 
have  taken  place  by  adopting  methods  of  sand 
filling,  haulage  and  ventilation,  one  must  admit 
that  coal  mining  methods  are  being  ado|)ted  more 
than  ever.  It  has  always  seemed  to  me  that  the 
Rand  mines  are  peculiarly  suited  as  gold  mines 
for  the  adoption  of  coal  mining  methods  ;  and  I 
feel  sure  that  in  laying  out  fresh  development 
areas  if  coal  mining  practice  be  aimed  at,  if  not 
actually  adopted,  better  conditions  will  prevail, 
both  as  regards  health  and  safety,  and  also  as 
regards  efficiency  and  lower  working  costs. 

Mr.  E.  Pam  (Memher  of  Council):  Several 
members  have  pointed  out  the  usefulness  of 
various  methods  of  local  ventilation.  Probably 
the  majority  of  mines  use,  for  very  bad  places,, 
some  form  of  stove  pipe  into  which  they  place  a 
small  jet  of  compressed  air,  or  water  under  pres- 
sure. This  has  the  effect,  of  cour.se,  of  drawing 
in  a  certain  quantity  of  free  air  from  the  intake  ; 
and  it  might  lie  of  interest  to  the  members  if  I 
gave  the  result  of  some  e.xperinients  I  made  on 
this  subject. 

Air  Tests  made  at  the  Geldnnlmis  Deep,  Limited, 

with  Different  Sized  Nozzles  Discharging  into  a 

9  in.  Pipe. 

Length  of  9  in.  pipe,  538  ft.  with  four  right- 
angled  bends.      Air  [iressure  7-  lb.  per  sq.  in. 


Flange  off 


Size  of 
Nozzle. 

1_ 
lii 

i 

■i 

TIT 

i 


Disfhariro 
in  Cubii- 
Feet  per 
Minute. 


Blind  flange  on 

intake  of  pipe 


i 


210 

530 

770 

1,080 


30 


(Theoretical  from  i 
Tables)  Free  Air 
per  Minute  Pro- 
duced by  Jet. 

5 
19 
43 

76 
^  These  figures 
give  the  quan- 
tity of  air  as 
80  actually  measur- 
ed coming  out 
of  the  nozzle. 
It  must  be  remembered  that  the  conditions  in 
the  experiment  were  much  more  favourable  than 
they  would  be  in  practice,  the  pipe  being  larger 
and  straighter  and  the  joints  tighter  ;  but  this 
method  is  certainly  more  economical  than  venti- 
lation by  the  escape  of  free  air  at  the  face  of  a. 
working  place. 


ELECTRIC   BLASTING. 


(Read  at   October   Meeting,    1913.) 


By      Wm.     Cullen,      (Past- President),      Tiios. 

Donaldson   (Member   of   Council),    and 

W.    Waters   (Associate). 


DISCUSSION. 

Mr.  J.  H.  Veasey  (Member)  -.  The  thanks  of 
the  Society,  and  of  the  mining  industry,  are  due 
to  the  authors  for  this  most  comprehensive  paper, 
and  to  those  in  charge  of  the  Meyer  and  Charlton 
mine  for  allowing  the  result  of  their  labours  to 
be  made  public. 

On  the  subject  of  electric  blasting  I  am  able 
to  speak  with  seventeen  years  intermittent  experi- 
ence, consequently  some  of  my  views  may  be 
of  interest. 

The  first  thing  ap|iarent  about  the  Meyer  and 
Charlton  installation  is  the  amount  of  care  and 
thought  expended  on  the  score  of  safety  and 
efficiency,  and  the  thoroughness  with  which  every 
contingency  has  been  provided  for,  there  being 
no  fewer  than  four  safeguards  againt  premature 
blasting.  This  thoroughness  was  essential  to 
success,  as  with  the  conservatism  and  prejudice 
commonly  attributed  to  miners,  an  accident  in 
the  experimental  stage  would  have  gone  far  to 
c<indemn  electric  blasting  with  them. 

I  diifer  with  the  authors  on  the  subject  of 
testing  fuses.  I  do  not  agree  that  it  should  be 
necessary  to  test  fuses  before  use,  nor  that  fuses 
should  be  supplied  with  flaws  or  breaks  in  the 
platinum  bridge.  When  using  fuses  from  stock 
of  unknown  age,  it  has  always  been  my  practice 
to  test  them  in  manner  described.    But  if  electric 
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blasting  is  to  become  general,  manufacturers  will 
have  to  supply  tested,  or  even  [/uaranteed  fuses, 
and  in  these  daj's  of  advancement  there  should 
be  no  difficulty  in  this. 

I  would  endorse  the  remarks  of  the  authors  on 
the  blasting  of  the  cut.  I  am  of  opinion  that 
many  cuts  which  to-day  have  to  be  blasted  twice 
would  come  at  the  first  time  if  blasted  v;ith  in- 
stantaneous electric  fuses.  A  small  amount  of 
experimenting  should  enable  the  charges  to  be  so 
adjusted  and  the  holes  so  placed,  as  to  enable  the 
round  and  the  cut  to  be  blasted  together. 

At  the  last  meeting  some  criticism  was  raised  on 
the  costs  given,  in  that  interest  and  depreciation 
on  cost  of  installation  and  the  cost  of  shot  tirers 
were  not  taken  into  account  when  comparing  the 
system  with  ordinary  safety  fuse  blasting.  Con- 
sidering that  electric  blasting  enables  the  whole 
mine  to  be  blasted  with  every  employe  safe  and 
sound  on  the  surface,  the  cost  of  installation  is 
not  likely  to  be  grudged  ;  and  in  the  matter  of 
the  shot  firers  it  must  be  remembered  that  the 
system  has  but  recently  been  installed.  These 
"  trained  men  "  may  be  to-day  acting  the  part  of 
instructors  ;  and  there  would  seem  no  reason  why, 
later  on,  their  duties  should  not  be  divided 
between  the  miners  and  the  shift  bos.ses. 

Now  for  a  word  for  and  against  the  miner. 
Tir.st  against  him.  We  heard  a  point  raised  the 
other  night,  "  what  about  when  the  wrong  hole 
goes  off  first  ?  "  If  the  wrong  hole  goes  off  first 
it  can  only  be  the  miner's  own  fault.  Safety 
■fuses  have  to  be  cut  for  length.  What  more  has 
to  be  done  to  delay  action  fuses  than  to  cut  for 
length  1  There  is  but  one  small  difference,  the 
•delay  fuse  must  be  cut  to  length  before  the 
primer  is  inserted,  so  that  the  miner  must  also 
■decide  the  rotation  of  his  holes  before  inserting 
the  primer,  with  safety  fuse  he  can  cut  to  length 
after  charging  up.  Another  grievance  is  the 
trouble  (?)  of  twisting  the  wire  leads  together, 
and  in  a  wet  shaft  of  insulating  the  joint  with 
prepared  tape.  Can  the  ordinary  .safety  fuse, 
whf  n  cut  for  lighting,  be  allowed  to  get  wet  any 
more  than  the  wires  .'  In  a  wet  shaft,  sinking 
before  water  has  been  caught  up,  where  is  the 
miner  who  has  not  experienced  a  little  trouble  in 
kee[iing  his  fuses  dry  ?  What  about  the  greasing 
and  double  fusing  of  wet  holes  ?  And  how  would 
the  cost  of  this  effect  the  comparison  of  costs 
given  in  the  paper  ?  Electric  fuses  are  manu- 
factured watertight,  and  require  no  grease. 

In  favour  of  the  miner  let  me  say,  after  four- 
teen years  close  contact  with  him,  that  I  have 
not  yet  met  one,  who,  with  time  and  patience, 
could  not  be  taught  to  successfully  carry  out 
electric  blasting.  A  highly  skilled  electrician 
is  not  the  man  to  teach  electric  blasting 
to  a  miner.     The  resistance  of  the  fuses,  voltage 


of  the  firing  current  and  amperes  available,  are 
matters  for  the  management  oidy.  All  the  miner 
need  be  told  is  the  maximum  number  of  fuses 
that  may  be  connected  in  .series,  or,  for  simplicity, 
in  one  'group.'  He  is  then  shown  how  to  clean 
the  ends  of  the  wires,  twist  them  together,  and 
cover  all  bare  wire  or  metal  with  prejiared  tape. 
Later,  he  can  be  shown  how  to  test  the  circuit  for 
continuity  with  the  pocket  galvanometer. 

Our  present  blasting  certificates  are  specially 
endorsed  for  miners  competent  to  blast  in  fiery 
mines.  Would  it  be  out  of  place  here  to  suggest 
that  it  would  be  an  incentive  for  miners  to  be- 
come proficient  in  electric  blasting,  if  a  small 
examination  were  instituted  covering  such  points 
as  :  — 

1.  Cutting  and  assembling  delay  action  fuses, 

2.  To   connect   up  and   insulate  one  or  more 

groups  of  fuses  and  connect  to  mains. 

3.  To  give  an  intelligent  explanation  why  : — 

(a)  Ends    of    wires    are    cleaned     before 

twisting  together, 
(i)  All  expcsed  wire  is  covered  with  pre- 
pared tape. 
-t.  To   test  for   a   complete  or  broken    circuit 

with  pocket  galvanometer. 
5.  To  explain  what  would  happen  when  blast- 
ing if   a  group  of  wires  had  the  covering 
(insulation)  knocked  off  in  two  places  and 
these  two  places  were   in    water  (slightly 
acid). 
And  on   satisfactorily   passing  this  examination 
his  blasting  certificate  were  endorsed  : — 

"  Passed  Examination  in  Electric  Blasting." 

Mr.  E.  J.  Moynihan  (Associate) :  1  must 
congratulate  the  authors  of  this  careful  and  able 
paper.  The  discussion  of  electric  blasting  for 
metalliferous  mines,  combined  with  single  shift 
and  surface  firing,  as  an  economic  measure,  and  a 
preventive  of  disease,  can  only  do  good,  whatever 
may  be  the  final  verdict  on  the  system.  Great 
credit  is  due  to  all  concerned  for  the  thorough 
Iirom{)t  and  energetic  way  in  which  the  exjjeri- 
ments  and  the  permanent  installation  have  been 
carried  out  at  the  Meyer  and  Charlton.  And  I 
should  like  to  say  that  a  great  deal  of  that  credit 
is  due  to  the  Rand  Daily  Mail  for  putting  the 
suggestion  forward,  and  sticking  to  its  guns  so 
energetically.  But  for  that  the  experiment  would 
not  have  been  so  promptly  tried. 

I  think  the  authors  have  been  a  little  too  con- 
servative in  their  remarks  as  to  the  feasil)ility  of 
blasting  the  round  at  one  operation.  In  view  of 
experience  gained  during  the  last  month  I  am 
sure  they  will  themselves  admit  it.  There  are  a 
number  of  possible  ways  of  overcoming  the  diffi- 
culties supposed  to  exist,  without  sacrificing  the 
advantage  of   simultaneous  explosion  of  the  cut 


250 


Tht  Journal  of  The  Chemical,  Metallurgical  and  Mining  Socitly  of  South  Africa.       Nov.  1913: 


holes.  This  gives  a  greater  advance  by  some 
6  in.  per  round  than  i.s  usual  with  time  fuse. 
Some  of  these  methods  are  now  being  tried,  and 
I  have  very  little  doubt  of  the  result. 

The  criticisms  advanced  on  the  paper  have  not 
been  particularly  enlightening.  Most  of  the 
critics  have  talked  about  what  "  might "  or 
"  would  "  hap[ien,  just  as  if  the  installation  on 
the  Charlton  were  a  proposal  instead  of  an 
accomplished  fact.  And  our  old  friend  the 
"  practical  "  man  is  trotted  out  as  is  usual  when 
any  departure  from  present  practice  is  to  be  dis- 
cussed— and  opposed  ;  not  by  the  "  practical  " 
man,  but  by  those  who  boast  of  being  "practical." 
Most  of  these  criticisms  come  from  Mr.  Weston. 

The  self-styled  "  practical "  man,  when  dealing 
with  innovations  has  in  general  a  bad  record. 
He  is  usually  a  man  who  has  never  invented  any- 
thing but  difficulties  himself.  He  is  proud  of 
the  fact.  He  finds  all  sorts  of  objections  on 
authority  vvhieh  has  no  existence.  He  is  posi- 
tively proud  of  the  very  worst  points  in  present 
methods.  He  is  an  adept  at  foreseeing  disasters 
which  do  not  occur.  And  when  he  ha.s  to  admit 
that  there  is  some  improvement  in  the  new 
method,  he  tells  us  that  any  fool  could  have 
thought  of  that  anyway. 

The  "  practical "  astronomers  of  his  day  put 
Galileo  in  gaol.  The  "practical"  engineers  of  the 
17th  century  dubbed  the  Marquisof  Worcestermad 
for  building  a  steam  engine.  The  "  practical  " 
carriers  shut  the  motor  car  off  the  roads  by  law 
in  1830.  The  "practical"  sailors  and  admirals 
.scoffed  at  the  idea  of  steam  ships  and  iron  vessels. 
They  were  helped  even  by  .James  Watt — once  he 
had  joined  the  ranks  of  the  "  practical  "  men. 
"  Practicality"  is  a  disease  deadly  even  to  genius 
like  Watt's.  '  It  made  him  oppose  and  hold  back 
for  50  years  all  the  modern  improvements  of 
steam  engine  and  locomotion.  The  "  practical  " 
steelmakers  exjjunged  Bensemer's  jjaper  from  their 
records  so  as  not  to  make  themselves  ridiculous. 
The  "  jiractical  "  electricians  of  the  fifties — with 
Lord  Kelvin  now  enrolled  as  a  practical  man — 
scoffed  at  electric  motors.  The  "practical" 
cable  men  scoffed  at  wireless,  and  the  practical 
aeronauts  and  naval  engineers  scoffed  at  breech- 
loading  guns,  submarines  and  aeroplanes.  If  the 
"practical"  man  had  always  had  his  way  we 
should  all  still  be  wearing  fig  leaves  and  throwing 
stones  for  our  meat  dinners. 

According  to  Mr.  Weston,  the  authors  and  the 
Meyer  and  Charlton  people  should  have  taken  the 
advice  of  the  "  practical  "  Rand  underground 
man.  Then  they  would  have  never  done  this 
wicked  thing.  Well,  I  should  think  that  is  quite 
possible,  if  the  "  practical  "  man  is  really  of  the 
character  ascribed  to  him  by  Mr,  Weston.  He 
tells   us    himself   to  "  remember  that  there  are 


more  fools  and  irresponsible  persons  per  square 
yard  underground  here  on  these  fields  than  any- 
where else  in  the  world,"  and  then  chides  the 
authors  for  not  going  to  them  for  advice.  This 
.seems  a  trifle  illogical. 

This  is  not  the  only  illogical  point  in  Mr. 
Weston's  criticism.  For  instance,  he  .says  in  one 
place  that  electric  blasting  will  not  "  remove  the 
necessity  of  men  having  to  travel  through  dust 
and  fume-laden  drives  and  stopes  ;"  and  later  on' 
he  says,  "  there  will  doubtless  always  be  found 
isolated  areas  in  mines  where  electric  blasting 
might  be  adopted  with  advantage  to  render  any 
long  travel  through  smoke  areas  unnecessary." 
Mr.  Weston  contradicts  himself,  and  is  apparently 
unable  to  see  that  his  reasoning  is  self-contra- 
dictory. It  is  therefore  not  a  matter  for  surprise 
that  he  should  tell  us  first  that  he  is  "  unable  to 
follow  the  reasoning  of  the  authors  that  the 
adoption  of  this  system  gives  any  longer  working 
time  in  the  faces,"  and  then  goes  on  to  tell  us  his 
reason.  His  reason  is  that  an  alternative  system 
would  give  the  same  advantage.  This  reminds 
one  of  the  Irishman  who  said  that  the  day  was 
not  as  fine  as  he  expected  :  and  added,  that  he 
never  thought  it  would  be. 

Real  thought-out  criticism  is  always  welcome 
and  valuable.  But  Mr.  M'^eston  simply  tries  to 
score  lawyer's  points.  These  have  no  place  in 
scientific  and  technical  discussions.  Some  of  his 
opening  remarks  are  quite  out  of  place  and  un- 
justified. '■  The  middle  portion  "  of  tie  paper, 
he  says,  "  while  useful  as  a  summary  of  the 
methods  employed,  can  bo  found  in  modern  text- 
books, and  calls  for  little  criticism."  This  is 
hardly  more  than  a  mere  lofty  sneer.  And  it  is 
not  an  accurate  statement.  The  middle  portion  ain- 
not  be  found  in  a7iy  modern  text-books.  It  would 
have  been  more  convincing  and  to  the  point  — 
but  still  quite  unimportant — if  Mr.  Weston  had. 
given  us  a  full  list  of  the  books  he  referred 
to. 

Mr.  Weston  ventures  to  say  that  the  CO  and 
CO,,  from  ordinary  fuse  is  negligible  in  compari- 
son with  other  .sources.  He  asks  for  experimental 
results  as  to  smoke  holding  dust  in  suspension. 
If  he  will  read  u|i  some  of  the  latest  literature 
on  conden.sation  he  will  find  that  vapours  only 
condense  and  become  visible  in  space  that  contains 
dust.  He  will  find  matter  for  study  in  connection 
with  the  electron  theory.  What  experiment  has 
Mr.  Weston  to  produce  in  favour  of  his  CO  and 
COo  theory  ?  He  will  find  ample  experimental 
evidence  against  his  theory  in  a  paper  read  before 
this  Society  by  Mr.  Cullen  in  November,  1908. 
He  will  also  find  it  implied,  a  little  further  on, 
in  his  own  criticism,  because  he  says  he  rather 
likes  the  smoke  from  fu.se  "as  giving  a  very  good 
indication  of  the  presence  of  noxious  gases." 
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^f^.  Weston  talks  of  the  dangers  of  electric 
leakage,  "where  there  are  powerful  currents  being 
led  about  underground  for  lighting,  ventilation 
an<l  haulage."'  What  has  that  got  to  do  with  an 
electric  blasting  system  in  which  no  currents  at 
all  are  being  led  about  when  there  is  anyone  in 
the  mine,  and  in  which  the  voltage  is  less  than 
half  that  used  for  domestic  lighting  in  Johannes- 
burg !  He  also  tells  us  that  the  blast  "would" 
cause  an  immense  wastage  of  cable.  Well,  the 
answer  to  that  is  that  it  does  not,  iis  he  can  easily 
find  out  for  him.self.  Then  he  says  that  the 
method  undoubtedly  means  the  employment  of 
much  skilled  labour  in  maintenance.  The  answer 
again  is  that  it  does  not.  There  is  no  more 
skilled  labour  on  the  Meyer  and  Charlton  than 
theie  was  before.  There  are  no  more  miners — 
including  the  blasting  gang — than  before.  The 
caiiital  cost  to  be  spread  over  the  life  of  the  mine 
with  its  amortisation  and  interest  is  another 
bogev.  I  am  authorised  to  say  that  the  whole 
cajiital  cost  ;'f  the  Meyer  and  Charlton  in- 
stallation was  charged  to  current  monthly  costs 
— and  did  not  materially  affect  them. 

The  most  illogical  part  of  this  criticism  is  the 
claim  that  all  the  advantage  of  the  electric 
system  can  be  obtained  by  a  reorganisation  on 
the  present  timefuse  basis.  It  cannot.  The 
chief  advantage  of  the  electric  method  is  that 
you  can  make  and  easily  observe  a  cast-iron  rule 
that  general  blasting  is  only  to  take  place  after 
every  one  has  come  to  the  surface  :  and  that  is 
not  possible  with  any  modification  whatever  of 
the  .system  of  lighting  fuses  by  hand  at  the  work- 
ing face.  The  ne.\t  advantage  is  that  you  can 
break  more  rock  per  hole  electrically  than  by  the 
other  method,  and  I  am  authorised  to  say  that 
the  Charlton  management  is  satisfied  of  the  fact. 

Criticisms  such  as  those  I  have  dealt  with  are 
like  those  made  by  the  orthodox  astronomers  of 
the  time  of  Galileo.  When  Galileo  made  his 
telescope  and  discovered  the  satellites  of  Jupiter 
he  invited  the  "  practical  "  astronomers  to  come 
and  have  a  look  at  his  new  little  moons.  The 
a.stronoraers  said  :  "  Xo — we  are  not  going  to 
look  at  them,  or  make  ourselves  ridiculous  by 
looking  through  your  silly  telescope.  There  are 
no  satellites  of  Ju|iiter.  We  have  said  so  :  and 
■we  have  known  it  for  years  !  " 

Mr.  W.  S.  V.  Price  (Member):  If  I  was  in 
doubt  before  about  the  advantages  of  electric 
blasting,  I  have  at  least  one  argument  in  favour 
of  it.  I  have  here  the  label  taken  from  a  packet 
of  so-called  safety  fu.se,  which  states  that  the 
rate  of  burning  is  from  90  seconds  to  110  seconds 
per  yard.  According  to  that,  a  miner  using 
G  ft.  fuses  would  have  to  allow  for  a  possible 
difference  of  40  seconds  between  his  shots.    With 


electric  blasting,  even  if  this  fuse  was  used  in  the 
delay  action,  the  difference  over  a  few  inches 
could  be  overcome  owing  to  the  shortness  of  the 
fuse  used.  A  few  days  ago  I  had  practically  a 
round  hung  up  owing  to  a  shot  going  oft'  out  of 
its  turn,  and  I  know  the  fu.ses  were  cut,  lit 
correctly,  and  in  their  right  order,  so  it  must  have 
been  the  faulty  fuse.  I  think  it  has  been  well 
proved  that  blasting  a  cut  by  electricity,  where 
.simultaneous  detonation  is  assured,  must  be 
greatly  superior  under  any  conditions  ;  and  when 
electric  blasting  is  used  instead  of  an  inferior 
fuse,  it  should  make  an  enormous  ditt'erence. 

There  is  no  doubt  that  electric  blasting  must 
have  a  great  future  before  it  ;  and  although  it 
may  not  suit  every  case,  that  is  no  reason  why  it 
should  not  be  used  where  it  is  suitable.  Of 
cour.scj  one  must  use  common  sense  in  blasting. 
For  instance,  if  one  were  to  blasi  simultaneously 
two  sides  of  a  stope  which  had  bad  hanging,  there 
would  probably  be  lots  of  trouble  in  the  next 
shift,  in  fact,  1  know  of  one  or  two  mines  that 
would  be  practically  finished  if  such  a  thing 
happened. 

Mr.  Pam  has  stated  that  only  about  10%  of 
the  men  in  the  mine  travel  through  the  smoke. 
I  think  he  must  include  the  boys  in  this  estimate, 
for  on  most  of  the  mines  I  have  worked  on  95% 
would  be  nearer  the  average  of  white  men  who 
have  to  stay  in  the  smoke,  while  the  other  5% 
are  mostly  shift  bosses,  surveyors  and  under- 
ground managers,  who  usually  t»ke  good  care  to 
be  out  of  the  way  in  time. 

With  regard  to  one  point  raised  by  Mr.  Roberts 
about  the  difficulty  of  priming  holes  with  the 
delay  action  fuses  in  a  wet  shaft,  I  think  that 
could  be  overcome  by  the  miner  who  prepares  the 
primers  at  the  box.  When  tying  the  detonator 
he  can  leave  a  length  of  string,  and  beginning 
with  the  shortest  fuse  put  one  knot  in  it,  two 
knots  for  the  second,  and  so  on.  The  same 
system  could  apply  to  a  developer  in  a  drive. 

Mr.  W.  Waters  {Associate)  -.  May  I  be 
allowed  to  ott'er  an  explanation  on  the  point  in 
question.  The  last  speaker  produced  a  label 
which  states  the  rate  of  burning  speed  of  the  fuse 
to  be  90  to  110  seconds  per  yard.  The  label  is 
in  accordance  with  Government  regulations,  and 
every  brand  of  fuse  imported  into  South  Africa 
must  be  so  marked.  The  Government  regulation 
reads  as  follows  : — 

"  All  safety  fuse  shall  burn  between  the 
limits  of  90  seconds  and  110  seconds  per 
yard,  and  must  burn  evenly  throughout 
its  length.'' 

Mr.  W.  S.  V.  Price  {Memher):  This  fuse 
was  manufactured,  I  believe,  in  Johannesburg — 
at   all    events    there    is    only  a   local   name  and 
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address  given  on  the  label.  With  other  fuses 
there  is  usually  stated  exactly  the  number  of 
.seconds  it  takes  to  burn  a  yard,  90,  92  or  96, 
which  makes  a  miner  feel  more  certain  of  his 
fuse. 

Mr.  W.  Waters  (Associate) :  I  would  like 
to  state  that  no  .safety  fuse  is  manufactured  in 
South  Africa.  u-""  mli  j,,::;,;cl 


GOLD  PRODUCTION  IN    RELATION    TO 

HUMANITY  ;  A  STUDY  OF  THE 

QUESTION:    HAS   GOLD    DEPRECIATED 

IN  VALUE? 


(Read  at  April  Meeting,    WIS.) 
By  Mr.  Eu.st.^ce  M.  Weston  (Member). 

REPLY    TO    DISCUSSION. 

Mr.  E.  M.  Weston  {Member)  :  I  am  pleased 
thit  my  paper  has  falsified  Mr.  J.  R.  Williams' 
dismal  predictions  and  has  brought  forward  .so 
many  critics,  and  I  must  thank  them  for  showing 
that  the  members  of  this  Society  are  interested 
in  the  vital  questions  of  to-day,  and  are  not  wholly 
given  up  to  feats  of  molecular  gymnastics  or  the 
practice  of  metallurgical  crumb  bunting.  I  cannot 
deal  with  every  point  raised  by  each  critic  ;  but 
there  are  first  a  few  hard  knocks  to  be  returned 
with  interest. 

Mr.  B.  I.  CoUings  chooses  to  be  severe  in  dis- 
cussing my  dream  of  gold  miners  getting  £6  per 
oz.  at  some  future  time.  The  thought  I  had 
was  of  the  intrinsic  value  of  gold  as  apart  from 
its  legal  value  in  currency.  It  is  quite  possible 
that  this  might  so  increase  as  to  raise  its  [irice, 
as  platinum  has  to-day  risen  owing  to  scarcity. 
Platinum  has  been  used  for  coinage.  Consider 
the  case  had  the  Russian  government  fixed  its 
value  by  law.  The  amusing  side  of  the  matter 
regarding  Mr.  CoUings'  law  is  that  apparently 
the  bankers  of  to-day  know  nothing  about  it,  and 
know  so  little  about  their  business  that  they 
to-day  attempt  to  perform  the  absurdity  of  buy- 
ing gold  "  valued  in  terms  of  itself '.'  at  a 
premium.  Quite  recently  gold  has  been  bought 
by  countries  in  urgent  need  of  it  (of  which  more 
anon)  at  a  premium  of  \d.  to  Id.  over  the  legal 
£3  17s.  9d.  per  oz.  Let  me  quote  "But  the 
Bank  of  England  gets  very  little  gold  as  other 
countries  will  give  a  higher  price."*  Mr.  Col- 
lings'evident  atfection  for  theory  and  his  neglect  of 
historical  and  other  facts  prevent  him  knowing 
that  this  impo.ssible  feat  has  been  performed 
before.  Again  let  me  (juote  "Whatever  reason 
induced  Caesar  to  enhance  the  value  of  gold  there 

'From  Del  .Mar's  "  History  of  .Monetary  .Systems," 


can  be  no  doubt  of  the  fact."  "  Charles  the  V. 
also  increased  the  value  of  gold."  I  am,  how- 
ever, inclined  to  admit  that  the  statement  I  made 
that  gold  costs  more  per  oz.  to  produce  to-day 
may  not  be  correct.  It  cannot  be  proved  in  any 
case  owing  to  the  difficulty  in  comparing  cost  and 
value  at  remote  periods. 

Mr.  J.  N.  Normand's  thoughtful  contribution 
can  be  dealt  with  mainly  in  my  general  reply. 
Two  points  however  require  attention.  Mr. 
Normand  does  not  understand  the  jiosition  of 
affairs  in  India,  nor  is  he  acquainted  with  recent 
literature  on  the  subject,  or  he  would  not  attempt 
to  argue  that  bankers  are  wrong  when  they 
attribute  the  present  scarcity  of  gold  partly  to 
the  drain  to  India.  The  Statist  has  recently 
published  a  report  by  an  Indian  banker  on  this 
subject.  He  shows  that  the  hoarding  of  gold  is 
mostly  in  the  form  of  jewels  or  gold  coins  strung 
in  necklaces,  and  is  due  to  the  religious  and 
other  customs  of  the  country.  The  only  way  a 
husband  can  legally  make  provision  for  his  wife 
or  daughter  is  by  presenting  her  with  ornaments. 
These  cannot  be  sold  to  pay  the  husband's  debts, 
and  the  son  cannot  sell  the  widow's  jewels.  Per- 
sonal credit  is  unknown,  banking  facilities  are 
few,  the  mortgaging  of  property  is  cumbersome 
and  e.xpensive,  so  that  jewels  are  mostly  used  as 
pledges  for  loans.  This  gold  does  not  prove  a 
basis  for  international  credit.  Mr.  Normand  is 
almost  the  only  one  of  my  critics  who  attemps  to 
bring  any  figures  forward  to  refute  arguments 
founded  on  facts.  Among  my  critics  generally, 
argument  and  theories  I  find  in  plenty,  but 
figures  and  facts  are  lamentably  wanting.  Many 
are  apparently  sincere  worshippers  of  the  god  of 
things  as  they  ought  to  be,  and  disdain  to  con- 
sider the  god  of  things  as  they  are.  Unfor- 
tunately Mr.  Normand's  facts  do  not  support  his 
argument.  He  tries  to  prove  that  as  the  gold 
out[iut  has  increa.sed  400%  and  trade  only  200%, 
prices  must  have  risen  owing  to  a  proved 
surplus  of  gold.  He  has  here  fallen  into  a  sinqile 
error  regarding  the  rule  of  three.  In  1894  the 
world's  stock  of  gold  was  about  850  millions,  u.sed 
in  financing  the  trade  of  the  world.  Since  then 
only  a  certain  proportion  of  the  production  has 
been  devoted  to  coinage.  If  this  amount  has 
increased  gold  stocks  to  2,000  millions  the 
amount  of  increase  is  only  230%,  a  very  different 
figure  from  my  critic's  400%  "  rate  of  increase." 
Mr.  Weston,  .says  our  critic,  confuses  cause  and 
effect  when  stating  that  rise  in  wages  causes  rise 
in  prices.  This  rise  in  labour  cost  is  a  real  factor 
however,  and  one  cause  is  the  development  of  new 
countries,  where  owing  to  abundance  of  natural 
resources  it  piiys  capital  to  raise  wages  to  attract 
labour.  He  writes  again,  "  there  is  no  evidence 
to  show  the  gold  absorbed  by  hoarding,  the  arts, 
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losses,  etc.,  has  increased  in  a  greater  proportion  to 
the  total  supply-  than  in  the  past,"  I  have  already 
Justified  my  assertions  regarding  India;  but  Mr. 
Xoimand  will  be  startled  to  find  what  this  "  less 
rate  "  has  been  in  the  past.  Again  I  quote  from 
Del  Mar,  a  table  showing  total  production  of 
.gold  and  silver  in  Western  nations,  including  103 
millions  taken  by  the  Portuguese  from  Japan  : — 


Cumulative 

Gold  and 

Cumulative 

Per  cent,  of 

Year. 

Supplies  to 

Silver  Coins 

Consuinpiion 

Consumption 

date. 

Stoi-ks. 
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50 
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78 
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560 
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72 

1883 

2,853 

700 

2,153 

(0 

1894 

3,472 

750 

2,722 

78 

These  figures  show  that  nearly  three-quarters 
of  the  production  in  the  past  has  been  lost,  used, 
hoarded,  or  has  drifted  to  Asia. 

I  have  to  thank  Mr.  John  Watson  for  bis 
t'riendly  criticism,  which  generally  supports  my 
jiosition.  Mr.  Cullen  also  is  a  friendly  critic. 
In  my  final  correction  of  proof  I  had  modified 
the  sentence  regarding  the  downfall  of  the 
Kussian  Empire  by  striking  out  "tin."  This 
however  escaped  the  printer's  notice.  Of  course 
i^hortage  of  gold  could  be  only  one  cause  among 
many  causing  the  "decline  and  fall."  Mr. 
Cullen's  arguments  as  to  .shortage  of  money  and 
waste  of  capital  remain  unanswered  by  any  of 
my  critics.  Mr.  Richardson  and  Dr.  Lehfeldt 
maintain  the  so-called  orthodox  theory  of  the 
"  goldite.s,"  which  will  be  discussed  later.  Mr. 
Richardson  gives  a  diagram  of  prices  and  gold 
production,  and  apparently  set  out  to  prove  some 
relation  between  them  :  when  however  he 
examines  them,  we  find  him  admitting  that  many 
other  factors  have  inriuenced  the  course  of  prices  ; 
and  even  when  Mr.  Xormand's  remarks  regarding 
the  demonetization  of  silver  are  considered,  the 
evidence  of  price  records  is  not  in  favour  of  the 
"goldites"  contention.  When  I  predicted  a 
shortage  of  the  more  valuable  metals,  1  was  but 
voicing  the  opinion  of  experienced  mining  engi- 
neers, like  Mr.  Hoover,  who  know  the  situation  ; 
and  Mr.  Richardson  would  find,  should  he  set 
out  to  discover  a  payable  mine,  that  the  world 
has  been  well  raked  over,  and  that  possibilities  of 
new  discoveries  are  small  in  comparison  to  those 
<)f  the  past. 

Dr.  Lehfeldt  is  evidently  atypical  "goldite," 
and  I  was  quite  prepared  to  be  dealt  severely 
with.  We  are  all  liable  to  fall  into  traps,  and 
some  of  us  dig  them  for  our  own  feet ;  but,  per- 
sonally, I  object  to  have  traps  dug  for  me,  and 
then   to   be   pushed  in    whether   I  like  it  or  not. 


Let  us  consider  Dr.  Lehfeldt's  first  terrible 
example  of  my  illogical  arguments.  It  will  be 
noted  that  I  made  t.vo  statements  :  firstly,  that 
greater  efforts  were  being  made  to  produce  gold, 
i.e.  there  were  more  people  and  more  power  being 
employed  in  this  work,  and,  secondly  (and  inci- 
dentally) that  gold  cost  more  per  oz.  than  it  ever 
did.  Now  regarding  the  second  statement,  as  I 
already  have  admitted,  this  cannot  be  proved. 
Dr.  Lehfeldt  disregarding  my  main  argument, 
founded  on  the  first  statement,  makes  the  general 
statement  that  if  gold  becomes  expensive  to  pro- 
duce, prices  must  fall.  Mr.  B.  I.  CoUings, 
however,  is  of  opinion  that  the  cost  of  producing 
an  oz.  of  gold  cannot  vary,  and  Mr.  Xormand 
states  that  the  cost  of  producing  gold  can  have 
but  little  effect  on  prices.  The  matter  is  not  so 
simple  as  Dr.  Lehfeldt  would  have  us  believe  ; 
and  it  is  the  habit  of  making  the  syllogism 
divided  from  accompanying  factors  to  be  con- 
sidered, that  has  discredited  political  econoni}'  in 
the  past.  We  have  in  practice  to  consider  the 
speculative  element  of  gold  mining,  and  the  fact 
that  gold  miners  usually  open  new  countries  and 
are  themselves  withdrawn  from  the  production  of 
goods.  This  side  of  the  question,  which  Dr. 
Lehfeldt  did  not  attempt  to  deal  with,  shows  that 
if,  say,  one  million  people  are  withdrawn  from 
productive  enterprise  and  are  engaged  in  gold 
mining,  the  supply  of  goods  is  reduced  and  the 
demand  for  goods  is  at  the  same  time  increased, 
tending  to  raise  prices,  other  things  being  equal, 
even  if  the  expen.se  of  producing  an  ounce  rises. 
There  are  two  holes  on  the  East  Rand  ;  in  one 
a  million  has  disappeared  and  in  another  about 
half  that  sum.  Does  Dr.  Lehfeldt  really  believe 
that  these  mines  have  helped  to  lower  prices  ? 
Let  us  turn  to  Dr.  Lehfeldt's  other  example, 
"  Increase  of  demand  must  tend  to  rai.se  prices 
and  shortage  of  gold  to  create  financial  panics," 
so  I  wrote.  Thus  writes  Dr.  Lehfeldt,  "  It  is 
exactly  the  other  way  of  course.  Increase  of 
demand  {for  gold)  would  reduce  prices."  Now 
I  wi.sh  humbly  to  apologise  to  this  Society  for 
presenting  a  paper  in  which  the  style  was  so 
involved  and  the  argument  .so  obscure  that  any- 
one should  fall  into  the  error  that  Dr.  Lehfeldt 
evidently  has.  That  Dr.  Lehfeldt  has  read  my 
paper  in  a  careless  or  slipshod  manner  is,  of 
course,  impossible.  I  did,  however,  try  all 
through  my  paper  to  make  clear  that  the  sujiply 
of  certain  goods  in  relation  to  demand  had  fallen, 
and  gave  many  instances  to  prove  it.  Surely  it 
was  clear  to  most  readers  that  in  the  sentence 
quoted  I  was  referring  to  increase  of  demand  for 
goods — not  <jold — as  Dr.  Lehfeldt  inferred.  I 
deny  that  the  construction  of  the  .sentence  should 
leid  anyone  to  infer  I  wrote  thus  of  yold,  and 
the  whole  argument  of  the  paper  is   against  this 
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assumption.  So  much  for  the  less  important 
aspects  of  this  question.  It  may  appear  imper- 
tinence on  the  part  of  a  mere  dabbler  in  political 
econoni}-,  as  I  am,  to  differ  from  such  an 
authority  as  Dr.  Lehfeldt  :  but  if  the  members  of 
this  Society  will  try  and  remember  that  I  am 
merely  voicing  the  views  of  a  growing  school  of 
economists,  they  will  perhaps  pardon  my  pre- 
sumption. 

Since  writing  my  paper,  Prof.  J.  A.  Hobson's 
book  "  Gold,  Prices  and  Wages,"  has  come  into 
my  hands.  One  of  the  best  known  economists, 
Mr.  Chiozza  Money  has  dealt  with  the  subject 
in  the  Contemporary  Review,  and  the  "  goldite  " 
position  has  been  stated  in  the  Fortnightly 
Review  by  Walter  A.  Ford.  I  would  recommend 
Prof.  Hobson's  book  to  anyone  interested.  I 
have  also  collected  information  from  other 
sources.  The  recent  rise  of  prices  is  a  fact 
admitted  everywhere.  Whether  it  amounts  to 
an  average  of  25%  or  30%  over  the  world  since 
1906  might  be  questioned.  The  authorities 
before  me  show  a  ri.se  of  7%  to  15/^  between 
1900  and  1911  ;  the  rise  being  larger  in  protected 

Price  Levels. 


Year. 

Eng:Iish, 
Sauer- 
beck's. 

London 

Econo- 
mist. 

Roard 

of 
Trade. 

U.S.A. 

Germany. 

Canada. 

1900 
1908 
1911 

100 

97 

107 

100 
108 
117 

100 
103 

100 

111 

117 

100 
107 

100 
112 
118 

countries  (wheat  in  Prussia  30s.  a  quarter,  in 
England  23s.).  Dr.  Lehfeldt  places  his  reliance 
on  averages  of  prices  of  all  cnmmodities  ;  but  as 
I  have  already  tried  to  point  out,  many  commo- 
dities show  falls  in  price  instead  of  rises,  which 
negatives  the  view  that  there  is  fine  main  over- 
mastering cause.  Quite  a  number  of  the  most 
alarming  rates  of  increa.se  are  in  raw  materials 
and  in  metals,  whose  price  can  be  shown  to  have 
nothing  to  do  with  gold.  Taking  the  Board  of 
Trade  Index,  for  example,  which  is  founded  on 
45  articles  of  commerce,  and  shows  price  varia- 
tions as  follows  :  — 

1871  Index  No.  136 

1880         l.-iO 

1890  104 

1896  88 

1900         100 

1905  98 

1910         109 

1912  115 

One  would  ex[)ect  to  find  that  ot  the  45  a  vast 
majority  would  show  a  fairly  general  rate  of 
increase.  As  a  matter  of  fact  30  show  rises  and 
15  falls  in  price.     Among  those  showing  increase 


of  price  are: — Zinc  17'4%,  cotton  38'3%,  jute 
35-3%,  tin  44-7%,  wheat  17-7%,  bacon  42-3%, 
sugar  195%,  palm  oil  133'7%,  rubber  48'6%  and 
hides  35'2%.  Others  show  smaller  increa.ses,  such 
as : — British  and  foreign  wool  and  flax,  British 
foreign  wheat,  barley,  oats,  maize,  hops,  potatoes, 
beef,  milk,  eggs,  tea,  wine,  tob»cco,  cotton  seed, 
linseed  and  olive  oil  and  hides.  Decreases  in 
price  are  shown  in  the  case  of  paraffin  40"7%, 
silk  18-7%,  lead  20-19%,  coal  31-5,  pig  iron 
23 '8%,  copper  22 '8%  ;  others  are  rice,  sherries, 
coffee,  rum,  cocoa,  bricks  and  hewn  fir. 
Such  an  analysis  raises  a  number  of  awkward 
questions.  Wheat  ri.ses  in  price,  yet  rice  falls  ; 
parafKn  is  down  40%  (it  has  since  risen)  ;  palm 
oil  is  up  13379%  ;  and  all  these  amazing  varia- 
tions are  due  to  one  cause,  excess  of  gold  !  I 
have  already  shown  that  only  the  most  obstinate 
controversialist  could  succeed  in  tracing  any  con 
nection  between  the  prices  of  metals  and  the 
course  of  gold  production.  Metals  figure  largely 
in  all  indices  and  render  them  unreliable.  Any 
trade  knows  just  why  palm  oil  has  gone  up  and 
coft'ee  has  fallen  in  price,  yet  the  armchair 
economist  would  bring  forward  the  gold  theory 
to  account  for  it.  The  real  rise  has  been  in  food- 
stufl's  and  raw  materials.  "  Rifleman  "  maintains 
in  his  book  "  The  Struggle  for  Bread,"  that  this 
is  due  to  relatively  decreased  production  of  these 
products  as  against  increased  production  of 
manufactured  goods. 

It  must  be  remembered  that  the  rate  of  in- 
crease of  price 

=  amount  of  gold  x  amount  of  credit  money  ■•:  it.s  veloeity 
amount  of  goods  bought  antl  sold  x  their  velocity 
where  velocity  is  u.sed  to  mean  the  number  of 
times  exchanges  take  places.  It  is  quite  easy 
to  convict  Dr.  Lehfeldt  of  using  metaphors  that 
might  make  us  think  that  he  sometimes  forgets 
this,  or  when  he  speaks  of  gold  being  a  shorten- 
ing rule  used  to  measure  a  room  at  different 
periods,  where  the  whole  metaphor  becomes  in- 
applicable by  the  assumption  that  the  room 
representing  the  volume  of  trade  does  not  mean- 
while alter  its  size.  I  brought  forward  much 
evidence  to  show  that  everything  pointed  to  the 
volume  of  trade  having  expanded  at  a  greater 
ratio  than  the  gold  supply.  Neither  Dr.  Lehfeldt, 
Mr.  Richardson,  nor  Mr.  Xormand,  attempt  to 
deal  with  this  evidence  or  to  challenge  it  in  any 
way.  Dr.  Lehfeldt  takes  refuge  in  an  alleged 
"  consensus  of  opinion  "  (which  does  not  exi.st) 
that  the  rise  is  due  to  gold  production.  Mr. 
Normand,  as  shown,  falls  into  a  simple  arith- 
metical error,  and  Mr,  Richardson  implicitly 
admits  ray  contention. 

I  have  recently  come  across  some  further  evi- 
dence regarding  the  amazing  growth  of  the 
United  States.     Last  year  the  value  of  crops  was 


Nov.  1913 


Eitstncc  M.  Weston— Gold  Production  in  Relution  to  Humanity. 


9,000  million  dolliirs.     The  mines  produced  2,000 
million   dollars    in     1911    as    against   only   -tlS 
million  in  1 885,  or  a  growth  of  about  450%  ;  the 
exports  in   1913   were   2,427  milliou."  as  against 
72V  millions  in  1885,  or  a  growth  of  350%  ;  and 
the  imports    1,774  millions   in   1913   as  against 
562  in  1885,  or  a  350%  increase;  railway  earn- 
ings   also    increased    400%.      The    greatness    of 
India  as    a    factor    in    gold    absorption   may   be 
realised,  when  it  is  remembered  that  it  has  under 
crop  250  million   acres,    whereas  Great   Britain, 
Canada,  Australia  and  Xew  Zealand  have  between 
them  only  50  millian  acres      India  produces  42G 
million  bushels  of  wheat  every  year  and  her  sea- 
borne traffic  has  increased  50%  in  10  years.     The 
German  income  is  estimated  at  £2,000,000,000 
in  1913  as  against  £1,250,000,000  in  1895.    One 
recent  writer  points  out  that   the  rise  in   certain 
foodstuffs  is  due  largely  to  emigration  of  millions 
from  European  and  Eastern  countries  of  a  poor 
and  low  dietary  to  a  liberal  dietary  like   Canada 
and    U.S.A.     Even,    however,    disregarding  the 
greater  relative  growth  of  trade  to   that   of  gold 
output,  we  may  again  ask  what  evidence  there  is 
of  a  surplus  of  gold. 

The   "goldite"   argument   runs   somewhat  on 
these   lines  :     New  production  of  gold   finds   its 
way  principally  to  the  banks      Credit  is  based  on 
geld.   When  bankers  have  gold  they  manufacture 
new  credit  in  a  certain  proportion,  and  desire  to 
lend  this  money  ;  to  do  so  they  lower  (the  price) 
the    bank    rate,    which    attracts   customers    who 
spend  the  money  on  new  goods  and  manufactures, 
this  stimulates  trade  and  commerce  and  causes  a 
rise  in  price.     As  Prof.  Ashley  writes  in   "  Gold 
and  Prices,"  "the  most  direct  and  immediate  way 
in  which   an   influx   of  gold  affects   trade  is  by 
causing   the  bank.'!   to   make  advances  on  easier 
terms,  so  stimulating  enterprise  and  causing  an 
increase    in    the    demand    for    commodities    and 
services,  and  consequently  a  rise  in  prices."    Un- 
fortunately the  facts  are  dead  against  this  naive 
theory.     The  discount  rate  has  been  going  up,  as 
the  following  table  shows  : — 

Period.  Rate  Per  Cent. 

1890—1894         ...  ...  31 

1894—1899    ...      ...    2-8 

1900—1904    ...      ...    3-6 

1905—1909    ...      ...    3-66 

1910—1911    ...      ...    3-59 

Present  day  :  England  4^  to  5,  Prance  4, 
Europe  5^  to  6.  Over  a  long  period,  vault 
bullion  re.serves  and  gold  output  show  a  similar 
disagreement  with  this  theory.  There  is  thus 
evidently  something  wrong  with  the  theory.  The 
other  school  of  thought,  while  not  seeking  to 
deny  a  relation  between  gold  re.serves  and  credit, 
would  otfer  another  explanation.  As  Hobson 
says,  "  large  gold  output  rendered  it  possible  to 


pass  large  sums  to  bank  reserves  where  they  were 
required,  by  the  demand  for  credit  which  de- 
pended upon  the  profitable  uses  to  which  it 
might  be  put.  These  uses  imply  high  prices. 
This  hypothesis  reverses  the  order  of  causation, 
but  it  explains  how  a  large  output  of  gold,  large 
bank  reserves,  large  credit,  high  rate  of  discount 
(owing  to  completion  of  loans  and  scarcity  of 
capital  in  relation  to  demand)  and  high  prices  exist 
together."  If  it  had  not  been  for  the  large  gold  out- 
put it  might  have  been  ditlicult  to  feed  the  money 
markets  of  the  world  with  the  increased  quan- 
tity of  bank  money  required  to  conduct  the  volume 
of  trade  on  its  most  profitable  basis.  "  The 
evidence  as  to  disposal  of  the  new  gold  suggests 
that  the  demand  for  a  large  volume  of  credit 
draws  gold  into  the  banks  of  the  countries  which 
require  it  to  sustain  credit."  Has  the  area  of 
profitable  investment  expandid  faster  than  the 
supply  of  new  capital  ?  Yes  ;  otherwise  it  is 
impossible  to  explain  the  rise  in  price  (interest) 
of  new  capital.  The  demand  for  capital  has  been 
in  excess  of  the  supply.  No  other  explanation 
accounts  for  the  fact  of  the  rise  of  rate  of  interest 
of  securities,  etc.  This  jieriod  has  been  marked 
by  an  immensely  rapid  expansion  of  the  area  of 
profitable  investments,  due  to  the  opening  of  new 
countries.  The  large  influx  of  gold  does  not  then 
play  the  directly  determinative  part  claimed  for 
it  by  the  "  goldites."  It  has  not  been  a  chief 
efficient  cause  of  increase  of  purchasing  power 
and  higher  prices,  but  it  has  been  a  favouring 
condition  to  this  process.  Had  there  been  a  con- 
striction of  the  gold  supply  and  low  reserves 
the  price  of  money  would  have  been  higher, 
borrowing  less,  demand  reduced,  and  prices  lower. 
"  On  the  theory  that  the  supply  of  credit  rises 
and  falls  with  gold,  the  actual  rise  of  the  price  of 
credit  shows  that  the  supply  of  gold  has  been  in- 
sufficient and  inadequate  to  keep  down  tlie 
price  of  money,"  On  every  hand  vi'e  hear  that 
the  amount  of  money  in  the  world  is  not  sufficient 
for  the  demands  made  upon  it.  The  chairman  of 
the  Standard  Bank  recently  told  us  so,  and  there 
is  no  need  to  enlarge  upon  it.  As  Mr.  Cullen 
pointed  out,  vast  sums  have  been  locked  up  in 
development  schemes,  and  vast  sums  have  been 
lost. 

The  other  contention  of  my  paper  was  that, 
apart  from  special  cases  examined  and  other 
cau.ses  mentioned,  any  further  general  rise  of 
prices  was  due  not  to  growth  of  gold  reserves, 
V>ut  to  a  progressive  growth  of  credit  money,  and 
I  gave  figures  to  show  this.  Dr.  Lehfeldt's 
position  with  regard  to  this  is  somewhat  obscure. 
He  admits  that  this  has  occurred,  aud  he  also 
states,  "  prices  would  not  have  rLsen  so  much  if 
it  were  only  a  matter  of  production  of  gold  "  ; 
yet  in  his  final  sentence   "  he  is  convinced  that 
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the  rise  of  prices  is  chiefly  due  to  excessive  gold 
production."  The  question  whether  credit 
mone)'  is  based  entirely  on  gold  reserves  is 
answered  in  the  affirmative  by  most  "goldites." 
Dr.  Lehfeldt,  however,  is  somewhat  cautious  on 
this  point ;  but  he  does  not  appear  to  realise 
what  his  admissions  imply  :  "  Bankers  have  to 
keep  a  stock  of  gold  proportional  more  or  less  to 
amount  of  credit "  ;  "  ratio  of  deposits  to  cash  in 
U.S.A.  rose  to  something  over  25%  relative  to 
former  periods";  "ratio  of  gold  is  fairly  con- 
.stant."  In  another  passage,  however,  he  admits, 
*'  taking  the  world  at  large  a  progressive  economy 
in  gold  will  be  found,"  These  admissions  prac- 
tically give  the  ''goldites"  case  away,  as  they 
disprove  the  contention  that  the  existence  of  the 
great  stock  of  credit  money  in  the  world  to-day 
is  dependent  entirely  on  the  increased  supply  of 
gold.  Let  us  examine  Professor  Fisher's  position  ; 
it  will  be  found  equally  wobbly.  He  writes  : 
"  It  has  even  been  argued  that  this  interposition 
of  circulating  credit  breaks  whatever  connection 
there  may  be  between  prices  and  the  quantity  of 
money  (gold).  This  would  be  true  if  circulating 
credit  were  independent  of  money  (gold).  But 
the  fact  is  that  the  quantity  of  '  credit  money ' 
tends  to  hold  a  definite  relation  to  money  (gold). 
That  is,  deposits  are  normally  a  more  or  less 
definite  multiple  of  money."  Just  "definite," 
then,  under  normal  circumstances,  "  more  or  less 
definite."  Again  he  admits  :  "  If  we  continue  to 
follow  up  the  ultimate  bisis  of  the  bank.s'  liabili- 
ties we  shall  find  it  in  the  visible  tangible  wealth 
of  the  country."  In  other  words,  as  I  showed  in 
my  paper,  the  great  growth  of  credit  money 
tends  under  certain  modern  conditions  to  be 
based  more  or  less  on  gold,  and  if  there  has  been 
a  rise  in  price  due  to  excess  of  money  it  proves 
that  prices  depend  on  credit,  not  on  gold.  "  More 
and  more  in  modern  civilised  countries  financial 
cri.ses  are  met  by  a  suspension  of  the  right  to 
demand  gold."  This  means  that  goods,  not  gold, 
are  the  basis  of  the  modern  money  system.  The 
vast  addition  of  late  years  of  shares  and  scrip  of 
various  sorts,  to  the  world's  stocks  has  formed  a 
large  basis  for  credit.  As  I  pointed  out  in  my 
paper,  during  the  recent  Balkan  crisis  the  banks 
of  Austria  would  have  been  depleted  of  their 
gold  had  not  the  government  practically  forbidden 
it. 

We  now  enquire  why  this  scramble  for  gold 
continues.  The  explanation  Dr.  Lehfeldt  brings 
forward  does  not  account  for  the  facts.  If  gold 
were  being  produced  in  excess,  it  might,  under 
his  theory,  be  accepted  as  a  kind  of  necessary 
evil  by  banks.  But  we  have  the  strange 
phenomenon  of  a  fierce  competition  for  it,  which 
even  raises  its  market  price.  There  are  .several 
reasons  for  this  condition  of  things.     This  is  a 


fact  that  I  cannot  understand  economists  like 
Dr.  Lehfeldt  ignoring.  As  Lord  Milner  recently 
stated,  there  is  a  ".scramble  for  capital"  every- 
where, and  new  capital  can  be  put  to  most 
profitable  use.  For  instance,  in  Canada  10%  can 
be  got  with  safe  mortgages.  Wich  one  pound  of 
gold  the  banks  can  manufacture  anything  from 
=£4  to  £10  credit  money,  so  naturally  gold  is  in 
demand  when  mone}"  is  dear.  Political  considera- 
tions also  influence  this  demand.  When  Europe 
is  peaceful  credit  is  good  and  gold  goes  a  long  way 
in  making  credit ;  when  storm  clouds  arise  it  is 
another  matter.  Gold  is  used  in  international 
finance  in  much  the  same  way  that  Dreadnoughts 
are  used  in  international  politics.  Take  an 
instance.  Germany  threatened  to  go  to  war  with 
France  over  ilorocco.  Immediately,  French 
banks  called  in  all  their  loans  and  gold  from 
Germany,  and  caused  a  bad  crisis ;  and  the 
Government  of  Germany  was  warned  by  the 
commercial  and  financial  magnates  of  that 
country  to  let  the  matter  drop,  and  France  scored 
a  diplomatic  victory.  The  German  Governme.it 
controls  the  Reichsbank,  which  by  law  keeps  a 
25%  gold  reserve,  and  word  went  round  that  the 
gold  reserve  must  be  increased  from  40  million 
pounds  to  60  or  70  millions.  The  result  was 
that  during  the  last  38  weeks  Germany  bought  at 
a  premium  20  million  pounds  worth  of  gold — or 
absorbed  the  greater  part  of  the  Rand's  output 
for  a  year.  New  gold  goes,  however,  and  has 
gone  mainly  to  new  countries,  where  the  demand 
for  capital  is  greatest.  Credit  being  good  in 
England,  she  uses  1,000  millions  credit  money 
with  only  about  100  million  pounds  gold  reserve. 
Again,  she  has  increased  the  velocity  of  her 
money  as  the  following  table  shows  : — 

Net  Gold  London 

(iiil'l  imports  hank 

Year.  output.  l'  K.  clearances. 

1895  41  millions.  14  millions.  7593  millions. 
1900    52       „  7-8     „  8960       „ 

1905    78       „  7-8     „  12228       „ 

1910   96       „  6-4     „  14659       „ 

1912    98       „  6'2     „  15962       „ 

In  conclusion,  the  facts  I  have  brought  forward 
can  be  explained  only  in  one  way.  The  immense 
expansion  of  the  world  has  widened  immensely 
the  area  for  profitable  investment,  and  while  pro- 
ducing a  vast  amount  of  new  goods  for  trade  has 
caused  a  shortage  of  some  commodities,  especi- 
ally food  stufis.  Tiie  demand  for  credit  money 
has  been  .so  large  that  banks  have  u.sed  more  and 
more  of  other  forms  of  wealth,  especially  shares, 
debenture's,  etc.,  as  a  basis  for  credit  money,  and 
have  at  the  same  time  eagerly  sought  for  all  the 
gold  they  could  obtain.  This  immense  amount 
of  new  capital  may  have  had  a  certain  minor 
effect  in  raising  the  general  level  of  prices  ;  but 
the  fact  of  a  high  bank  rate  tends  to  show  that 
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there  lias,  owing  to  wastage  of  capital  ia  wars 
and  preparation  for  wars  (during  the  last  ten 
years  Europe  has  sunk  £1,500,000,000  in  navies 
alone),  in  luxuries  and  in  development  schemes 
thar;  have  not  yet  mitured,  been  a  scarcity  of 
money  rather  than  an  excess  with  regard  to  the 
trade  of  the  world.  It  is  hence  evident  that  we 
must  look  to  the  causes  mentioned  in  my  paper 
rather  than  to  the  mere  fact  of  gold  output  to 
explain  the  recent  rise  of  prices  of  so  many 
articles.  This  rise  ha.s  not  been  universal,  hence 
no  one  cause  is  exclusively  operative.  The  main 
cause  cannot  be  the  increased  gold  output,  since 
it  has  barely  kept  pace  with  the  output  of  metals, 
manufactured  goods,  and  coal.  It  has  relatively 
been  smaller  than  the  growth  of  trade,  railways, 
increased  luxury  of  living,  and  the  increase  in 
growth  of  territory  opened  to  trade,  and  of  the 
growth  of  population  using  gold  in  the  arts  and 
as  coinage.  Unrest  in  the  world  to  day  is  largely 
due  to  the  fact  that  while  rising  prices  have 
greatly  lowered  the  real  wage  of  the  worker,  the 
scarcity  of  capital  and  the  demand  for  it  have 
allowed  it  to  claim  an  increasing  share  of  the 
profits  of  industrj. 


THE  EFFECT  OF  CHARCOAL   IN   GOLD- 
BEARING  CYANIDE  SOLUTIONS  WITH 
REFERENCE  TO  THE  PRECIPITA- 
TION OF  GOLD. 


By  Morris  Green  (Associate). 


Freshly-ignited  charcoal  is  a  recognised  precii)i- 
tant  of  gold  in  cyanide  solutions.  Graphite,  the 
author  found,  does  not  precipitate  gold.*  The 
action  of  graphite  has  been  the  subject  of  much 
discussion  during  the  last  few  j-ears.  The  advo- 
cates of  the  '  precipitation  theory  have  mentioned 
the  effect  of  charcoal  as  an  argument  in  their 
attempt  to  prove  that  graphite  precipitates  gold, 
but  wh\-  charcoal  has  that  effect  they  do  not  say. 
On  the  whole,  remarkably  little  experimental 
evidence  has  been  adduced  to  either  prove  or  dis- 
prove any  contention.  Briefly  summarised,  it  is 
thimiiht  to-day  that  the  action  of  charcoal  may  be 
referred  to  one  or  more  of  three  causes,!  namely  : 
(1)  a  chemical  reaction  in  which  the  carbon  par- 
ticipates ;  (2)  a  reaction  due  to  osmotic  pressure  ; 
(3)  a  reaction  with  occluded  gases. 

So  as  to  render  comparable  experiments  in 
which  charcoal  was  in  contact  with  gold-bearing 
cyanide  solutions  for  various  periods  of  time,  it 
was  nece.ssary,  at  the  outset,  to  determine 
whether  gold  precipitated  through  the  agency   of 

*./(.  ofClieni.,  Met.  and  Slhi.  Soc.  0/S.4.,  Sepf.  191i 
tR.  Sttiart  Browne,  Am.  Met.  Soc,  Eng.  aiid  Min.  World    Dec. 
2.  1911,  p.  IIOS. 


charcoal  was  easily  dissolved  out  of  the  latter, 
or  otherwise,  by  potassium  cyanide  solution. 
(Whether  dissolution  and  precipitation  proceed 
simultaneously  does  not,  in  this  connection, 
matter,  the  final  result  only  being  of  im[)ortance.) 
Experiment  showed  that  a  true  relative  measure 
of  the  efficiency  as  precipitating  agents  of  different 
forms  of  charcoal  is  obtained  by  determining  the 
amounts  of  gold  precipitated  at  the  end  of  the 
period  of  contact,  experiments  being  performed 
in  which  this  varied  up  to  about  30  hours. 

Finely-crushed  wood  charcoal  that  had  been 
stored  (in  lump  form)  in  bags  for  about  a  year  was 
added,  in  equal  weights,  to  severa'  gold-bearing 
cyanide  solutions  (cyanide  strength  =  0'"2%  KCN), 
the  latter  being  equal  in  volume  and  withdrawn 
from  one  stock  solution.  The  mixtures  were 
simultaneously  mechanically  agitated  under  the 
same  conditions.  After  3,  6.  9,  12,  15  and  IS 
hr.,  successive  agitations  were  removed,  filtered 
and  washed.  The  gold  contents  of  the  various 
solutions  were  practically  identical,  as  also  were 
the  amounts  of  gold  carried  by  the  charcoal  It 
follows,  therefore,  either  that  the  solution  (free 
cj'anide  being  present)  is  incapable  of  dissolving 
the  precipitated  gold  during  the  time  of  the 
experiment,  or  that  the  rates  of  dissolution  and 
precipitation  have  become  ei|ual.  The  charcoal 
will  not  precipitate  indefinite  quantities  of  gold.* 

Next,  a  gold-bearing  cyanide  solution  was 
agitated  with  charcoal  as  before.  The  charcoal 
(carrying  about  5  mgm.  precipitated  gold)  was  fil- 
tered off,  washed  and  added  to  250  cc.  0'25;:  KCN 
solution.  The  mixture  was  then  agitated  for  20 
hr.,  the  charcoal  filtered  oft",  etc.,  as  before,  and 
agitated  for  an  additional  20  hr.  with  250  cc. 
025%  KCN  Aq.  taken,  as  in  the  previous  case, 
from  one  stock  solution.  Four  per  cent,  of  the 
gold  originally  precipitated  by  the  charcoal  was 
re-dissolved  by  the  first  fresh  solution  and  1'6% 
by  the  second. 

Examined  under  the  microscope  by  reflected 
light,  the  wood  charcoal  was  seen  to  be  made  up 
of  cells  which  were  long  as  conii)ared  with  their 
breadth.  The  walls  of  the  cells  consisted  of 
minute  laths  of  carbon  which  were  arranged  along 
the  grain  of  the  wood  and  were  parallel  at  most 
points.  Occasionally  they  radiated  from  or 
towards  a  centre.  A  circular  cell  structure  was 
also  observed,  similar  to  the  common  vegetable 
cell  structure.  The  cells  were  never  individual 
and  distinct  but  communicated  one  with  another. 
The  carbon  showed,  as  a  rule,  shallow  punctures 
and  pronounced  porosity.  The  surface  of  the 
carbon    was   covered   with   a   thin,   bright  layer, 

'The  imnicrical  'limit  of  enrichment'  tivioted  hy  Julian  and 
.Smart  in  their  "  C'.vanidin'r  Gold  and  Silver  Ore^."  p.  155  (Ed. 
li)04).  was  not  \erified  with  the  rharcoal  einplo.\e<l  in  the  present 
investieation  (under  the  prevailing  eonflitions),  this  charcoal 
beinf^  able  to  prefripitate  a  irreater  proportion  of  jfold  than  ia 
stated  in  the  reference. 
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jirobably  deposited  during  manufacture  of  the 
charcoal.  The  lump  and  powdered  charcoal 
showed  similar  structure.s.  Charcoal  made  from 
different  forms  of  wood  and  at  different  tempera- 
tures exhibited  the  same  general  arrangement, 
varying  chiefly  in  the  length  of  cells  and  porosity. 

The  gold  was  precipitated  through  the  agency 
of  the  charcoal  in  the  metallic  .state,  the  colour 
being  the  typical  yellow  of  metallic  gold. 

The  effect  of  different  forms  of  charcoal  was 
determined.  Fre.shly  ignited  wood  charcoal  was 
a  more  efficient  precipitating  agent  than  the  same 
charcoal  exposed  to  the  atmosphere  for  several 
months.  On  re  burning  old  charcoal  its  power  of 
jirecipitating  gold  from  cyanide  solution  was 
restored.  Animal  charcoal  was  a  moderately 
efficient  precipitant.  Cane  sugar  was  treated 
with  sulphuric  acid.  The  liberated  carbon,  which 
exhibited,  under  the  microscope,  a  pronounced 
cell  structure,  had  no  precipitating  effect.  The 
product  obtained  by  partially  burning  sugar  in 
vessels  oi)en  to  the  air  precipitated  poorly,  while 
charcoal  made  by  carlionizing  sugar  in  clo.sed 
retorts  was  a  fairly  efficient  precipitating  agent. 
U.sing  equal  volumes  of  one  stock  gold-bearing 
cyanide  solution,  the  table  shows  the  percentage 
of  gold  precipitated,  under  the  same  conditions, 
by  ecjual  weights  of  the  different  forms  of  char- 
coal. 

Table  I. 


Precipitating  Agent. 

%  Gold 

Precipitated. 

Freshly-ignited  AVood  Charcoal   ... 

90;3 

Wood  Charcoal  exposed  in  lamps 

for  about  6  months  (ii) 

50-0 

The  same  Charcoal   (ii)   reheated 

to  incipient  redness  ... 

84-2 

Sugar  Charcoal  (by   heating  sugar 

in  closed  retorts) 

62  1 

Sugar  Charcoal  (by  partially  burn- 

ing sugar  in  contact  with  the 

air     ... 

.t6 

Sugar  Charcoal  (by  attacking  sugar 

with  H.iSOj  and  washing  out 

acid  ... 

0  0 

It  has  been  shown  above  that  if  charcoal  be 
added  to  a  gold-bearing  cyanide  .solution  a  con- 
dition is  set  up  after  a  time  whereby  the  amounts 
of  precipitated  and  dissolved  gold  remain  con- 
stant (within  certain  limits  of  time).  To  discover 
the  effect  of  the  [ire.sence  of  charcoal  in  a  cyanide 
solution  u.sed  to  dissolve  gold,  gold  cornets,  equal 
in  weight  and  similar  in  all  respects,  were  placed 
in  different  solutions  which  were  of  the  same 
oyaiiide  strength,  volume,  etc.     The  charcoal  was 


then  added  to  the  solutions  and  the  mixtures 
were  mechanically  agitated.  A  certain  amount 
of  gold  was  found  to  have  entered  into  solution, 
and  the  remainder  was  associated  with  the  char- 
coal filtered  off.  Here,  too,  a  condition  of 
equilibrium  was  found  to  exist,  since  continued 
agitation  for  a  number  of  hours  did  not  result  in 
a  perceptible  alteration  of  the  amounts  of  gold 
dissolved  and  precipitated.  Further,  when  the 
volumes  and  KCN  strength  of  the  solution.s, 
total  amounts  of  gold  present  and  weights  of  any 
particular  form  of  charcoal  were  respectively 
equal  in  two  agitations,  then  the  am<mnt  precipi- 
tated from  a  gold-liearing  cyanide  solution,  con- 
taining at  the  lieginning  no  undissolve<l  gold,  was 
the  same  as  the  amount  remaining  undissolved  in 
(or  l-irecipitated  from)  a  cyanide  solution,  which 
at  the  beginning  carried  no  dissolved  gold  but 
was  in  contact  with  a  gold  cornet ;  e.(/.,  to  each 
of  mixtures  A  (3-50  cc.  0-2.5%  KCN  Aq.  carrying 
5-7  mgni.  dissolved  gold)  and  B  (350  cc.  025% 
KCN  Aq.  in  contact  with  a  gold  cornet  weighing 
5'7  mgm.)  was  added  0'22  grm.  old  wood  char- 
coal and  the  mixtures  were  simultaneously 
mechanically  agitated  under  the  same  condition.?. 
After  25  hours,  38-6%  (A)  and  39%  (B)  of  the 
total  gold  originally  present  in  each  case  was 
found  in  the  undissolved  state.  Several  hours' 
further  agitation  did  not  influence  the  result. 

The  preceding  experiments  were  repeated  with 
several  forms  of  wood  charcoal,  for  each  of  which 
a  different  constant  was  obtained  ;  e.g.,  with 
freshly-ignited  wood  charcoal  and  with  the  quan- 
tities, etc.,  used  above,  90%  was  ultimately  found 
undi.ssolved. 

The  general  effect  of  charcoal  in  cyaniding  has 
now  been  dealt  with  ;  a  discussion  of  the  under- 
lying principles  follows. 

The  supposition  that  carbon  per  se  particijiates 
in  the  reaction  is  so  obviously  incorrect  that  it 
requires  no  further  comment.  Nevertheless,  in 
confirmation  of  this  assertion,  a  quotation,  in 
ej-tenso,  of  a  portion  of  the  author's  former  work* 
on  graphite  will  not  be  out  of  place  here. 

"  Gold-bearing  cyanide  solutions  were 
agitated  with  the  'graphite.'  Percolation  of  such 
solutions  over  graphite  was  also  tried.  In  every 
case  the  whole  of  the  gold  was  retained  in  solu- 
tion. .  .  .  A  sample  of  mineral  graphite  was 
next  used  in  performing  a  few  similar  exjieri- 
ments.  This  graphite,  found  in  Natal  and  con- 
taining 37%  ash,  exhibits  the  characteristics 
usually  associated  with  true  graphite. 

"  Cyanide  solutions,  with  varying  concentra 
tions  and  total  amounts  of  gold  in  .solution,  were 
agitated  with  and  made  to  percolate  over  Natal 
graphite.     The   whole   of   the  gold  remained  in 

^X  Research  upon  a  Refractory  Gold  Ore.     Jl.  ufCfieiii.,  J/c/ 
and  Mill.  floe.  i;fS.A..  Sept.,  1912,  pp.  84—101. 
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solution,  whetber  contact  between  solution  and 
f;raphite  was  brief  or  extended  over  several  days. 
The  state  of  division  of  the  graphite,  which  was 
employed  both  in  the  lump  form  and  in  the  line-it 
powder,  was  without  influence. 

"To  discover  the  ett'ect  of  the  presence  of  graphite 
in  a  cyanide  solution  being  used  to  dissolve  gold, 
two  gold  cornets,  of  the  same  thickness  and  form 
of  surface,  and  each  weighing  0"0150  grm.  were 
jilaced    into    ditt'erent    beakers,    each   containing 


175  cc.  0-: 


KCN  solution      To  beaker  No.  I. 


was  added  0  1  grm.  Mt.  Morgan  graphite,  and 
the  solution.s  mechanically  agitated,  under  exactly 
similar  conditions,  for  40  hours.  The  solution 
containing  the  graphite  was  then  found  to  have 
dissolved  96%  of  the  gold  added  to  beaker  No.  I., 
the  remaining  -i:^  being  pre.sent  as  several  small 
particles  of  undissolved  cornet  ;  the  graphite 
it.self  was  free  from  gold.  Solution  No.  II.,  or 
that  containing  no  graphite,  had,  in  the  same 
time,  dissolved  36'7;;  of  the  gold  at  its  disposal. 
These  results  appeared  remarkable,  for  not  only 
was  the  graphite  innocent,  in  effect,  of  ar*' 
attempt  to  precipitate  gold  from,  or  hinder  tLc 
latter  from  entering  into,  .solution,  but  it  actually 
aided  the  cyanide  to  dissolve  gold.  Similar 
experiments,  in  which  the  variables,  such  as 
amount  of  gold  and  graphite,  strength  and  volume 
of  cyanide  solution  used,  and  time  of  treatment 
were  altered,  all  yielded  results  which  conclusively 
jiroved  the  graphite  to  accelerate  solution  of  the 
gold.  Natal  graphite  was  now  substituted  for 
Mt.  Morgan  graphite  and  a  similar  series  of 
ex|ierinients  performed.  .  .  .  The  solutiou 
to  which  graphite  was  added  had  .  .  .  dis- 
solved 100%  of  the  gold  present,  the  gold 
remaining  in  .solution  and  not  contaminating  the 
graphite.  The  other  cyanide  solution,  free  from 
graphite,  dissolved  55%  of  the  gold  in  the  same 
interval  of  lime.  .  .  .  Further  tests  . 
confirmed  the  first  impression  :  the  graphite 
accelerates  solution  of  the  gold  and  does  not 
cause  what  has  been  termed  '  premature  precipi- 
tation.' 

"  The  ob.served  effects  of . '  graphite,' 
regarded  as  '  carbon,'  are  in  perfect  accordance 
with  the  laws  of  electro-chemical  action.  Carbon 
being  strongly  electro-negative  to  gold  in  cyanide 
.solution  does  not  precipitate  gold  ;  also,  by  the 
formation  of  an  electric  couple  where  gold  and 
carbon  meet,  the  former  enters  into  solution  more 
readily  than  in  the  absence  of  the  electrical 
•  ett'ect.     ..." 

Guesses  have  been  occasionally  made  as  to  the 
supposed  existence  of  an  osmotic  pressure  set  up 
when  a  solution  is  in  contact  with  charcoal. 
This  existence,  however,  does  not  appear  to  bo 
real. 


A  circular  excavation  was  made  in  i  |irismatic 
block  (about  6  in.  x  1  in.  x  1  in.)  of  dense 
charcoal,  which  showed  the  cell  structure,  by 
drilling  to  within  half-an-inch  of  the  bottom  ;  the 
diameter  of  the  hole  was  about  half-an-inch,  so 
that  the  least  thickness  of  the  walls  was  approxi- 
mately a  quarter  of  an  inch.  A  gold-bearing 
cyanide  solutiou  (free  cyanide  =  0"2%  KCN)  was 
placed  in  the  opening,  which  was  closed  by  a 
tightl3'-fitting  stopper  through  which  pa.ssed  one 
limb  of  a  manometer,  the  latter  thus  being 
capable  of  indicating  a  change  of  pressure.  To 
ensure  all  connections  («..'/,  the  contact  between 
stopper  and  charcoal)  being  perfectly  air-tight, 
molten  paraffin  wax  was  applied  where  necessary 
The  block  of  charcoal  was  immersed  in  a  beaker 
of  water  to  such  a  depth  that  the  level  of  the 
water  outside  was  coincident  >vith  that  of  the 
solution  within.  Throughoutadaythe  manometer 
showed  no  change  of  pressure  ;  also  the  free 
cyanide  was  completely  mixed  with  the  outside 
water,  a  solution  of  the  same  cy'anide  strength 
being  found  inside  and  outside  the  charcoal. 
After  much  longer  periods,  too,  no  change  of 
pressure  could  be  discerned. 

A  semi-permeable  membrane  of  copper  ferro- 
cyanide  was  precipitated  within  the  walls  of  an 
unglazed  porcelain  vessel.  This  vessel  (which 
readily  allowed  the  passage  of  pure  water),  con- 
taining a  certain  volume  of  potassium  cyanide 
solution  (strength  0'27%  KCN),  was  placed  in  a 
glass  cylinder  of  water  After  '2\  hours  le.ss  than 
0'4%  of  the  KCN  contained  in  the  inner  vessel 
had  penetrated  the  membrane.  To  this  membrane, 
therefore,  potassium  cyanide  behaves  as  a  colloid. 
Besides  the  absence  of  a  pressure,  potassium 
cyanide  readily  passes  through  charcoal,  so  that 
the  latter  does  not  exhibit  the  properties  either  of 
an  animal  or  a  semi-permeable  membrane.  [Since 
the  whole  of  the  charcoal  does  not  behave  as  a 
membrane  there  appears  to  be  no  feasible  reason 
to  suppose  individual  cells  (of  the  charcoal)  to  do 
so.]  It  can  be  concluded  that  charcoal  does  not 
stop  the  passage  of  a  dissolved  substance  through 
it  by  means  of  an  osmotic  eflfect.* 

At  this  stage  the  action  of  other  porous  sub- 
stances than  charcoal  was  also  considered. 
Pumice  stone  was  without  influence  in  a  gold- 
bearing  cyanide  solution.  Several  specimens  of 
kieselguhr  were  available.  With  a  high  magnifi- 
cation a  cell  structure  was  apparent  under   the 

'In  a  paper  in  the  Jl.  of  the  Chem.  Soc.  Vol.  XCII.,  parts, 
p.  233,  the  authors  conclude  'that  a  semi-permeable  membrane 
consist.s  of  a  network  of  annU  bubbles  t»f  vapour  coiiimuni- 
eatinj^,  on  the  one  hand,  with  the  pure  solvt-nt,  anil  on  the 
other,  with  the  solutions,  by  means  of  capillary  tube.s.  The 
passage  of  solvent  from  one  side  to  the  olher  then  proceeds  by 
evaporation  of  the  liquid  and  the  subsequent  condens-atifin  of 
the  v.apour.  The  only  substances  which,  when  dissolved  in  a 
litiuid,  do  not  traverse  freely  a  semi-perme.able  membrane 
separating  the  solution  from  the  pure  solvent  are  those  which 
do  not  pass  from  the  dissolved  to  the  vaporous  st.tte.' 
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microscope.  The  kieselguhr  did  not  behave  as  a 
precipitating  agent,  no  matter  whether  a  gold- 
bearing  cyanide  solution  was  slowly  percolated 
over  it  or  whether  it  was  agitated  with  such  a 
solution.  Anthracitic  coal  and  coke  had  no 
precipitating  effect.  These  (coal  and  coke)  were 
employed  in  (juantities  varying  from  a  small 
amount  up  to  8  lb.  per  ton  of  solution,  while  the 
gold  content  of  the  solutions  was  also  varied 
from  a  trace  up  to  several  oz.  per  ton  of  solution. 
The  microscope  showed  the  coke  to  possess  a  very 
pronounced  cell  structure.  Lubricating  oils  had 
no  precipitating  eifect,  although  it  is  obvious  that 
they  could  retard  dissolution  of  gold. 

It  has  been  remarked  that  there  is  a  deposit 
within  the  wood  charcoal.  This  carbon  is 
probably  more  like  graphite  than  ordinary  carbon, 
but  its  physical  condition  and  nature  are 
unknown.  Whether  there  is  a  difference  of 
potential  at  the  innumerable  points  of  contact 
(between  this  deiiosit  and  the  rest  of  the  charcoal) 
can  be  a  subject  of  uncertain  conjecture  only. 
Strip.s  of  wood  charcoal  and  mineral  graphite 
(about  1  in.  x  |  in.  x  \  in.)  were  partially 
immersed,  2  in.  apart,  in  a  0'2%  KCN  gold- 
bearing  solution  and  the  circuit  closed  externally. 
An  e.m.f.  of  10"^  volt  was  ob-served.  When  the 
charcoal  was  replaced  by  a  thin  strip  of  gold,  the 
voltage  recorded  was  5  x  10~^  volt.  Between 
charcoal  and  gold  the  e.m.f.  was  4  x  10"''  volt. 
After  maintaining  the  circuit  for  many  hours  the 
graphite  electrode  was  assayed  and  showed  no 
gold.  The  actual  figures  here  given  are  of  no 
direct  value  in  the  .solution  of  the  problem  for  a 
variety  of  reasons.  Nevertheless,  it  is  possible 
that  to  this  cause  (namely,  an  e.m.f.  between 
'graphite  '  and  carb(m)  can  be  attributed  a  small 
fraction  of  the  power  of  the  charcoal  to  precipitate 
gold  from  cyanide  solution.  The  main  factor  to 
account  for  the  fact  that  charcoal  is  a  precipitating 
agent  will  be  explained  later.  When  it  is  re- 
membered that  the  e.m.f.  due  to  precipitated  gold 
is  very  small  at  the  commencement  of  precipita- 
tion, and  that  the  e.m.f.  to  redissolve  the  gold  is 
not  great  enough  until  the  latter  becomes 
sufficiently  massive  or  of  extensive  surface — it 
is  obvious  that  a  small  e.m.f.  suffices  to  begin 
precipitation  of  the  gold.  The  deposition  of 
carbon  in  charcoal  is  i)robably  due  to  the  presence, 
during  manufacture,  of  a  mixture  of  reducing 
gases  ;  and  it  is  proposed  now  to  proceed  to  a 
consideration  of  occluded  gases. 

Freshly-ignited  wood  charcoal,  contained  (in 
pea  size)  in  a  glass  flask,  was  connected  with  a 
gas  burette,  mercury  being  the  confining  liquid 
By  lowering  one  limb  a  difference  of  about  20  in. 
was  available  for  exhausting  the  gas.     The  gas 

'At  19*3*  ('.  and  622  mm.  mercurv. 


(6r5  cc*  from  5  grm.  charcoal)  collected  through 
out  a  day  showed  the  following  composition : — 

T.\BLE  II. 


Gaseous  Constituent. 

Volumes  per  cent. 

Carbon  dioxide  ... 

0-0 

Heavy  hydrocarbons 
O.Kygen  ... 
Carbon  monoxide 

0-0 
17-5 
20-0 

^Methane  ..          

0-0 

Hydrogen 
Nitrogen 

37-0 
25-5 

After  the  removal  of  the  above  gases  the 
charcoal  was  found  to  be  nearly  as  efllicient  a 
precipitating  agent  as  before  the  removal  of  the- 
gases. 

The  freshly-ignited  charcoal  after  being  exposed, 
to  the  atmosphere  for  several  days  and  then 
exhausted  with  the  gas  burette,  yielded  a  larger 
volume  (82  cc.  from  5  grm.  charcoal)  of  gas  than 
in  the  former  ca.se  under  the  same  conditions. 
The  composition  of  the  mixture  is  given  in 
Table  III. 

Table  III. 


Gaseous  Constituent. 

Volumes  per  cent. 

Carbon  dioxide  ... 

02 

Heavy  hydrocarbons 

00 

Oxygen  ... 

22-3 

Carbon  monoxide 

1-1 

Metliane  .. 

0-6 

Hydrogen            ... 

55-0 

Nitrogen 

20-8 

The  charcoal  left  was  still  an  active  precipi- 
tating agent.  The  mixture  of  loosely  held  gases 
which  are  given  off  so  readily  is,  therefore,  not 
the  effective  part  of  the  charcoal  .so  far  as  its 
power  of  precipitating  gold  from  cyanide  .solution 
goes. 

The  charcoal  left  after  withdrawing  the  gases 
given  in  Table  III.  was  slowly  warmed.  At  any 
one  tem|ierature  a  definite  volume  of  gas  was 
collected,  irrespective  of  whether  the  temperature 
was  gradually  ri.^ing  or  falling  ;  e.().,  in  warming 
the  charcoal  a  volume  of  65  cc.  (at  193  deg.  C. 
and  622  mm.  mercury)  was  collected  when  the 
charcoal  was  heated  to  70  deg.  C.  As  the 
temperature  rose,  the  volume  of  gas  (at  19-3  deg. 
C,  etc.)  given  off'  increased.  On  cooling  the 
charcoal,  contained  in  a  vessel  communicating 
with  the  evolved  gas,  the  gas  was  slowly  absorbed. 
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again,  until  at  70  deg.  C.  the  volume  of  gas  in 
the  burette  was,  as  before,  65  cc.  (at  19'3  deg.  C, 
etc.).  This  behaviour,  typical  of  all  the  lump 
charcoal  employed,  was  not  shown  by  the  same 
charcoal  in  the  form  of  fine  powder,  which  did 
not  readily  reabsorb  gases  once  expelled.  From 
this  difference  in  behaviour  it  would  appear  that 
lump  charcoal  could  retain  its  occluded  gases  to  a 
greater  extent  than  the  powder,  on  exposure  to 
the  atmosphere.  The  gaseous  mixture  collected  at 
70  deg.  C,  from  the  lump  charcoal,  showed  the 
following  analysis  : — 

Table  IV. 


Gaseous  Constituent. 

Viilumes  per  cent. 

Carbon  dioxide    .. 

2-3 

Heavy  hydrocarbons 
Oxygen  ... 
CJarbon  monoxide 

GO 

13-2 

0-6 

Methane... 

0-8 

Hydrogen            

Nitrogen 

9  0 
74-1 

The  charcoal  was  still  an  efficient  precipitating 
agent.  Exhausting  the  finely  ground  charcoal  at 
the  same  temperature,  with  the  gas  burette,  did 
not  impair  its  power  of  (irecipitating  gold. 

The  wood  charcoal  that  had  been  exposed  for 
about  six  months  (see  Table  I.)  yielded  only 
ordinary  air  when  subjected  to  the  vacuum  of  the 
Ijurette,  at  the  air  temperature.  At  the  tempera- 
ture of  Iwiling  water  (94  5  deg.  C.)  a  large 
volume  (about  30  cc.  from  a  grm.  of  charcoal)  of 
gas  was  evolved  consisting  of  ordinary  air  with  a 
small  portion  of  the  oxygen  replaced  by  CO,  CO., 
and  H.,. 

Several  forms  of  commercial  wood  charcoal 
that  had  been  stored  for  several  months  were 
found,  as  in  the  previous  case,  to  yield,  besides 
air,  only  very  small  amounts  of  the  other  gases 
(an  average  of  0-16  cc.  per  grm.  of  charcoal) 
when  sutijected  to  the  influence  of  the  gas 
burette  ;  and  the  removal  of  these  ga.ses,  as  would 
be  expected,  was  witliout  effect  ui)on  the  charcoal 
regarded  as  a  precipitant  of  gold. 

Freshly  ignited  wood  charcoal,  exposed  to  the 
atmosphere  for  14  days,  had  lost  the  loosely  held 
gases  to  such  an  extent  that  the  burette  removed 
from  the  charcoal  (heated  to  200  deg.  C.  by 
immersing  the  containing  flask  in  hot  oil)  only 
05  cc.  gas  per  grm.,  exclusive  of  ordinary  air. 
This  charcoal  was  still  as  efficient  a  precipitant  as 
before  removing  the  latter  gases,  although  not 
quite  so  effective  as  shortly  after  manufacture. 
To  discover  whether  this  falling  off  in  efficiency 
was  due  to  a  slow  evolution  of  gas,  a  quantity  of 


the  charcoal,  several  days  after  manufacture — 
when  all  the  very  loosely  held  gases  were  lost — 
was  put  into  communication  with  the  gas  burette 
and  left  for  over  a  week.  Besides  onlinary  air, 
several  cc.  of  a  mixture  of  CO  and  H.,,  chiefly 
CO,  were  collected  from  a  grm.  of  charcoal  which 
had  now  become  a  slightly  poorer  precipitating 
agent. 

In  the  foregoing  experiments  onlj'  the  vacuum 
obtainable  with  the  gas  burette  was  employed. 
In  the  experiments  now  to  be  described  the 
charcoal  was  subjected  to  the  powerful  vacuum 
of  a  Topler  vacuum  pump.  A  modern  construc- 
tion of  this  apparatus  was  available,  and  by 
suitable  adjustments  it  was  possible  to  collect  and 
transfer  the  gases  evolved  to  the  gas  burette  for 
subsequent  analysis. 

The  freshly-ignited  charcoal,  after  1 4  days 
exposure  to  the  atmosphere,  was  exhausted  by  the 
pump  at  the  ordinary  temperature,  the  gas 
collected  being  practically  air,  in  which  0'2cc.* 
(per  grm.  charcoal)  CO  replaced  a  corresponding 
volume  of  oxygen.  Hardly  any  difference  in 
precipitating  power  could  be  detected  between  the 
charcoal  before  and  after  exhaustion. 

Heat,  in  addition  to  the  vacuum  of  the 
Tupler  pump,  was  next  applied  to  the  char- 
coal, which  for  this  purpose  was  contained  in 
a  silica  tube.  The  lower  end  of  this  tube 
rested  in  a  blow-pipe  furnace  ;  glass  tubing 
passing  through  the  stopper  closing  the  silica 
tube  made  connection  between  the  pump  and 
charcoal.  The  composition  of  the  ga.seous  mixture 
collected  at  the  ordinary  temperature  has  been 
already  referred  to.  This  gas  was  expelled  into, 
the  atmosphere,  and  the  gases  liberated  on  heating 
collected.  The  evolution  of  gas  proceeded  slowly 
with  rise  of  temperature  until  approximately 
500  deg.  C.  was  reached  (using  the  charcoal 
prepared  from  the  wood  of  packing  cases),  when 
there  was  a  rush  of  gas.  The  temperature 
remaining  nearly  constant,  this  rapid  evolution, 
ceased  after  a  time  and  gradually  the  liberation 
of  gas  became  exceedingly  slow.  At  this  point 
the  gas  was  removed  for  analysis  and  the  charcoal 
allowed  to  cool  out  of  contact  with  the  atmos- 
phere, after  which  the  containing  vessel  was 
opened  and  the  charcoal  removed  for  experiments 
to  be  described  shortly.  The  volume  of  gas 
collected  per  grm.  of  charcoal  was  about  250  cc, 
the  analysis  being  given  in  Table  V.  (p.  262). 

There  can  be  little  doubt  that  the  ga.ses  deter- 
mined do  not  exist  in  the  charcoal  in  the  propor- 
tions given  in  the  table.  The  coefficient  of 
dissociation  (at  atmospheric  pressure)  for  CO.,  at 
2500°  C.  abs.  is  0-19  and  at  2000°  it  is  0"04, 
while  the  corresponding  figures  at  y^^  atmospheric 

*AU  volumes  lire  referred  to  lV)-3'  C  and  622  mm.  mercury. 
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Table  V. 


Volumes 

Gaseous  Constituent. 

per  cent. 

Carbon  dioxide    ... 

12-4 

Heavy  hydrocarbons 

0-0 

'Oxygen     ... 

0-7 

Carbon  ninno.xide 

•26-2 

Methane   ... 

00 

'Hydrogen.. 

2  5 

Nitrogen  ... 

58-2 

pres.sure  are  033  and  008,*  The  decompo.sition 
of  CO  into  C  and  CO.,  (2CO  =  C02  +  C)  is  at  a 
maximum  and  almost  complete  at  450°  C  but 
decreases  to  almost  nothing  at  1000  C*  On 
expulsion  from  the  charcoal  the  CO  would,  there- 
fore, be  decomposed  to  a  considerable  extent 
while  the  COj  would  not  be  so  affected.  Also,  at 
the  temperature  employed,  the  action  of  oxygen 
upon  carbon  and  of  CO.,  upon  carbon  (COo  +  C 
=  2C0)  would  not  be  very  appreciable.  It 
would  be  difficult  to  state  the  extent  to  which 
certain  reactions  proceeded  as  the  gases  cooled  off 
during  collection.  On  the  whole,  it  is  probable 
that  the  gas  occluded  in  the  charcoal  contains  as 
high  a,  or  a  higher,  percentage  of  CO  than  that 
stated  in  the  table  and  a  lower  percentage  of 
CO.,  than  is  mentioned  there. 

Dense,  commercial  wood  charcoal  evolved  a 
similar  mixture  of  gases  when  heated  and  ex- 
hausted. 

The  gas  obtained  on  heating  (to  the  tempera- 
ture employed  above,  namely,  about  500°  C.)and 
exhausting  mineral  graphite  had  the  following 
composition,  approximately  : 

[Oxygen    16-0%  (by  volume). 

Nitrogen 83-5% 

[Carbon  dioxide ...        0"5%  ,, 

The  structure  of  the  charcoal,  viewed  under 
the  microscope,  was  nut  altered  by  keating  and 
exhausting,  the  usual  cell  structure  with  the 
rather  bright  deposit  being  observed.  The  de- 
position of  carbon  in  charcoal  has  been  occasion- 
ally attributed  to  the  decomposition  of  hydro- 
carbon gases.  Although  the  absence  of  the 
latter,  in  almost  every  case,  does  not  prove  that 
hydrocarbon  gases  were  not  pi-esent  and  decom- 
,l>osed  during  manufacture  of  the  charcoal,  yet  it 
appears  very  probable  that  the  decumposition  of 
■CO,  at  moderately  low  temperatures,  is  resiionsible 
for  much  of  this  carbon  deijosit.  A  similar 
explanation  nun/  account  for  the  '  graphite ' 
found  in  gold  ;ui(l  silver  ores,  in  which  cases  the 
graphite  would  be  the  result,  not  the  cause,  of 
reducing  conditions.  This  supposition  receives 
support  from  certain  observed  elfects,  e.g.,  in  the 

♦Daniour  &  Queneau,   '  Industrial  Furnaces  and  Methods  of 
■Control,'  pp.  34—35. 


Mt.  Morgan  ore  (Barberton)  the  graphite  carries 
practically  no  gold  and  does  not  precipitate  gold 
from  cyanide  solution.* 

The  action  of  the  charcoal  used  in  the  above 
experiments  was  compared  with  that  of  a  sample 
of  the  .same  stock  charcoal  before  exhau.sting  the 
gases.  The  usual  procedure  was  adopted,  equal 
volumes  being  withdrawn  from  one  gold-bearing 
cyanide  solution,  and  equal  weights  of  the 
different  sam])les  of  charcoal,  in  nearly  the  same 
state  of  mechanical  division,  agitated  with  the 
solutions,  under  the  same  conditions  and  for  the 
same  periods  of  time. 

Table  VI. 


Nature  of  Charcoal. 


(i.)  '  Packing  Case  '  wood  charcoal 
exposed  to  atmosphere  for 
about  two  weeks  after  manu- 
facture 

(ii.)  The  same  charcoal  (i.)  heated 
and  exhausted  as  described  in 
the  text         

(iii.)  Compact  commercial  wood 
charcoal  exposed  to  atmos- 
phere for  about  a  year 

(iv.)  The  same  charcoal  (iii.) 
heated  and  exhausted 


%  Gold  Preci- 
pitated from 
Solution. 


93-3 
170 

41-2 

14-8 


On  reheating  the  charcoal  to  dull  redness,  in 
air,  its  power  of  precipitating  was  largely  restored. 
The  tenqierature  at  which  charcoal  is  manufac- 
tured in  the  first  instance  probably  determines,  to 
some  extent,  the  ease  or  otherwise  with  which 
the  gases  can  be  expelled  (by  variation  of  pres- 
sure and  tenq.ierature).  It  was  somewhat  difficult 
to  expel  the  occluded  gases  from  revivified  char- 
coal (made  bj'  heating  the  exhausted  charcoal  to 
dull  redness  in  contact  with  air)  which  then  again 
became  a  poor  precipitating  agent. 

It  appears,  therefore,  that  the  power  of  charcoal 
as  a  precipitant  of  gold  from  aurocyanide  solution 
is  due  to  occluded  ga.ses.  Carbon  monoxide  and 
hydrogen  werethereducinggases  found  ;  and  since 
the  hydrogen  is  present  in  quantities  too  .small 
(except  in  freshly-burnt  charcoal  in  which  it  is 
loosely  held  and,  as  former  experiments  have 
shown,  is  without  infiucnce)  to  account  for  the 
ob.served  effects,  carbon  monoxide  must  be  the 
principal  active  constituent.  Carbon  monoxide 
or  hydrogen  if  passed  into  an  ordinary  gold- 
bearing  cyanide  solution  would  not  precipitate 
gold,  [the  loosely  held  reducing  gases  have  lieen 
proved  to  be   without   action   upon  aurocyanide 

*Jl  o/Chem.,  Vet.  .f  Min.  Sue.  o/.'i.A.,  Sept.,  1912,  pp.  84-101. 
See  aUo  *  Gels  in  relation  to  Ore  Deposition,'  b.v  Hatschek  h 
Simon,  Tmnn.  Jua-I.  3fin.  li-Met.,  x.\i. 


Nov.  1913 


Robert  Diires— Notes  on  the  Assai/  of  Mine  Samples. 


263 


solution]  so  that  the  condition  of  these  gases  in 
the  charcoal  is  obviously  different  from  that  of  the 
same  gases  existing  by  themselves  in  the  absence 
of  charcoal,  while  the  condition  of  tlie  latter  gases 
is  similar  to  that  of  the  loosely  lield  gases  in  the 
charcoal.  The  absorptive  power  of  charcoal  is 
greater  upon  carbon  monoxide  than  upon  oxygen, 
nitrogen,  or  hydrogen,*  that  n[ion  iiydrogen  being 
least.  As  the  earlier  Tables  show,  hydrogen  is 
rapidly  evolved  from  the  chan'oal  whilst  the 
liberation  of  CO,  -xfter  the  expulsion  of  the  first 
loosely  neld  volume,  proceeds  slowly  ;  and  it  is 
through  the  loss  of  CO  that  the  charcoal  f 
gradually  deteriorates  in  its  preci[>itating 
etticienc}'. 

To  demonstrate  further  that  the  loosely  held 
ga-ses  have  little  or  no  influence,  but  that  the 
slow  loss,  at  ordinary  teniiieratures,  of  occluded 
gases  not  held  (juite  so  loosely  results  in  the 
deterioration  of  the  charcoal  as  a  precipitating 
agent,  a  stream  of  CO  was  passed  over  the  sugar 
charcoal  (made  by  treating  sugar  with  H^,!SO^) 
for  .several  days,  th3  charcoal  being  neither  heated 
nor  exhausted  previous  to  pissing  CO.  Under 
the  conditions  prevailing  in  the  experiments  the 
results  of  which  are  embodied  in  Table  I,  the 
sugar  charcoal  now  precipitated  2'3%  of  the 
total  gold  originally  in  solution. 

Why  the  chemical  activity  of  gases  in  conse- 
quence of  their  absorption  by  charcoal  is  increased 
seems  difiicult  to  exjilain.  It  has  been  variously 
stated  that  the  gas  held  by  ch\rcoal  is  in  a  highly 
condensed  condition  upon  its  surface,  and  by 
virtue  of  this  condensed  state  the  gas  is  more 
active  than  under  ordinary  conditions,  .so  that  the 
charcoal  is  enabled  to  induce  certain  reactions. 
An  investigation  cif  the  equilibrium  between  the 
gases  involved  and  the  charcoal  on  the  basis  of 
the  Phase  Rule  classification  would  throw  much 
light  on  the  condition  of  the  gases  in  the  charcoal. 

Carbon  monoxide,  therefore,  to  a  large  extent 
(and  probably  hydrogen  to  some  extent)  appears 
to  be  responsible  for  the  power  of  the  charcoal  to 
precipitate  gold  from  aurocyanide  solution. 
Possibly  it  is  entirely  responsible,  a  condition  of 
eiiuilibrium  between  the  gas  and  solid  not  being 
disturbed  at  the  temperature  and  pressure 
employed.  Merely  heating  the  charcoal  to 
higher  temperatures  and  evacuating  is,  in  this 
connection,  unsatisfactory,  since  complicated 
reactions  may  occur  that  would  annul  the  effect 
of  the  expulsion  of  occluded  gases  and  still  leave 
the  charcoal  an  efficient  precipitating  agent. 
Also,  the  electrical  effect  previously  referred  to, 
and  due  to  the  deposition  of  carbon  in    the   cells 

'  '  Dictionary  of  .Applied  Chemistry,'  Thorpe. 

1  H'oorf  chan-oal  is  to  lie  always  inferred.  Although  the  reaction 
between  animal  charcoal  and  aurocyanide  }imit  be  attributable  to 
the  same  cavis",  this  reaction  was  not  determined,  beini;  some- 
what beyond  the  scope  of  the  investijjation. 


of  the  charcoal,  may  account  for  the  precipitation 
of  a  small  amount  of  gold.  It  only  remains  to 
add  that,  owing  to  their  porosity,  wood  ashes  and 
charcoal  in  tailing  dumps  absorb  a  relatively 
large  amount  of  solution,  and  by  the  subsequent 
evaporation  of  this  .solution  dissolved  gold  will 
be  deposited  irrespective  of  the  presence  or 
absence  of  occluded  reducing  gases. 

In  conclusion  the  author  wishes  to  record  his 
indebtedness  to  Prof.  G.  H.  Stanley  and  .Mr.  M. 
T.  Murray  for  their  interest  and  advice  in  the 
pro.secution  of  the  investigation. 


NOTES  ON  THE  ASSAY  OF  MINE 
SAMPLES. 


{Rr'ad  at  June    Meelitiq,   191-i.) 
By  lloBERT  DuBES  (.Member). 


UEPLY    TO    DISCUSSIOX. 

Mr.  Robt.  Dures  (Member):  Mr.  .John 
Watson  has  been  at  soms  trouble  to  point  out  the 
sudden  changes  in  value  that  may  take  place  in 
sampling  underground.  The  sampler  of  experi- 
ence, who  knows  his  mine,  is  in  a  position  to 
locate  the  pj.ir  zones,  especially  the  large  areas 
of  low  grade  ore  in  the  footwall  of  some  of  our 
mines  and  as  the  time  will  soon  be  upon  us  when 
it  will  be  necessary  to  take  account  of  fractions 
of  1  dwt.  in  mine  assaying,  I  still  maintain  that 
it  is  advisable  to  part  mine  samples  that  come 
near  the  borderland  of  "  payable  rock."  Then, 
too,  there  are  large  tonnages  of  .so-called  waste 
rock  on  the  surface.  The  assays  of  the  samples 
from  these  dumps  I  contend  should  all  be  in 
"  fine  gold,"  considering  that  nmv  1  dwt.  from 
waste  at  grass  may  be  made  to  pay  its  way.  The 
.samples  to  be  parted  could  be  marked  by  a  letter, 
say  P,  in  blue  pencil,  and  assayed  in  separate 
batches. 

Mr.  Watson  says  if  all  beads  (wliich  I  do  not 
stand  out  for)  had  to  be  parted  it  would  mean 
employing  more  assayers  or  doing  fewer  .sann)les. 
Well  !  certainly,  get  more  help  if  the  work  can- 
not be  "  speeded  up,"  and  it  can  be  in  some  assay 
offices  by  obtaining  better  equipment. 

I  do  not  think  .Vfr.  Graham  Martyn's  traverse 
of  my  figures  ciUs  for  much  reply  on  my  part, 
except  to  thank  him  heartily,  and  my  other 
critics,  for  such  additional  matter  as  they  have 
contributed. 

Mr.  .James  Gray  points  out  that  the  subject  of 
time  saving  devices  might  have  been  brought 
forward.  I  am  sure  that  an  interesting  and  use- 
ful paper  could  be  written  at  length  on  this 
matter    of    devices    alone.     .V     paper,    too,    on 
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furnaces  ought  to  bring  out  the  views  and  experi- 
ences of  many  members,  as  there  is  some  diversity 
of  opinion  as  to  what  is  the  best  type  of  furnace, 
and  what  is  the  most  suitable  fuel.  Then,  too, 
the  question  of  "quartering  down"  is  an  im[)or- 
tant  one,  and  ought  to  be  thoroughly  thrashed 
out,  as  most  of  the  known  methods  are  faultj', 
one  way  or  another. 

One  point  Mr.  Whitby  overlooks  when  speak- 
ing of  30  samples  being  enough  to  see  crushed, 
etc.,  is  the  improved  machinery  now  in  vogue  as 
against  the  old  hand  crushing  way,  where  with 
careless  natives  quite  a  percentage  of  rock  was 
shot  out  of  the  mortar. 

Apparently  we  are  nearly  all  agreed  that  there 
is  room  for  improvement  on  the  old  slai>  dash 
ways  of  handling  mine  samples. 

Mr.  Whitby,  when  he  remarks  there  is  very 
little  that  is  new  in  the  tables,  has  evidentl}'  lost 
sight  of  the  avowed  object  of  the  |iaper,  which 
was  to  draw  attention  to  and  nail  down  the 
everyday  errors  that  crop  uii  in  the  assay  of 
samples  from  the  mine. 


THE  SAXD-FILLING  OF   illNES. 


(Read  at  SejUemher  Meetim/,  1913.) 


By  W.  A.   C.\LDKCOTT  (Past-President)  and 
O.  P.  Powell  (Member). 


DISCUSSION. 

Mr.  H.  A.  White  (Member)  :  It  is  certainly 
a  gratifying  fact,  as  pointed  out  by  Mr.  Pam, 
that  the  practical  solution  of  this  problem  as 
applied  on  the  Witwatersrandis  so  largely  due  to 
members  of  this  Society.  The  difficulties  which 
liave  been  overcome  were  manifold,  among  the 
principal  being  the  excessive  wear  of  pipes  and 
the  rendering  innocuous  a  material  of  distinctly 
poisonous  character.  Although  the  authors  have 
not  given  us  details  of  the  cost  of  boreholes,  it 
seems  certain  that  the}'  have  proved  the  great 
advantage  this  method  of  conveying  the  sand  to 
the  stope  possesses,  for  they  entirely  eliminate 
the  expensive  renewals  necessary  with  pipes. 
No  c  mceivable  wear  in  the  borehole  can  have  any 
ill  effect,  though  it  would  be  of  some  academic 
interest  if  they  would  inform  us  what  that  wear 
amounts  to.  It  would  no  doubt,  in  view  of  the 
facts  quoted,  be  perfectly  possible  to  utilize  their 
method  even  in  our  deepest  mines,  though  .some 
modifications  would  be  necessary  where  the  dip 
of  the  reef  is  very  Hat,  as  in  parts  of  the  far  East 
Rand.  It  would  be  a  matter  for  consideration 
whether  it  would  be  preferable  to  utilize  the 
vertical  pressure  to  perform  the  underground 
distribution  in  pipes,  involving  a  more  tiuid  ['ulp, 


or  whether  the  much  greater  quantity  of  water 
required  to  carry  pulp  along  launders  with  a 
grade  of  5%  or  10%,  should  form  an  underground 
closed  circuit.  A  series  of  exfieriments  on  the 
relation  between  grade  of  launder  and  ratio  of 
water  necessary  with  the  fine,  slime-free  sand 
used,  would  form  a  suitable  companion  to  that 
suggested  by  the  authors  on  the  similar  [vroblems 
with  pipes.  The  figures  for  compression  of  water 
deposited  sand  under  heavy  loads  are  interesting, 
inasmuch  as  Lord  Ivelvin  has  instanced  such 
material  as  having  a  negative  coefficient  of  com- 
pression for  small  loads.  This  fact  was  impressed 
upon  him  on  consideration  of  the  well  known 
effect  produced  by  standing  upon  wet  sand  on 
the  sea-shore.  The  pressure  of  the  foot  appear.s 
to  cause  the  sand  to  dry  under  its  weight  and 
this  is  attributed  to  expansion  of  the  .sand,  or, 
rather,  increase  of  interstitial  space,  caused  by  a 
more  unfavourable  arrangement  of  the  solid 
particles  than  the  natural  optimum.  The  details 
of  the  test  quoted  are  not  too  satisfactory  and  it 
would  have  been  interesting  if  the  grading  of  the 
sand  before  and  after  compression  had  been 
compared. 

Very  little  work  has  been  done  u[)on  the  ques- 
tion of  what  proportion  of  the  vertical  pressure 
upon  .settled  sand  is  transmitted  in  a  hiu'izontal 
direction,  though  this  is  certainly  some  function 
of  the  angle  of  repo.se.  Wilson  ("Conjugate  pres- 
sures in  fine  sand,"  Proc.  Inst,  of  Civil  Engineers, 
Vol.  CXLIX,  p.  208)  quotes  Rankine's  theoretical 
formula 

_  ( 1  —  sin  a)  V  h 
(1  +sin  a, 
where  ^j  is  horizontal  pressure, 
a  is  angle  O;  repose, 
21'  IS  weight  per  cubic  foot, 
/;  is  height  in  feet, 
or  >(•  h  is  vertical  [iressure. 

His  experiments  show  a  fair  agreement  with 
theory  and  show  that  ratio  of  horizontal  pressure 
is  least  when  the  Scind  contains  12%  of  moisture 
and  is  then  21      of  the  vertical  [u-essure. 

Professor  G.  H.  Darwin  ("Horizontal  thrust 
of  a  mass  of  sand,"  Proc.  Inst,  of  C.E.,  Vol.  71, 
p.  3.50)  points  out  the  importance  of  the 
"  history,"  that  is,  the  method  of  stratification  of 
the  sand  and  shows  that  the  most  favourable  case 
is  when  the  strata  of  deposition  dip  away  from 
the  wall  receiving  the  pressure.  He  got  as  low 
as  18%,  with  dry  sand  in  this  manner.  Boussinesq, 
in  a  note  on  this  paper  (Vol.  72,  p.  262)  calcu- 
lates that  the  angle  of  friction  may  increase 
under  pressure  and  suggests  that  the  angle  of 
friction  might  be  proportional  to  the  den.sity 
obtained.  Prof.  Rankine  deals  with  the  matter 
in  his  "Civil  Engineering,"  [ip.   168  and  321   of 
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the  1904  edition,  where,  however,  be  is  chiefly 
concerned  with  the  stability  of  foundations 
depending  upon  such  material.  The  importance 
of  further  experiments  upon  this  point  will  be 
more  obvious  when  our  deepest  mines  become 
vitally  interested  in  the  question. 

With  reference  to  the  various  surface  methods 
adopted  by  the  authors,  it  appears  that  the 
diaphragm  cone  arrangement  has  undeniable 
advantages  :  the  question  of  trucking  or  pum|iing 
would  usually  be  decided  by  considerations  of  the 
site  of  operations,  because  the  material  is  in  all 
■cases  at  present  put  into  trucks  from  the  vats. 
Possibly  a  consideration  of  the  economy  of 
transport  obtained  with  jiumping  methods  may 
result  in  the  sj'stem  of  handling  sand  residues 
now  in  vogue  being  radically  altered  in  the  direc- 
tion indicated,  and  this  would  eliminate  one 
objection  raised  by  the  authors  to  the  suggested 
direct  flow  of  residue  to  boreholes.  But  pumiiing 
certainly  ensures  a  more  thorough  mixture  with 
the  cyanicide  emploj-ed  and  the  cones  give  the 
necessary  delay  to  ensure  completion  of  the  re- 
action which  may  take  as  long  as  an  hour  in 
unfavourable  cases.  In  this  connection  the  cones 
may  be  credited  with  their  safety  value  in  cor- 
recting fluctuations  of  su[)))ly  and  ensuring  that 
averaging  upon  which  calculation  of  the  quantity 
of  permanganate  must  rely. 

The  question  of  alkalinity  and  freedom  from 
organic  matter  of  the  dilution  water  is  quite  as 
important  as  that  of  the  solution  associated  with 
the  sand  residue.  This  again  is  steadied  by 
the  return  water  arrangement  at  the  Simmer  and 
Jack,  and,  no  doubt,  the  freedom  from  any  .slight 
deleterious  ett'ects  underground  is  connected  with 
these  advantages.  There  can  be  no  doubt  that 
the  use  of  permangante  as  cyanicide  is  perfectly 
safe  provided  sufficient  is  present  and  the  pulp  is 
alkaline.  It  is  of  course  well  known  that  in  acid 
.solutions  practically  no  reaction  takes  place 
owing  probably  to  the  fact  that  the  HCX  formed 
is  almost  com[iletely  un-ionized.  As  certain 
organic  compounds  are  very  readily  attacked 
by  weak  permanganate  of  potash  it  is  well  that 
the  water  used  for  dilution  should  be  examined 
in  this  respect. 

I  observe  that  the  use  of  bleaching-powder  has 
been  supervseded  at  the  Simmer  and  Jack,  chiefly,  I 
believe,  because  it  is  more  awkward  to  handle, 
and  when  it  is  considered  what  a  .small  jiortion  of 
the  total  cost  is  due  to  the  chemicals  employed, 
the  use  of  the  most  convenient  is  doubtless 
justified. 

The  thoroughness  of  the  methods  employed  in 
checking  the  destruction  of  the  cyanide  are  to  be 
highly  commended,  and  the  only  point  I  am 
slightly  doubtful  upon  is  the  certainty  of  Mr. 
MacArthur  Johnston's  method  when   the  under- 


ground effluent  is  acid.  Suppose  a  little  FeS04 
were  present  also — and  this  is  not  impossible — 
upon  addition  of  alkali  some  of  the  cyanide  may 
be  converted  into  ferro-cyanide  and  lost  to  the 
test  as  quoted.  Though  this  point  is  doubtless 
absolutely  without  importance  in  the  cases  he  has 
to  deal  with,  and  moreover  is  probably  provided 
against  in  the  detail  work,  it  is  well  to  clear  the 
matter  up  beyond  peradventure  for  the  methods 
he  uses  will  no  doubt  be  put  into  operation  in 
other  parts  of  the  world  where  conditions  may  be 
very  ditferent. 

In  their  reply  the  authors  may  possibly  let  us 
have  some  figures  from  the  Itobinson  Deep  results 
where  I  hope  to  see  confirmation  of  the  prediction 
that  it  would  cost  the  reduction  plant  less  to  put 
the  stuff  under  the  ground  than  on  top  of  the  dump. 
I  should  imagine  that  if  the  change  to  Caldecott 
cone  collection  was  justified  by  consideration  of 
quality  of  sand  sent  underground,  the  total  effect 
upon  residues,  if  put  to  the  credit  of  the  sand- 
filling  account  would  reduce  the  cost  per  ton 
upon  that  mine  to  a  very  low  figure  indeed. 

Upon  consideration  of  the  success  achieved  in 
the  destruction  of  cyanide  by  permanganate,  I 
have  suggested  that  experiments  should  be  made 
with  a  mixture  of  solution  of  potassium  perman- 
ganate, calcium  chloride  and  lime  water,  followed 
a  little  later  by  a  little  vinegar  in  order  to  test 
its  efficacy  as  an  antidote  in  cases  of  poison- 
ing. 

The  well  known  and  enthusiastic  Red  Cross 
medical  gentleman  to  whom  I  suggested  this  could 
only  promise  that  if  I  took  the  cyanide  he  would 
try  that  remedy  upon  me. 


A  NEW  METHOD  OF  PRECIPITATION 
BY  ZINC. 


By  John  S.  j\I.\cArthuk,    M.Inst.il.M.    (Hon. 
Member). 


(Read  at  January  Meeting,  1913). 


r.Kri.Y    TO    DISCUS.SION. 

Mr.  John  S.  MacArthur  (Hon.  Member)  -.  It 
is  not  easy  to  explain  how  a  method  of  precipi- 
tation which  is  highly  successful  in  Portugal 
should  not  succeed  in  South  Africa  and  New 
Zealand. 

On  reviewing  the  whole  discussion,  I  am 
inclined  to  think  that  the  precipitation  at 
Caveira  is  facilitated  by  the  presence  of  mercury 
and  lead  in  solution.  Mercury  sometimes  equals 
the  amount   of   silver  in  quantity,  and  the  lead 
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though  sometimes  present  in  hirge  quantities  is 
generally  only  a  mere  fraction  of  the  silver 
present. 

The  bullion  precipitate  tested  by  me  contained 
about  35%  of  mercur}'.  I  do  not  classify 
mercury  as  foreign  matter,  as  it  is  a  valuable 
metal,  and,  is  in  fact  recovered  by  distillation.  I 
did  not  go  into  this  detail  as  the  matter  was 
named  by  Mr.  Hutton,  and  doubtless  the  mercury 
present  reconciles  Mr.  Mutton's  statement  that 
the  precipitate  would  run  35%  fine  metal,  and 
my  statement  that  the  precipitate  contained  only 
about  15%  foreign  metal.  It  now  seems  to  me 
that  the  presence  of  lead  and  mercury  are  a  much 
more  important  factor  in  this  matter  of  precipi- 
tation than  I  had  anticipated. 

The  meeting  then  terminated. 

THE   ANNUAL   DINNER   OF  THE 
SOCIETY. 


The  Annual  Dinner  of  the  Chemical,  Metal- 
lurgical and  Mining  Society  of  South  Africa  was 
held  at  the  Carlton  Hotel  on  Saturday  night,  the 
•22nd  November,  and  for  the  first  time  in  the 
Society's  history  ladies  were  present. 

Mr.  Ale.\-.  l!ichavd.son,  M.Inst.M.jNI.,  presided, 
and  the  guests  included  the  Mayor  of  Johannes- 
burg (Mr.  Norman  Anstey),  Mr.  J.  Q.  Braid  wood 
( As.sociation  of  Certificated  Mechanical  Engineers), 
Mrs.  Braidwood,  Mr.  A.  J.  Brett,  Mrs.  Brett, 
Dr.  W.  A.  Caldecott  (Past  President),  Mr.  W. 
Calder  (President  of  the  S.A.  Institution  of 
Engineers),  jMrs.  Calder,  Mr.  F.  D.  P.  Chaplin, 
M.L.A.,  Mr.  W.  Cullen  (Past  President),  Mr.  J. 
Chri.stie  (President  of  the  Pharmaceutical  Society), 
Mrs.  Christie,  Colonel  W.  Dalryinple,  Mrs.  Dal- 
rymple,  Mr.  A.  von  Dessauer  (Geological  Society 
of  S.A.),  Mr.  \V.  K.  Dowling  (Past"  President), 
Mrs,  Dowling,  Mr.  \V.  Elsdon  Dew,  Mrs.  Elsdon 
Dew,  Dr.  Helen  Driver,  Mr.  B.  Gray,  Mrs.  Gray, 
Mr.  H.  J.  Hofmeyr,  Mrs.  Hofmeyr,  Mr.  K.  T. 
A.  Lines,  I\trs.  Innes,  Mr.  E.  H.  John.son  (Past 
President),  Mr.  A  McA.  Johnston  (Past  President), 
Mr.  E  L.  R.  Kelsey,  Mr.  R.  N.  Kotze  (Govern- 
ment Mining  Engineer),  Mr.  J.  Littlejohn-  (Hon. 
Treasurer),  Dr.  H.  A.  Loeser  (British  Medical 
Association),  Mr.  T.  A.  Malpage,  Mrs.  Malpage, 
Dr.  J.  McCrae,  Dr.  J.  Moir  (Past  President), 
jNIr.  J.  Munro  (President  of  the  Chamber  of 
Mines),  Mr.  H.  Neuhaus,  Mrs.  Neuhaus,  Mr.  A. 
E.  Payne  (President  of  the  Association  of  Mine 
Managers),  Mr.  S.  H.  Pearce  (Past  President), 
Mrs.  Pearce,  Mr.  S.  R.  Potter,  Mr.  B.  Price  (South 
African  Institute  of  Electrical  Engineers),  Mr. 
Fred  Rowland  (Secretary  of  the  Society),  Mr. 
C.  B.  Saner  (Past  President),  Professor  G.  H. 
Stanley  (Vice-President),   the   Right    Rev.    the 


Bishop  of  St.  John's,  Mr.  H.  Taylor,  Mrs.  Taylor, 
Mr.  J.  E,  Thomas  (Vice-President),  Mrs.  Thomas, 
Mr.  J.  Wevell  (President  of  the  Rand  Pioneers), 
Mr.  H.  A.  White  (Vice  President),  Mrs.  White, 
Professor  J.  A.  Wilkinson  (Chairman  of  the 
South  African  Red  Cross  Society),  .\Ir.  J.  A. 
Woodburn,  Mrs.  Woodburn. 

Apologies  for  inability  to  attend  the  dinner 
were  received  from  His  Excellency  the  Governor- 
General,  General  Botha,  the  Hon.  F.  S.  Malan, 
Sir  Lionel  Phillips,  M.L.A.,  Sir  George  Farrar, 
Mr.  W.  Toomey,  Mr.  and  Mrs.  G.  Imroth, 
Messrs.  G.  Nathan,  Senator  S.  Marks,  Mr.  and 
Mrs.  W.  L.  Honnold,  Mr.  and  Mrs.  Warrington 
Smyth,  Mr.  and  Mrs.  A.  Aiken,  Mrs.  Chaplin, 
Mrs.  A.  E.  Payne,  Mrs.  Bernard  Price,  Dr.  H.  B. 
Currie  and  Dr.  Stanwell. 

The  Society's  Activities. 

The  Mayor,  in  proposing  "  The  Society  and  the 
Mining  Industry,"  recalled  that  in  1890  there 
was  a  severe  depressicjn  in  Johannesburg.  Many 
lovv-grade  propositions  were  in  a  very  sad  state, 
but  the  introduction  of  the  cyanide  process  made 
all  the  difference,  and  the  discovery  of  the  uses 
of  cyanide  in  those  daj's  carried  the  fate  of  the 
whole  Witwatersrand  area.  Those  low-grade 
propositions  were  to-day  employing  thousands  of 
white  miners  and  many  more  thousands  of 
natives,  and  upon  them  depended  Johannesburg 
as  a  commercial  and  an  industrial  centre.  He 
realised  that  the  Society,  in  addition  to  the 
practical  assistance  it  had  rendered  to  the  mining 
industry,  had  also  interested  itself  in  other  direc- 
tions by  contributing  prizes  in  aid  of  research 
work.  It  had  also  assisted  the  Seymour  Library, 
and  inaugurated  an  exhibition  which  came  to  the 
assistance  of  inventors  who  were  not  always  able 
to  bring  their  inventions  to  fruition  without  the 
aid  of  the  Society.  Those  aids  which  the  Society 
had  rendered  to  some  of  the  smaller  men  were, 
he  understood,  invaluable.  The  members  of  the 
Society  were  also,  he  learned,  engaged  in  assisting 
ambulance  work  along  the  Reef,  and  their  work 
was  much  appreciated  by  the  miners  themselves. 
They  had  greatly  aided  the  mining  industry  by 
the  results  of  their  chemical  researches.  There 
was  one  other  industry  to  which  he  thought  they 
could  render  very  great  assistance.  He  referred 
to  the  agricultural  industry,  which  needed  the 
aid  of  the  chemist  almost  as  much  as  the  mining 
industry,  in  order  that  the  farmer  might  be 
assisted  in  determining  the  value  of  the  various 
grades  of  his  soil.  They  might  assist  the  farming 
industry  in  research  work,  as  it  was  assisted 
to-day  in  regard  to  cattle  diseases.  He  believed 
that  with  assistance  of  that  sort  South  Africa 
woukl  yet  be  one  of  the  great  granaries  of  the 
world.     It  might  also  be  one  of  the  great  cattle- 
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raising  centres  of  the  world.  There  was  no 
reason,  so  far  as  he  could  see,  why  this  country 
should  not  develop  as  an  agricultural  centre,  and 
he  hoped  he  should  live  to  see  the  time  when 
South  Africa  would  compete  with  our  fellow- 
colonists  in  Australia  and  New  Zealand,  and 
supply  the  manufacturing  centres  of  the  v.'orld 
with  our  foodstufts  and  our  cattle.      (Applause). 

Johannesburg  with  its  125,000  white  inhabi- 
tants, was  practically  dependent  to-day  upon  the 
mining  industrj- — (hear,  hear) — and  anything 
they  did  for  the  benefit  of  that  industry  they  did 
for  the  benefit  of  .Johannesburg  in  particular  and 
of  the  country  generally.  They  as  a  community 
realised  the  assistance  rendered  by  scientific  men 
in  the  development  of  that  great  industry  upon 
which  they  all  indirectly  and  directly  lived. 
Touching  fin  the  relationshiii  between  the  Muni- 
cipality and  the  mining  industry,  he  said  that  the 
Municipality  had  always  recognised  the  impor- 
tance of  the  dependence  the  city  had  on  the 
prime  industry  of  the  country.  His  predecessors 
in  office  had  very  carefully  managed  financial 
artairs  from  the  outset. — (Hear,  hear.)  About 
nine  years  ago  the  Municipality  raised  a  loan  of 
5J  millions,  which  had  since  been  increased  to 
64  millions,  on  very  rea-sonable  terms.  The  loan 
was  floated  at  96},  and  at  a  rate  of  4%.  This 
loan,  according  to  the  e.xigencies  of  the  situation  in 
Johannesburg,  depeiiiient  as  they  were  upon  the 
mining  industry,  the  life  of  which  was  considered 
in  financial  circles  in  London  a  comparatively  short 
one,  was  therefore  made  redeemable  within  .30 
years  ;  consequently  at  present  they  had  practi- 
cally paid  back  1}  millions  of  that  loan.  They 
had  put  to  reserve  and  to  depreciation  of  their 
\-arious  assets  a  further  sum  of  half  a  million. 
They  had  invested  that  redemption  in  buying 
back  their  stock  ;  and  in  addition  to  the  improved 
position  that  existed  to-day,  they  had  avail- 
able trading  concerns  that  were  run  in  the 
interests  of  the  people  of  the  city.  In  those 
trading  concerns  they  had  2}  millions  of  their 
loan  invested.  Those  were  bringing  them  a  very 
handsome  return  on  the  investments.  If  put  on 
the  market  to-daj'  as  ordinary  trading  concerns, 
they  would  be  fully  sutficient  to  pay  ott'  the 
remaining  loan  on  the  Municipality  ;  therefore, 
he  considered  that  the  financial  position  of 
•lohannesburg  to-day  was  essentially  a  sound  one 
from  a  public  point  of  view. — (Applau.se.)  He 
recognised  the  importance  of  the  Society,  to  which 
he  wished  every  possible  success. — (Applause.) 

The  President:  Mr.  Major,  ladies  and 
gentlemen, — let  me  preface  my  remarks  by  seiz- 
ing the  op|iortunity  of  extending  most  hearty 
congratulations  to  Mr.  Xorman  Anstey  on  his 
election  as  ilayor,  and  of  wi.shing  him  a  most 
successful  year  of  office. — (Applause.) 


It  gives  me  genuine  pleasure  to  respond  to  the 
toast  of  the  Society  and  the  Industry,  because 
the  work  of  the  Society  has  always  excited  my 
keenest  interest,  and  having  been  closely  con- 
nected with  the  Industry  for  twenty-three  years, 
I  have,  for  more  reasons  than  one,  a  very  friendly 
feeling  for  it.  The  Society  started  nineteen  years 
ago  with  forty-two  members,  all  resident  on  the 
Rand  ;  and  it  has  grown  steadily  ever  since,  until 
it  now  has  over  one  thousand  members,  represent- 
ing all  the  civilised  parts  of  the  globe  and  some 
of  the  uncivilised  ones. —(Hear,  hear).  This 
widespread  co-operation  in  the  search  for  technical 
perfection  assists  our  members  in  maintaining  a 
wide  breadth  of  view  on  technical  subjects  ;  and 
it  is  al.so  of  service  to  the  whole  community,  in- 
asmuch as  there  can  never  be  too  many  minds 
helping  to  round  off  and  establish  a  scientilie 
truth  or  to  pulverise  a  fallacy.  We  hold  that 
there  are  few  devices  so  efficacious  in  preserving 
the  .sanity  of  science  as  healthy  discussion,  and 
we  are  at  all  times  anxious  to  encourage  the 
sincere  expression  of  views  which  will  keep  sanity 
predominant.  I  think  that  some  people  are  un- 
nece.s.sarily  reluctant  about  placing  their  profes- 
sional experience  upon  record,  and  it  seems  to  me 
that  this  unwillingness  is  a  mistake  ;  for  when  a 
man  puts  a  fence  round  his  knowledge  he  bars 
out  a  great  deal  more  than  he  closes  in,  and 
though  it  may  .sound  paradoxical  it  is  none  the 
less  true  that  a  man's  knowledge  only  becomes 
his  real  asset  when  he  has  shared  it  with  others. 
—(Hear,  hear.)  Of  course  there  are  those  who 
objsct  to  anything  in  the  nature  of  vigorous  dis- 
cussion ;  but  even  if  the  wor.st  should  happen  and 
someone's  sensitive  toes  shouldbe  trodden  on  in  the 
•struggle  for  enlightenment,  he  may  unreservedly 
solace  himself  with  the  reflection,  that  it  would 
have  been  very  much  worse  hal  he  been  allou-ed 
to  go  on  sleeping. 

Now,  with  regard  to  the  Industry — which  is 
the  .sole  reason  for  the  existence  of  .Johannesburg 
and  our  presence  in  it — I  am  afraid  that  there  is 
little  new  that  I  can  tell  you  ;  but  it  may  be 
interesting  to  recall  the  feeling  of  apprehension, 
international  in  its  scope,  which  arose  when  during 
our  late  industrial  unrest  the  flow  of  gold  from  here 
to  Euro|)e  was  threatened  with  a  serious  diminu- 
tion. This  apprehension  is  not  difficult  to  under- 
stand. Gold  is  the  wind  of  commerce  and  the 
tide  of  trade.  All  over  the  civilised  world  the 
wholesale  transactions  of  commerce  are  conducted 
by  means  of  credit  in.struments,  that  is,  without 
the  intervention  of  metallic  money.  In  England, 
99%  of  it  is  conducted  in  this  way.  Now  this 
enormous  superstructure  of  credit  is  based  on 
gold  :  how  enormous  it  is  you  will  be  able  to 
infer  from  the  statement  of  an  economist,  that  if 
all  the  banks  were  at  the  same  moment  compelled 
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to  meet  their  obligations  in  actual  coin  they 
would  just  be  able  to  pay  out  4cl.  in  the  pound  ! 
— (Laughter.)  It  follows  from  this  that  a  small 
shrinkage  in  the  gold  basis  causes  a  proportion- 
ately large  shrinkage  in  the  vast  edifice  of  credit 
which  rests  upon  it,  and  by  so  doing  reduces  credit 
facilities,  discourages  enterprise,  and  hampers 
trade.  As  this  goldfield  furnishes  40%  of  the 
new  supplies  of  the  metal,  it  readily  becomes 
apparent  that  our  output  exercLses  an  influence 
far  beyond  that  usually  supposed  ;  in  fact  it  is 
not  too  much  to  say  that  our  mines  stand  for  the 
economic  comfort  of  civilisation. — (Applause.) 
Apart  from  this  aspect,  the  importance  of  the 
Industry  in  the  stimulating  influence  which  it 
■has  had,  and  will  have,  on  the  development  of 
South  Africa  can  hardly  be  overrated  ;  and  it, 
therefore,  should  be  the  desire  of  any  one  who 
wishes  to  see  this  country  advancing,  to  assist  the 
growth  of  the  Industry  in  any  way  he  can. 

I  confess  that  at  this  stage  of  our  mining  history 
it  is  difficult  to  bring  forward  any  reasonable 
suggestions  which  if  ajiplied  might  prove  benefi- 
cial, but  I  should  like  briefly  to  touch  upon  two 
points.  The  first  has  reference  to  the  conven- 
tional flat  contract  .S3'stem  in  use  in  many  of  our 
mines.  That  this  method  for  the  payment  of 
miners  has  never  given  unbounded  satisfaction  is 
•common  knowledge,  and  it  is  probably  equally 
well  known  the  perfect  system  has  still  to  be 
discovered.  However,  after  .studying  many 
methods  and  witnessing  a  few  of  them  in  opera- 
tion, I  find  myself  most  in  symiiathy  with  the 
formula  :  Whites  on  day's  pay  and  natives  on 
contract ;  a  system  the  merits  of  which  have  been 
amply  demonstrated  in  the  diamond  mines  of 
Kimberley.. — (Hear,  hear.) 

Regarding  my  other  point,  I  should  much  like 
to  indulge  in  a  lengthy  explanation, — (No,  no.) — 
but  as  no  one,  I  thiid{,  after  dinner,  wants  any- 
thing elaborate,  I  shall  try  to  put  it  in  a  nutshell. 
Owing  to  our  geographical  position  wc  are  to  a 
great  extent  an  isolated  community,  at  any  rate 
we  are  not  in  close  direct  touch  with  any  other 
large  mining  field  from  which  instructive  lessons 
could  be  drawn,  and  our  own  conditions  varj' 
little  from  mine  to  mine.  This  concentration  has 
a  tendency  to  occasion  a  certain  inbreeding  of 
outlook,  and  makes  it  difficult  for  us  to  see  our 
difficulties  as  others  see  them  ;  not  that  others 
have  the  slightest  conqiunction  in  painting  fancy 
pictures  of  them  for  our  benefit.  But  to  come  to 
the  kernel  of  the  matter,  it  has  often  occurred  to 
me  that  it  would  be  a  good  thing  if  now  and  then 
one  or  other  of  our  knowledgeable  engineers  were 
induced  to  adopt  the  rnle  of  post-gr.^duate  — shall 
I  say  su|)er-|>()st-graduate'? — and  deputed  to  in- 
vestigate the  practice  of  other  fields,  in  order  that 
the  first-hand    information  so  gathered  might  be 


utilised  in  helping  the  Industry  to  solve  any  of 
the  difficult  problems  that  confront  it.  Such  an 
investigation  need  not  cost  much,  and  it  might 
be  productive  of  excellent  results. — (Hear,  hear.) 
This  concludes  all  I  have  to  say  to  you  this  even- 
ing, except  to  thank  the  Mayor  for  the  kind  way  in 
which  he  gave  the  toast,  and  you,  ladies  and 
gentlemen,  for  the  very  cordial  way  in  which  you 
received  it. — (Applause). 

Prof.  G.  H.  Stanley  (Vice-President):  Mr. 
Chiirman,  Ladie.s'  and  Gentlemen,  lam  honoured 
to-night  in  having  been  allotted  the  pleasant  duty 
of  proposing  the  health  of  "Our  Quests  and 
Kindred  Societies." 

I  am  sure  we  are  all  glad  that  so  many  dis- 
tinguished peo[)le  have  been  able  to  accept  the 
invitation  to  attend  what  I  feel  is  a  sort  of 
annual  "  thanksgiving  day  "  of  this  Society  for 
the  progress  of  the  past  year,  and  only  regret  that 
of  those  invited  all  could  not  attend.  Quite  a 
number  of  them,  however,  occupy  high  places  in 
the  political  world,  and  judging  from  what  we 
read  in  the  newspapers,  had  very  pressing  busi- 
ness elsewhere !  To-night,  also,  for  the  first 
time,  we  are  honoured  by  the  presence  of  ladies  : 
in  this  connection,  gentlemen,  words  fail  me  and 
I  am  forced  to  leave  the  duty  of-  welcoming  them 
in  the  capable  hands  of  Prof.  Wilkinson.  Many 
of  our  guests  represent  kindred  societies,  others, 
public  bodies  and  controlling  financial  hou.ses  and 
others  again  are  of  outstanding  importance  in  the 
official  and  social  sphere.s,  or  members  of  the 
"  fourth  estate,"  we  try  our  best  to  obtain  a 
representative  selection  —  our  friends  all — to  re- 
joice with  us  on  these  occasions.  We  heartily 
welcome  them  all  and  through  them  extend  our 
greetings  to  the  Societies  they  represent. 

In  the.se  days  human  knowledge  covers  such 
a  wide  field  that  the  number  of  societies 
and  institutions  dealing  with  difterent  branches, 
and  even  with  cognate  branches,  seems 
almost  appalling,  and  to  the  formation  of  new 
societies  there  seems  to  be  no  end.  With  so 
many  societies,  each  specialising  in  some  parti- 
cular branch,  there  may  bo  some  danger,  amongst 
the  members  of  each,  of  overlooking  the  work  of 
other  societies  and  losing  grasp  of  the  proper  cor- 
relation of  effort.  Too  great  specialisation  is 
not  a  good  thing ;  it  is  necessary  to  keep  as  wide 
an  outlook  as  possible,  and  we  try  to  remember 
that  our  work  touches  that  of  other  societies  at 
many  points,  as  theirs  does  our.s,  and  .some  little 
overlap[iingof  eft'ort  is  unavoidable.  Still,  when  we 
recognise  that  we  are  all  in  puisuit  of  knowledge 
and  can  undoubtedly  help  one  another  in  our 
several  fields,  the  "brotherhood  of  .science" 
which  even  knows  no  nationality,  is  brought 
home  to   us   very  forcibly  and  the  gathering  of 
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representatives  of  our  local  Societies  here  to-night 
is  symbolical  of  the  co-operation  and  friendshiii 
with  which  each  pursues  the  common  aim.  Look- 
ing down  the  list  of  guests,  I  note  the  name 
of  Mr.  Kotze,  Government  Mining  Engineer, 
representative  of  the  raajestj'  of  that  Department 
which  "  shapes  our  ends "  in  the  mining  sense, 
and  I  fear  that  some  of  our  members  sometimes 
have  to  think  of  him  and  of  what  he  may  think  in 
certain  eventualities  in  his  official  cajiacity  :  to- 
night I  hope  the  cares  of  his  office  are  forgotten  : 
and  yet  the  illustration  on  our  menu  cards,  re- 
presenting an  early  method  of  mine  ventilation, 
is     very     likely     to     recall     them.       Indeed      it 


You  will  also  notice  on  your  cards  the  motto 
"  Capaci  Occasio."  Recently  I  overheard  some 
discussion  as  to  what  it  really  meant,  and  one 
gave  as  a  translation  "  of  capacity  equal  to  the 
occasion."  Well,  that  may  not  be  very  correct, 
but  we  like  to  think  that  the  meaning,  at  any 
rate,  is  something  like  that ;  and  in  connection 
with  this  problem  of  ventilation  or  -.ny  other 
similar  problem  that  may  arise,  we  hope  we  shall 
be,  with  the  co-operation  of  our  good  friends  the 
kindred  technical  societies,  equal  to  the  occasion. 
Similarly,  it  seems  to  me  an  extremely  appro- 
priate motto  to  find  a  place  on  a  dinner  invitation  : 
I  am  sure  we  hope  your  capacity  has  been  equal 


A  Method  of  Mine  VEXriL-iTiOiN'  i.\  the  Olden  Day.s. 

(a)  Tunnel  :     (h)  Pipe  ;     (c)  Nozzle  of  Double  Bellows. 

l<'rom  "  Dc  Re  MetaUica,"  by  Af;ricolae. 

(First  printed  in  Latin  in  A.D.  1556.) 


has  an  interest  for  most  of  our  guests  :  Mr. 
Payne  of  the  Mine  Manager's  Association  may 
■also  feel  hurt  at  our  forcing  upon  his  notice  at 
such  a  time  one  of  the  current  problems  of  his 
profession,  and  I  am  afraid  it  may  similarly  affect 
the  Engineers,  Mr.  Calder,  "Slv.  Price,  and  Mr. 
Braidwood,  and  cause  a  few  cold  shivers  in  the 
quarters  from  which  the  wherewithal  has  to  be 
provided.  Still,  I  think  we  are  all  agreed  that 
mine  ventilation  has  to  be  made  efficient,  and 
although  as  a  community  we  may  congratulate 
ourselves  on  the  progress  which  has  been  made — 
I  do  not  mean  .since  the  time  of  the  illustration — 
"but  within  the  last  few  years  here,  I  think  we 
also  admit  there  is  more  to  be  done. 


to  the  occasion.  Personally,  being  a  bit  of  a 
heretic,  I  always  feel  that  the  order  of  the  pro- 
ceedings on  such  an  occasion  as  this  is  wrong  and 
should  be  reversed  ;  that  is,  the  speeches  should 
come  first  and  the  dinner  afterwards,  and  this  to 
my  mind  has  some  obvious  advantages.  It 
always  seems  to  me  that  an  ordinary  healthy 
animal  after  having  had  a  substantial  meal  doesn't 
want  to  do  anything  very  particularly  but  go  to 
sleep,  and  I  have  heard  a  good  many  humans 
express  the  same  feeling  with  great  conviction. 
Observe  what  a  task  the  present  custom  throws 
upon  the  caterer  :  if  he  feeds  the  company  too 
well  they  are  unfitted  for  the  subsequent  pro- 
ceedings,   if    not    well    enough    they   are  again 
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unfitted,  for  a  different  reason,  tliey  will  not  feel 
.sufficiently  cheerful — lie  ha.s  to  keep  a  very 
nice  balance.  If  it  is  contended  that  a  suriilus 
should  be  provided  and  the  onus  put  upon  the 
diner.s,  it  necessitate.s  a  careful  watch  and  nice 
restraint  upon  the  appetite  for  fear  that  when  the 
capacity  is  equal  to  the  occasion,  paradoxical  as 
may  seem,  incapacity  may  be  the  result  !  Then 
again,  think  of  the  effect  upon  the  length  of  the 
.speeches — perfectly  obvious  !  and  as  I  have  no 
desire  to  mar  the  enjoyment  of  our  guests  by 
speaking  at  length  myself,  I  now  give  you  the 
toast  of  "Our  Guests  and  Kindred  Societies," 
coupled  with  the  name  of  Mr.  Payne. 

Mr.  A.  E.  Payne,  replying  to  the  toast,  said 
that  there  had  been  some  doubt  at  first  as  to  the 
actual  cause  of  phthisis,  as  to  whether  it  was  of 
gaseous  or  of  other  origin  ;  but  whatever  its 
origin,  they  had  all  made  up  their  minds  about 
one  thing,  and  that  was  that  the  disease  had  to 
stop. — (Applause.) 

Prof.  J.  A  Wilkinson  propo.sed  the  toa.st  of 
"  The  Ladies,"  and  .Mr.  E.  L.  R.  Kelsey  replied. 

Mr.  F.  Drummond  Chaplin,  M.L.A.,  in  pro- 
posing the  health  of  of  the  Chairman,  congratu- 
lated the  Society  on  its  activities,  and  the  success 
of  the  function  just  concluded. 

The  Chairman  :  Mr.  Drummond  Chaplin, 
ladies  and  gentlemen,  it  is  mo.st  kind  f)f  you  to 
take  the  toast  of  my  healtli.  All  I  can  say  is, 
that  I  hope  you  will  look  back  upon  this  even- 
ing with  as  pleasant  recollections  as  I  shall  have 
of  my  occupancy  of  the  Chair. 

An  admirable  musical  programme  was  rendered 
by  Mrs.  Stanley  Aiuierson,  Messrs.  J.  W.  Birrell 
and  Mr.  L.  R.  Glenton. 

The  proceedings  concluded  with  (iod  Save  the 
King. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTHV. 

Sensitiveness  to  Lioht  ok  AziriES.— "  Acconl- 
ing  to  this  article,  silver,  nierciirous,  lead  and 
ciiprons  azides  are  ilecciiniiosed  hy  the  action  of  li^lit. 
K-\periiuents  .--Ikiw  that  not  snl>-azi(les  Imt  Tiiixtiirej- 
of  unaltered  aziile  and  liiiely  divided  iiii'liil  in  a  col- 
loidal stale  remain.  Tliis  is  interesiiiij,'  in  view  of 
proposals  to  use  azides  in  place  of  nierciiiy  fuhniiiai-e 
in  detonators."  —  \V(iiiij-;i;  and  KRui'KO,  from 
Berirhtc,  //i:,  1P13,  pp.  2,045-2,057  :  Jonrnnl  Socictt/  of 
Chemical  Indiixtni,  July  l.->,  1913,  p.  698.     (T.   D.)  ' 


results  were  olitained 
weight  of 


65  nigni 

do. 

780  6      ,, 

I'd^lit  of 

15-4      „ 

do. 

3,486  3      ,. 

iifteii    overlooke<l,    that 
important   part    in    the 


Electrolvsis  oI'-  Coim'EK  Solutions— "  In  the 
electrolytic  deposition  of  copper  from  nitric  acid 
solutions  it  is  practically  impossible  to  deposit  the 
whole  of  the  metal  upon  either  a  rotatiu;;  or 
stationary  cathode  under  ordinary  conditions  :  and 


in  considering  the  results  of  experiments  in  which  a 
copper-coated  cathode  was  caused  to  rotate  in  a 
nilric  acid  solution  with  no  current  passing,  the 
probable  cause  of  the  failure  of  the  current  toileposit 
the  last  traces  of  copper  from  a  lutiic  acid  solution 
snjj'^^ested  itself. 

The  object  of  the  preliudnary  experiments  was  to 
deterndue  the  dill'erence  in  the  rate  of  reaction  of 
dilute  nitric  acid  with  copper  at  rest  and  in  motion. 
For  this  purpose  a  platinum  cathode  was  thickly 
coated  with  copper  liy  electrolytic  deuositioii.  After 
dryinj;  and  wei<:hin>>;  it  was  rotated  in  .50  cc.  of  nitric 
acid  (s]).  gr.  1108)  contaiinn'^-  about  10  gm.  of  HNOj 
and  less  than  01  mgm  of  HNOo.  When  the  rotation 
was  stopped  the  cathode  was  at  once  removed, 
washed,  dried,  and  reweighed.  It  was  then  im- 
ineised  in  a  similar  solution,  but  was  allowed  to 
remain  at  rest  for  the  same  length  of  time.  The 
heaker  was  immersed  in  a  vessel  containing  water  at 
room  temperature.  All  the  conditions  were  kept  as 
constant  as  jiossible,  except  that  the  metal  was 
roi^ating  in  the  one  case  and  at  rest  in  the  other. 
The  following  remarkable  i 

i.   Rotated   for  one  hour, 

copper  dissolved  .. 

Rest  do.  do. 

ii.  Rotated  for  two  hours, 

copper  dissolved... 

Rest  do.  do. 

It    is    well-known,    but 
nitrous   acid    )ilays    a    very 

solution  of  copper  in  idtric  acid,  and  that  the 
lower  acid,  or  nitrite,  ai'cumulates  in  the  solution. 
In  solutions  containing  only  traces  of  nitious  acid 
the  action  is  ver.v  slow  at  lirst,  lint  gradually  in- 
creases as  lu  trc  uTtrite  i.s  fiirmccl.  If  (bis  is  allowed 
to  remain  on  the  suif'ai-e  of  the  metal  the  general 
reaction  is  rapidly  accelerated,  but  if  it  is  hurried 
away  into  the  mass  of  the  solution  the  reaction  is 
retarded.  This  is  the  most  obvious  ex|ilanation  of 
the  results  given  above. 

Now  in  the  ordinary  electrolysis  of  nitric  acid 
solutions  of  co[iper  the  solution  is  boiled  in  the  lirst 
instance  to  decompose  nitrous  acid  and  nitrite,  and 
to  expel  tlie  products  of  their  decomposition  :  but 
nitric  aciil  is  again  reduced  to  nitrous  acid  by  the 
current  during  electrolysis,  and  all  the  conditions  for 
the  dissolution  of  copper  from  the  cathode  are 
present.  At  first  the  current  deposits  the  metal 
very  much  faster  than  it  is  redissolved,  but  linally, 
when  only  tiaces  of  metal  are  present  in  I  he  solution, 
dynamic  eijnililirinni  is  reached,  and  no  further  per- 
manent deposition  iif  the  metal  c.-iii  take  place. 
This  turnishes  anotber  argument  in  favour  of  the 
rotating  calbode  over  tlie  stationary  one  when  purely 
nitiic  acid  >tdntions  are  usei.l. 

The  following  experiments  were  then  made  as  a,- 
furthcr  test ;  5  gm.  of  electrolytic  copper  were  dis- 
solved in  50  cc.  of  1  '2  nitric  acid,  and  the  solution 
evaporated  to  one  liftli  its  bulk  to  decompose  nitrous 
compiiunds.  It  was  then  made  uji  to  500cc.,  and  tJie 
free  niti  ic  acid  in  .")0  cc.  determined.  This  was  foninl 
to  be  2.S(i  mgm.  The  remaining  solution  was  elec- 
trolysed with  a  rotating  cathode  in  50  cc.  lots. 
Additions  of  free  acid  were  made  as  shown  in  the 
table,  and  the  other  i-onditions  were  kept  as  constant 
as  possi'de.  The  measured  volume  with  additions 
was  made  np  to  100  cc.  in  each  case. 

The  potential  ililference  between  the  terminal  of 
the  rotor  carrying  the  cathode  ami  the  anode  =  3'2 
volts.  Current=  1  5  amps.  Duration  of  experiment 
=  40  minutes. 


Nov.  1913 


Notices  and  Abstracts:   Chemistn/. 


271) 


Table  of  Re 

■iULTS. 

4 

Experi- 

Weight  of 

Fi-ee 

Nitrous 

Free  Sul- 

Copper 

Nitric  Acid 

Acid 

phuric  Acid 

Deposited.* 

present. 

Found. 

present. 

1 

474-3 

23(i 

33-0 

■2 

497-4 

23G 

28-8 

— 

S 

497-3 

236 

16-3 

4,5CtO 

4 

4o5-0 

l,-236 

33-5 

— 

0 

495-5 

2,236 

3(»'9 

— 

6 

495-7 

3,236 

31-3 

— 

1 

424 -S 

4,586 

38-1 

— 

8 

314-7 

6,3-26 

60-3 

— 

9 

494-0 

6,326 

14-2 

4,500 

It  will  be  seen  from  the  tal)le  that  the  more  or  les.s 
perfect  deposition  of  the  copper  depends  upon  the 
concentration  of  nitric  acid  and  of  nitrons  acid  in  the 
solution,  the  smaller  deposit  corresponding'  lo  the 
j;reater  concentration  of  the  hi^^her  acid,  while  for 
tlie  same  concentration  of  the  '  ic  '  acid  the  smaller 
deposit  corresponds  to  the  greater  concentration  of 
the  '  on.s'  acid.  From  experiments  5  and  6  it  would 
appear  that  up  to  3  gm.  of  HNO;;  per  100  cc.  of  solu- 
tion the  deposits  are  gooil  providing  the  nitrite  keeps 
low  ;  but  he.yond  that  the  deposit,  is  poor. 

Before  the  introduction  of  the  rotating  cathode 
the  method  adopted  by  the  aitthor  was  to  evaporate 
the  nitric  acid  solution  with  sulphuric  acid  liefore 
electrolysis,  as  it  was  found  impossible  to  deposit  the 
whole  of  the  metal  without  getting  rid  of  the  nitric 
acid,  on  account  of  the  low  current  density  u.sed. 
But  with  the  rotating  cathode  it  is  sulticient  to  keep 
the  nitric  acid  low  and  add  from  2  to  3  cc.  of  strong 
sulphuric  acid.  The  usual  plan  is  to  dissolve  about 
05  gm.  of  the  metal  in  1(1  cc.  of  12  niliic  acid,  lioil 
down  to  decompose  nitrites,  and  make  up  to  1(10  cc. 
with  adilition  of  2  cc.  of  concentrated  sulphuric  acid. 
After  40  minutes'  electrol.v.sis  the  e.xhausted  solution 
will  very  rarel.y  give  any  colotiration  with  sul- 
phuretted hydrogen.  To  prevent  any  re-solution  of 
the  metal  when  the  circuit  is  broken  the  following 
simple  ])lan  has  lieen  found  very  effective  ;  a  wash- 
bottle  with  a  long  rubber  tulie  attached  to  the 
mouthpiece  is  arranged  so  that  when  the  rotation  is 
stopped  a  jet  of  water  can  he  directed  upon  the 
catlioile,  wliile  the  current  is  gradually  broken  by 
lowering  the  beaker.  The  Hxed  water-bottle  with 
the  Hexible  tube  allows  the  operator  to  u.se  both 
hands  in  manipulating  the  apparatus. 

The  action  of  the  sulphuric  acid  is  probably 
twofold  :  ill)  its  ions  help  to  carry  the  current  and 
thereby  to  check  the  formation  of  nitrous  acid  ;  (6) 
it  unites  with  nitrous  acid  to  form  a  nitro  compound 
which  is  much  less  effective  in  bringing  al)0ut 
resolution  of  the  metal.  Comparison  of  the  results 
of  experiments  2,  3,  and  S,  9  makes  the  first  part  of 
this  exiilanation  clear.  The  second  part  was  sug- 
gested liy  the  la(c  Dr.  Edward  Divers  in  discussing 
the  results  of  some  exjietiments  on  the  reactions  of 
metals  and  alloys  with  nitric  acid,  which  the  author 
has  carried  ont." — I.  H.  Stansbie,  Travsnrlitms  of 
the  Famdiifi  Socirti/.  -Inly,  1913,  p.  11.     (H.  A.  AV.)' 


SAiiPi>ixfi  CoAi,  Deliveries.  —  "Anthracite 
larger  than  pea  size  is  now  bought  by  the  United 
States  Government  on  a  guaranteed  maximum  per- 
centage of  ash  on  the  dry  coal.  If  this  is  exceeded, 
the  Government  has  the  option  of  refusing  delivery 
or  deducting  10°;  from  the  bill.      Anthracite  peasand 

•\Vei;,'lits  are  expressed  in  niilhj^ranis. 


smaller  sizes  are  bought  on  a  guaranteed  maximum 
percentage  of  ash  and  minimum  heat  value,  both 
calculated  on  the  drj-  coal.  Coal  which  is  not  up  to 
specification  may  be  refused,  or  25%  deducted  from 
the  price  at  the  purchaser's  option.  Bituminous 
coal  is  liougbt  on  a  guaranteed  maximum  percentage 
of  ash,  volatile  matter  and  sulphur,  and  minimum 
heat  value,  all  calculated  on  the  dry  coal,  and  on  a 
guaranteed  maximum  percentage  of  moisture  in  the 
coal  as  received.  The  determination  of  moisture  is 
only  made  when  the  sampler  suspects  an  undue  per- 
centage, and  in  such  cases  he  is  rei|uired  to  collect  a 
special  moisture  sample  with  the  utnuist  speed  and 
without  the  refinements  adopted  lo  make  the 
ordinary  sample  uniform,  as  such  refinements  would, 
by  loss  of  moisture  in  the  process,  introduce  errors, 
besides  w-hich  the  slightly  more  representative  char- 
acter of  the  sample  would  be  negligible.  These 
moistuie  samples  are  of  about  30  to  50  lb.,  and  are 
rapidly  crushed  to  ^r  in.  and  r|uartered  down  to  3  lb. 
The  ordinary  sample  is  collected  with  the  utmost 
care  to  make  it  representative  and  without  regard  to 
moisture  losses  in  the  process,  as  the  price  to  lie  paid 
depends  directly  on  the  heat  value  of  the  dry  coal, 
and  is  su\)ject  to  increase  or  decrease  according  to  an 
agreed  scale  for  every  1%  that  the  ash  is  less  or  more 
than  that  named  in  the  contract.  It  is  laid  down  in 
the  contracts  that  the  gross  sample  shall  not  be  le.ss 
than  6(J0  lb.  in  the  case  of  slack  and  small  anibracite, 
imr  less  than  1,000  lli.  with  larger  coal,  and  it  is 
shown  in  this  bulletin  thatthere  is  rarely  any  advan- 
tage in  collecting  a  gross  sample  larger  than  1 .500  lb. 
Detailed  directions  are  given  for  mixing  and  quar- 
tering such  i|uantities.  When  pre|>ared  by  hand,  the 
jueces  of  coal  and  impurities  are  crushed  to  the 
ajipi-oximate  size  indicated  in  the  table  below  before 
each  reduction  :  — 

Size  to  which  Coal  and  Impurities 

should  be  Broken  before  e.icb 

Division. 

1  in. 

i  in. 

h  in. 

a  in. 

i  in. 

The  I  in.  mesh  sample  is  then  reduced  to  about  3" 
lb.  by  ([uartering  or,  preferably,  by  the  use  of  a 
mixing  and  reducing  machine."— S.  Poi'E,  from 
f'..S'.  Bureau  of  Mines  Bulletin,  6-J,  p.  68  :  Annlijst, 
duly  1913,  p.  330.     (T.   D.) 


Weight  of 

Sample  to 

be  Di\ided. 

I,0OOlb. 

or  more 

.-)00  1b. 

250  1b. 

1-25  lb. 

60  lb. 

A  New  Che.viical  Cau.se  of  Uu.stino  of  Ikon. 
— "  NHjNO;.  is  .said  to  attack  iron  energetically  pro- 
ducing ferrous  and  ferric  hydroxides.  I'art  of  the 
iron  dissolves  as  a  cimiplex  ion  which  cannot  be 
ilete<'ted  by  the  ordinary  reagents.  Alkalinit.y 
hinders  the  reaction,"' — Vaubel,  from  C'hemiker 
Zeitniu/,  .}7.  1913,  p.  693-4  :  Journal  Sorieli/  of  Chemi- 
cal Industry,  July  15,  1913,  p.  701.     (T.  1).)' 


Rapid  Modified  Chlorplatixate  Method  for 

THE  KsTIMATIOX  OK  POTASSIUM.  — "  This  method  is 
applicable  in  the  presence  of  chlorides,  sulphates, 
phosphates,  nitrates,  carljonates,  borates  ami  sili- 
cates, salts  of  sodium,  bariuur,  calcium,  strontium, 
magnesium,  iron  and  aluminium,  ami  is  especially 
suited  for  the  estimation  of  potassium  in  potas.sium 
.salts  and  mixed  fertilizers  and  in  oi-ganic  fertilizers 
after  an  appropriate  modification  to  remove  ammonia 
and  other  organic  bases. 

The  method  follows  : — Prepare  the  solution  in  the 
usnal  way,  aciilify  slightly  with  hydrochloric  acid, 
add  chlorplatinic  acid  solution  slightly  in  excess  of 
that  necessary  for  the  complete  precipitation   of  the 
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potassium  present  ami  evaporate  the  solution  on  the 
steam  bath  to  a  syrupy  consistency,  i.e.,  until  solidi- 
fication occurs  on  cooling.  Flood  the  cooled  residue 
with  a  small  r|uantity  of  alcohol  of  at  least  S0% 
strength,  grind  thoroughly  with  a  pestle  made  by 
enlarging  the  end  of  a  glass  rod,  and  allow  to  stand 
for  one  half  hour.  The  alcoholic  solution  should  be 
coloured  if  an  excess  of  chlorplatinic  acid  has 
been  used.  Pour  the  liquid  through  a  small  filter, 
using  suction,  and  before  ailding  more  alcohol 
rub  up  the  residue  again  with  the  pestle.  Now  con- 
tinue the  washing  by  decantation  with  small  portions 
of  alcohol  until  the  wash  liijuid  becomes  colourless. 
Three  oi  four  washings  usually  sutlice.  Transfer  the 
precipitate  to  the  filter  and  wash  two  or  three  times 
with  alcohol. 

Dissolve  the  precipitate  in  hot  water,  washing  it 
through  the  filter  into  a  beaker  of  cnnvenien*  size. 
To  the  hot  solution  add  aliout  1  cc.  of  concentrated 
HCI  and  approximilely  Oo  gm.  magnesium  ribbon 
(which  has  been  |U'eviously  washed  in  water)  for 
every  0-2  gm.  piitassiuni  present,  stirring  the  solu- 
tion and  holding  the  magnesium  at  the  bovtom  of 
the  beaker  by  means  of  a  glass  rod.  When  the  mag- 
nesium has  p-acticaily  dissolved  add  a  few  culiic 
centimeters  of  dilute  hydrochloric  acid  and  allow  the 
Hocculent  platinum  to  settle.  The  supernatant 
liquid  should  be  perfectly  clear  and  limpid  like  water 
if  reduction  is  complete.  To  make  sure  add  more 
magnesium,  in  which  case  the  solution  will  darken  if 
reduction  be  incomplete.  Now  add  concentrated 
hydrochloric  acid  and  boil  to  dissolve  any  oa-^ic  salts, 
filter,  wash  thoroughly  with  hot  water,  ignite  and 
weigh.  From  the  weight  of  platinum  thus  obtained 
calculate  the  percentage  of  potassium.' — W.  IJ. 
Hicks,  Journal  Industrial  and  Enqmccrinq  Chemis- 
try, Aug.  1913,  p.  G.50.     (T.  D.) 


'  Anhydrous  Alu.mina  .\s  a  Desiccating  Sub- 
stance— "Anhydrou.s  alumina,  obtained  by  heating 
hydrated  alumina  at  a  low  temperature,  is  stated  to 
be  a  better  desiccating  material  for  gases  than  the 
substances  hitherto  employed  (phosphoric anhydride, 
sulphuric  acid,  calcium  ciiloride,  zinc  chloride  ami 
bromide).  When  a  certain  quantity  of  phosphoric 
anhydride  and  aluminium  oxide  is  exposed  to  the 
action  of  a  current  of  air  saturated  with  steam,  the 
phosphoric  aidiyilride  only  absorbs  a  scarcely  percep- 
tible amount  of  water,  whereas  the  aluminium  o.xide 
increases  18%  in  weight. 

A  tube  containing  aluminium  oxide  can  be  used  in- 
definitely to  desiccate  a  gaseous  current.  It  suffices 
to  regenerate  it.  from  time  to  time,  by  running  a 
current  of  air,  at  300^  to  400'  C,  through  it." — 
Chemical  Trade  Journal  (irom  Metaux  et  Alliar/cs), 
July26,  1913,  p  87.     (T.  D.) 


graduated  so  that  1  division  is  equal  to  0001  cc.  :  by 
means  of  a  magnifying  glas.s,  readings  can  be  made 
to  00001  cc. 

A  few  weighings,  after  filling  the  instrument  with 
air-free  distilled  water  to  different  points  of  the  scale 
at  different  temperatures,  are  sufficient  for  construct- 
ing a  table  of  water  constants  for  each  scale  division 
and  temperature. 

A  full-size  sketch  of  the  apparatus  is  given  in 
the  original  article.  ' — Journal  American  Chemical 
Son'tetij,  S,  Aug.  1913,  p.  955.     (T.  D.) 


Combination  Spkcific  Gravity  Bottle  and 
DiLATOMETER.— "  This  apparatus  has  been  used  for 
determining  the  changes  in  specific  gra\ity  and 
volume  which  sugar  solutions  e.xliibit  under  various 
conditions.  It  can  be  used  for  various  laboratory  J 
purposes.  j 

The  apparatus  consists  of  a  narrow  tubular  body  \ 
holding  about  3H  (-c,  connected  at  the  bottom  with 
a  graduated  capillary  tube  ami  contracted  at  the  top 
to  a  neck.  The  latter  is  slightly  funnel  shaped  and 
is  ground  to  receive  a  thermometer.  The  displace- 
ment of  the  thermometer  is  aliout  7  cc.  leaving  a 
capacity  of  about  23  cc.  for  the  instrument  after 
stoppering.  The  end  of  the  capillary  tube  is  ground 
and  a  small  cap  fitted.  The  scale  on  the  capillary 
upon  which  the  changes  of  volume  are  measured,  is 


Extraction  of  Nitrogen  from  Air. — "  Air  at  a 
high  pressure  is  pumped  into  water.  Owing  to  the 
solubility  of  nitrogen  being  greater  than  that  of 
oxygen  the  proportion  of  nitrogen  in  the  dissolved 
gas  is  greater  than  in  the  original  air.  By  reducing 
the  pressure  the  dissolved  gases  are  libeiated  and  by 
lepetition  of  the  process  the  nitrogen  can  be  obtained 
in  greater  degree  of  freedom  from  oxygen." — E.  M. 
WiLKY,  American  Patent.  10o«244,  March  18,  1913  ; 
Chemiker  Ziitung,  Aug.  23,  1913.  p.  4(i4.     (T.  D.) 

Process  for  the  Absorption  of  Nitrous 
G.vsE.s.  — "  In  this  process  fatty  acid  esters  of  alcohols 
such  as  amyl  acetate  are  used  as  absorbents. 

Mixtures  of  air  and  nitrogen  oxides  such  as  are 
obtained  in  the  oxidation  of  the  nitrogen  of  the  air, 
are  ab.-.orbed  in  the  organic  liquid  and  the  nitrous 
oxides  liberated  therefrom  in  concentrated  form. 

AniylaceCate  at  ordinary  temperature  ab-sorbs  about 
20%  of  its  own  weight  at  NO.,  and  N./J^  Since  by 
passing  in  warm  air  or  other  gases,  the  nitrous  gases 
are  readily  driven  off,  it  is  suited  for  the  concentra- 
tion of  nitrous  gases. 

The  recovery  of  the  oxides  of  nitrogen  can  he 
carried  out  in  this  way  or  in  other  ways,  as  for  in- 
stance by  the  direct  action  of  water.  In  the  latter 
case  they  can  be  obtained  in  part  directly  as  commer- 
cial nitric  aciil.'' — German  Patent,  27935,  Class  12i, 
.Tuly  17,  1013;  Zcit.  Aiigewandtc  67tCM«',  Aug.  12, 
1913,  p.  481.     (T.  D.) 


Constant  Temperature  Appar.vtus.— "  The 
authors  describe  the  apparatus  and  a  sketch  is  given 
of  a  form  specially  suitable  for  heat  test  work.  The 
apparatus,  which  is  based  on  the  fact  that  the  tem- 
peratuie  of  steam  given  off'  by  water  boiling  under 
constant  pressure  is  constant,  consists  of  a  boiler 
(about  one-third  full  of  water)  a  retlux  condenser,  a 
water-jacketed  pressure  bulb,  and  a  screw  valve. 
The  internal  pressure  is  regulated  by  the  valve  and 
the  temperature  may  be  maintained  indefinitely  at 
any  temperature  between  about  25°  C.  and  145°  C.  ' 
— F.  H.  and  P.  V.  DuPRis,  Analyst,  July  1913, 
p.  308.     (T.  D.) 

Potassiu.m  Permanganate  in  the  Quantita- 
tive Estimation  of  Some  Organic  Compounds. 
— "  Potassium  permanganate  has  been  most  gener- 
ally vised  in  the  volumetric  estimation  of  iron.  Some 
uncertainties  formerly  existec  since  it  was  impossible 
to  obtain  a  chemically  pure  article,  and  insufiicient 
tlata  were  at  hand  as  to  proper  methods  of  prepara- 
tion and  standardisation  of  its  solutions. 

At  present  these  objections  have  been  largely  over- 
come and  almost  all  of  our  text-books  on  quantitative 
analysis  contain  an  extended  treatise  on  proi)er 
means  of  |ireparation  and  standardisation  of  volu- 
metric permanganate  solutions. 

One  of  the  most  commonly  known  organic  com- 
pounds that  is  cjuantitatively  determined  by  the  use 
of   volumetric   permanganate  is  oxalic   acid.     Now 
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oxalic  acid  and  iron  are  determined  in  acid  solution, 
bnt  the  procedure  most  applicable  for  the  oxidation 
of  ali  types  of  aromatic  compounds  as  well  as  carbo- 
hydrates and  hydrocarbons  is  with  alkaline 
permanganate.  Oxidations  in  acid  sohition  are  less 
enerjietie  than  those  with  alkaline  KMnOj,  and  in 
the  latter  case  the  linal  product  of  a  completed 
decomposition  of  the  organic  compound  is  oxalic  acid 
instead  of  CO.,  and  H.,0. 

Among  the  sulistances  mentioned  in  the  literature 
(see  Note)  as  being  oxidised  to  oxalic  acid  are 
propylene,  isobutylene,  amylene,  acetone,  fatty 
acids  ;  butyric,  lactic,  succinic,  and  tartaric  acids, 
dextrose,  sucrose,  glycerol,  and  phenol.  Now  when 
an  organic  compound  is  oxidised  to  oxalic  acid,  a 
further  oxidation  to  CO,  and  H.iO  readily  follows 
upon  acidifying  and  warming  the  solution.  Such  a 
)irocedure  forms  the  nucleus  of  a  method  for  the 
determination  of  the  compounds  previously  enumer- 
ated. Tocher  made  use  of  this  method,  and  found 
tliat  plienol  could  be  determineil.  His  method  was 
substantially  as  follows  : — Dissolve  1  gm.  phenol  in 
1,(100  cc.  distilled  water,  and  take  10  cc.  for  titration. 
Add  3  to  4  gm.  NaHCO.;  together  with  a  little  dis- 
tilled water.  Then  add  50  cc.  IvMnOj,  and  boil  for 
5  min.  Set  aside  to  cool,  and  gradually  add  dilute 
H.iSOj  to  decide  excess  :  warm  to  60°  C,  and  titrate 
the  excess  of  A'lO  KMnOj  with  A^IO  oxalic  acid. 

(Note. — 'Oxidation  of  Organic  Compounds  with 
Alkaline  Permanganate,'  Eduard  Donath  and  Hugo 
Ditz,  Joiini.  Prakt.  C'hcm.,  1890,  [-2],  Ix.,  566; 
through  Joiini.  Chem.  Soc,  1900,  [1],  Ixxviii.,  197  ; 
'  Contribution  to  the  Knowledge  and  Determination 
of  the  Carbohydrates,'  J.  Kiinig,  W.  Greifenhagen, 
and  A.  Scholl,  Zcit.  Ktthr.  Genussm.,  xxii.,  705; 
through  Abstr.  Journ.  Am.  Cheni.  Sor.,  1912,  vi.,  901  ; 
'  Volumetric  Determination  of  Phenol,'  Jas.  F. 
Tocher,  P/iariii.  Joiini.,  Ixvi.,  300.) 

This  method  was  found  to  be  open  to  the  following 
objection  : — That  the  m?.nganese  dioxide  formed  as 
a  result  of  the  action  of  N/IO  KMnOj  upon  the 
phenol  did  not  reduce  readil.y  enough  with  conse- 
quent solution  upon  direct  titration  with  A71O  oxalic 
acid.  Thus  the  solution  was  full  of  oxide  which  not 
only  obscured  Init  rendered  the  end-point  of  little 
value,  in  that  the  oxide  was  not  completely  reduced 
Vjefore  the  permanganate  end-point  was  obtained. 

The  following  modification  of  Tocher's  method  v  as 
found  to  give  good  results  : — 

Dissolve  0'4  gm.  phenol  in  1,000  cc.  distilled  water. 
Place  50  cc  A710  KMnOj  and  3  to  4  gm.  NaHCO^  in 
a  500  cc.  glass-stoppered  Erlenineycr  llask.  Add  25 
cc.  of  the  phenol  solution  witli  gentle  rotation.  Boil 
5  to  10  min.  (with  stopper  removed).  Cool  flask  to 
about  60'  C.  Acidify  with  dilute  H„SOj,  let  stand 
about  2  min.  ;  cool  to  room  temperature.  Dilute 
with  distilled  water,  add  5  cc.  20%  KI,  and  titrate 
the  liberated  iodine  with  N/IO  thiosulphate  solution, 
using  starch  as  indicator.  The  number  of  cc.  of  A7IO 
thii>snl])hate  substracted  from  the  inimber  of  cc. 
KMnOj  originally  added  =  No.  cc.  of  KMnOj  con- 
sumed by  the  phenol. 

1  cc.  iV/lO  KMn04  =  0-000336  gm.  phenol. 

If  a  glass-stoppered  Erlenmeyer  Mask  is  not  avail- 
able an  ordinary  Erlenmeyer  may  be  used,  and  its 
contents  transferred  to  a  glass-stoppered  bottle  before 
acidifying.  Any  oxide  adhering  to  the  Erlenmeyer 
is  easily  removed  by  the  addition  of  a  little  distilled 
water  acidiKed  with  H„SOj,  and  containing  a  few 
drops  of  20%  KI. 

In  considering  the  nature  of  the  oxidation  with 
KMnOj  in  acid  and  alkaline  solutions  it  is  observed 


that  each  molecule  of  KMnOj  in  acid  solution 
liberates  2-5  atoms  of  oxygen  according  to  the 
following  eiiuation  : — 

2KMn04=K20-f2MnO-h50, 
or — 
2KMnOj  +  3H,,S04  =  KjSOj  -f2MnS04  +  3H.,0  +  50. 

Now  in  alkaline  solutions  the  two  molecules  of 
MnO  are  immediately  oxidised  to  2MnO..  at  the  ex- 
pense of  2  atoms  of  oxygen,  so  that  we  actually  have 
2KMnOj  =  K.,0  +  2Mn62  +  30.  Hence,  foreachmole- 
cule  of  KMnOj  used,  only  \h  atoms  of  oxygen  are 
available  for  our  oxidation  process.  This  fact  must 
be  recognised  in  providing  sufficient  KMnO^  to  ■ 
readily  complete  the  oxidation  process,  and  it  would 
necessarily  enter  into  a  calculation  of  the  value  of 
N/\0  KMnOj  in  terms  of  'phenol  if  the  MnC^,  or 
rather  its  hydiated  form,  were  filtered  from  the 
solution  before  acidifying  and  adding  the  KI.  But 
since  the  |)rocedure  is  not  lengthened  by  a  filtration 
the  MnO.,  is  reduced  to  its  mangaimus  form  with  the- 
liberation  of  free  iodine,  and  we  must  calculate  our 
factor  by  considering  that  reaction  proceeds  as  in 
acid  solution  with  2'5  atoms  of  oxygen  available  per 
molecule  of  KMnOj,  although  such  is  not  literally 
the  truth. 

To  completely  oxidise  phenol,  14  atoms  of  oxygen 
are  required,  according  to  the  following  equation  : — 
CaH,OH-i-140  =  6CO.,  +  3H„0.  Since  only  2-S  atoms 
of  oxygen  are  available  per  molecule  of  KMnOj  then 
56  molecule  of  KMnOj  would  be  required  for  every 
molecule  of  phenol,  and  the  factor  for  A71O  KMnOj 
in  terms  of  phenol  becomes  : — 

Mol.  wt.  phenol 
2-5x2x  10x5-6x1000 

Experiments   with  a  phenol  solution   containing 

0-0005  gm.  of  phenol  per  cc.   as  deternuned   by  the 

Koppeschaar  bromine  method,  resulted  as  follows  : — 

Ex.  No.  Gm.  phenol  taken.      Per  cent,  phenol  found. 

1.  ...         0-0050         ...  99-65 

2.  ...         0-0050         ...  100-IS 

3.  ...         0-0075         ...  99-65 

4.  ...        0-0076        ...  99-86 

5.  ..  00100        ...  99-86 

6.  ...         00100        ...  9972 
Now,    when    the   cresols   were   run    in    the   same 

manner  as  phenol  it  was  found  that  they  were  not 
completely  oxidised  and  that  they  varied  .slightly  as 
to  the  rate  with  which  oxidation  proceeded  ;  hence, 
any  permanganate  method  for  their  accurate  deter- 
mination must  depend  upon  definitely  fixed 
conditions. 

Likewise,  it  was  obvious  that  commercial  creosote 
and  gnaiacol  could  not  be  determined  by  this  pro- 
cedure, since  they  are  mixtures  of  several  more  or 
less  related  phenols  that  are  not  present  in  like  pro- 
portion in  dift'erent  specimens.  However,  with 
single  solutions  of  several  common  phenols  and 
clo.sely  related  compounds,  fairly  gratifying  results 
were  obtained.  Pyrogallol,  pyrocatechol,  resorcinol, 
and  hydroquinone,  from  all  of  which  the  CH..  group 
is  absent,  were  readily  and  completely  oxidised. 

Benzoic  acid  was  very  slightly  attacked,  while 
under  similar  conditions  salicyclic  acid  and  salol 
were  conijiletely  oxidised.  Thus  it  would  seem  that 
the  phenolic  OH  group  predisposes  towards  a  com- 
plete oxidation,  and  that  niany  uninvestigated 
phenols  and  clo.sely  related  compounds  would  give 
analogous  reactions.  In  making  up  solutions  of  the. 
several  phenols,  sufficient  A72  NaOH  was  added 
when  necessary,  to  ensure  ready  solution.  The  fol- 
lowing table  is  self-explanatory  : — 
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Substance. 
I'yrogallol... 
I'yiut'atei'liol 
Kesoicinol ... 
Hydroriuiiioiie 
8alicylie  acid 
Salul' 


Percentasre  found. 


1(10-4 
l(HI-2 
100-5 
99-49 
99-79 
99-77 


100-1 
99  9 

100-4 
99  56 

100-2 
9991 


The  alkaline  |iei-iiianganate  metliud  is  especially 
applicable  for  tlie  ciuaiititative  estimation  of  the 
above  compounds  when  they  occur  individually  in 
very  small  amounts  in  single  solutions,  or  in  con- 
junction with  substances  not  readily  o.Kidised." — 
C.  M.  Pe.nck,  Chemical  Neirs  (from  Journal  of  In- 
■  dustrial  and  Enrj.  Chrmistry),  Aug.  15,  1913,  p.  74. 
(C.  T.) 


An.vlysi.s  of  Kk.rro-Titanium. — "  The  following 
method  for  the  dclcrniiiiation  of  silicon,  titanium, 
aluminium,  iron,  and  manganese  will  l)e  found  very 
simple  and  accuirate,  especially  so  with  regard  to  the 
complete  separation  of  titanium  and  aluminium. 

The  method  of  estimating  the  aluminium  by  the 
long  fusion  with  sodium  carbonate,  iVc  ,  is  a  long 
and  tedious  process,  and  the  results  obtained  are 
not  at  all  relialile. 

Metlidd.  -Weigh  out  0-25  gm.  of  the  finely  powdered 
alloy,  and  fuse  with  abcnit  10  gm.  of  potassium 
hisulphate  in  a  dee]!  platinum  basin.  Fuse  vintil  no 
grit  can  be  felt  with  a  platinum  rod.  Cool,  ami  put 
basin  and  contents  into  a  porcelain  evaporating 
basin.  E.vtract  with  water,  and  add  10  cc.  of  con- 
centrated H.iSOj.  Allow  to  stand  on  edge  of  hot 
plate  for  an  hour.  Filter  into  000  cc.  beaker.  Wash 
with  hot  water,  and  ignite  residue  in  jihitinum 
crucible.  Fuse  contents  of  crucible  with  a  little 
potassium  bisulphate,  and  e.\traet  as  before  with 
water  and  a  few  drops  of  H.jSOj.  Filter,  and  add 
filtrate  to  main  filtrate.  Ignite  residue  in  a  tared 
platinum  crucible,  cool  and  weigh.  The  increase  in 
weight  is  SiO.j,  with  a  little  Fe.>03  and  TiO,.  HF 
the  residue,  and  weigh  ;  the  loss  is  .SiO., — calculate 
to  silicon.  Di-^solve  the  residue  in  a  little  HCl  : 
transfer  to  small  beaker.  Add  NHjOH,  boil  and 
filter;  ignite  in  platinum  crucible  and  weigh  as 
FeoO;,.  Calculate  to  Fe.  Any  ditt'erence  in  the 
weiglit  of  residue  after  volatilisation  of  SiO.,  will  be 
TiOj  ;  calculate  to  Ti. 

Titaniinn.  —  lloil  up  combined  filtrates  from  the 
SiO._>,  and  add  ammonium  hydrate  until  slight  pre- 
cipitate appears  ;  clear  with  a  few  drops  of  hydro- 
chloric acid,  and  add  about  15  gm.  sodium  thiosul- 
jihate  dissolved  in  water.  Coil  for  fifteen  minutes, 
and  filter  through  pulp  filter.  Wash  with  acetic 
water.  Transfer  preci])itate  to  tared  platinum 
crucible,  ignite  strongly,  and  weigh  as  TiO.,  Calcu- 
late to  Ti. 

Iron  and  Alinninitim. — Boil  down  the  filtrate  to 
fairly  low  bulk,  and  add  about  200  cc.  of  hot  w-ater  ; 
boil  down  again,  ('ontinue  the  addition  of  w-ater 
and  the  boiling  until  clear.  O.^idise  with  bromine 
water,  filter  oil' any  TiO.^  that  may  have  got  through 
the  filter,  and  ignite  same.  Boil  up  thefiltrate  and 
add  ammonium  hydrate  ;  filter  into  conical  Hask. 
Ignite  the  precipitate,  and  weigh  as  Fe.,0., -i- Al.iOj. 
Dis.solve  up  the  comldned  o.xides  in  hydrochloric  acid, 
reduce  with  stannous  chloride,  ami  titrate  the  Fe 
with  potassium  dichromate  in  the  usual  way.  The 
difference  after  calculation  will  be  aliuniniiun. 

Manganese. — To  the  cooled  filtrate  add  bromine 
and  ammonium  hydrate,  boil  ami  filter.  Ignite,  and 
weigh  as  Mn.,Oj.  Calculate  to  Mn." — A.  R.  ScOTT, 
Chemical  News,  August  1,  1913,  p.  52.     (C.  T.) 


MoDiFiKD  Beaker  for  Analytical  Work. — 
"  This  article  illustrates  a  modified  form  of  beaker 
for  analytical  work,  having  its  rim  indenteil  to  hold 
a  rod.  This  modification  enables  the  beaker  and  rod 
to  he  held  securely  with  one  hand  as  is  slnjwn  in  the 
accompany ingil I u-tration." — Chcmilrr Zi:itinifj,  July 
26,  1913,  p.  898.     (T.  D.) 


r„s»|S=^  °" 


Modified  IJeakei  for  Analytii-al  Work. 


South  African  Coal  foe  Gas  Manufacture.— 

"  The  best  South  African  coals  for  gas  making  are 
those  found  in  Nati^l,  no  good  gas-making  coal  being 
yet  obtainable  in  Ijulk  in  the  Transvaal.  Of  the 
Natal  coals,  that  from  the  Uurnside  colliery  is  the 
best.  It  yielded  per  ton,  10,500  cb.  ft.  of  gas  of  16 
candle-power,  5J  gallons  of  tar,  and  900  lb.  of  excel- 
lent coke  containing  86%  of  combustible  matter. 
The  English  coal  hitherto  employed  liy  the  South 
African  Lighting  Association  at  Tort  Elizabeth 
(Aldwarke  Main  washed  nuts)  gave  under  similar 
conditions  12,400  cb.  ft.  of  16  candle-power  gas,  with 
10  gallons  of  tar  and  800  lb.  of  coke,  but  costs  38s. 
per  ton  at  the  works.  The  Natal  coals  were  not 
washed  or  picked." — J.  W.  Brown  (.//.  UasLiqhling), 
Jonrnid  of  the  Societi/  of  Chemical  Indiistn/,  Sept. 
15,  1913,  p.  859.     (J.  W.) 


METALLURGY. 

Slow-Spekd  Chilean  Mills. — "  The  following 
data  were  obtained  through  correspondence  with 
actual  o|ierators  of  the  Lane  type  of  slow-speed 
Chilean  mills.  The  use  of  the  mill  was  oeing  investi- 
gated in  connection  with  the  remodeling  of  a  cyanide 
plant  in  Nevada.  The  present  plant  consists  of  a 
100-lon  dry-crushing  and  leaching  installation,  which 
did  not  prove  successful  ffir  various  reasons,  but 
chiedy  because  the  sets  of  Humphrey  rolls  employed 
did  not  crusii  fine  enough.  Clay  in  the  ore  prevented 
leaching,  and  so  it  was  planned  to  instal  a  grinding 
nmchine  to  be  fed  by  a  coarse  roll  pioduct,  and  to 
classify  the  pulp  from  the  grinder  into  sand  and 
slime  and  treat  these  separately  in  accordance  with 
the  best  modern  jiraetice. 

All  Sliming  Mill. — However,  e.xtensive  tests  proved 
that  the  best  e.\  traction  could  be  obtained  by 
'  sliming '  everything,  and  it  was  decided  to  erect 
this  type  of  mill.     In   the  meantime    numbers    of 
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letters  had  been  written  to  users  of  the  Lane  mill, 
whitli  was  one  type  of  irriniler  under  consideration, 
and  replies  were  leceived  from  most  of  these  givin^j; 
results  with  some  details.  These  all  tend  to  show 
that  the  Lane  would  lie  an  efficient  machine  where 
an  extremely  line  product  was  not  desired. 

It  is  necessary  that  the  mill  be  .set  on  a  good  con- 
crete foundation  wliicli  has  been  carefully  leveled. 
One  manager  stated  that  by  settling  the  pulp  and 


installation  cost  less,  tlie  water  consumption  was 
less,  and  the  first  cost  was  lower  than  stamps  of  the 
same  capacity.  It  seems  evident  that  there  is  a 
Held  for  Lane  mills  as  intermediate  grinders  between 
crushers  and  tube-mills,  and  I  would  be  glad  to  know 
if  it  has  been  used  for  that  purpose  in  modem 
cyanide  plants. 

Tabulated    results   obtained    from     the 
heard  from  are  given  below  : — 


operator-s 


Lane  Slow-Speed  Chilean  Mill  Data. 


1 
7 

10 

3 

10 

4 

7 

5 

7 

6 

10 

I'O 

A 

•2  yr. 

3yr. 

G 

8  mo. 

18  mo. 

K. 

•24 

40 

55 

14 

20 

30 

45 

7 

10 

12 

V 

7 

10 

8 

M 

15 

D 

•> 

•i 

15 

few 

4 

4 

7 

'i 

6 

7 

'i 

m 

8 

led. 

hard 

soft 

liard 

■1 

hard 

med. 

44 

40 

E 

H 

i 

J 

L 

nio. 

C 

2hr. 

•> 

.ie. 

5c. 

K 

'i 

3cV 

5c.' 

4c! 

1 

1 

3 

i 

i 

1 

1 

-80}^  is  minus  100  mesh. 
-95% 


Data. 
Size  of  mill,  in  feet 
Time  in  actual  operation 
Capacity,  tons  in  24  hours 
Hovse-))Ower  required    ... 
Gallons  of  water  used  per  minute 
Height  of  discharge,  inches 
Mesh  of  screen,  if  any  .. 
Character  of  ore 
Mesh  of  discharged  pulp 
Time  shut  down  for  repairs         ...  5  dy.  p. 
Cost  of  repairs  p3r  ton  . 
.Size  of  feed,  inches 

Ileniarkf 

A — Total  crushed  is  8500  tons. 

B — Same  as  a  10-stamp  mill. 

C — Repairs  made  while  cleaning  up. 

D — Have  an   unlimited  supply    of  water.     No 
record  kept  of  consumption. 

E--90'^  is  minus  lOH  mesh. 

F — Lower  than  stamps. 

G— 90  shifts  to  date. 

'In  Arizona.     Considers  Lane  better  than  stamps, 

-In  southern  Nevada.     An  excellent  line  grinder  and  amalgamator. 

^In  Idaho.     An  ideal  amalgamator  ;  81%  caught  in  the  mill  itself. 

■■In  California.     Not  satisfied.     Grinds  too  tine.     Capacity  limited. 

'In  Idaho.     Better  tlian  stamps  as  a  crush.er  ;  less  wear  and  less  water  needed. 

"In  Nevada.     Ore  extremely  hard  :  free  milling  ;  8l)%  of  pulp  through  HO  mesh. 

"In  Texas.     An  excellent  machine  for  line  grimling. 

The  above  dita  were  obtained  in  August  1912,  from  cm respondence  with  companies  actually  operating 
the  mill. 

—Erich  J.  Schr.\dkr,  Miniih/  and  Sricntific  Prc.s-.s,  July  26,  1913.     (A.  McA.  J.) 


H- 
I  - 

•f  -6S%        „ 

L-73%        „ 

K — Milled  a  total  of  7000  tons  to  date  of  writing. 

M— 16,000  gallons  per  24  hours. 

Where   not  otherwise  stated,    no  screens   were 
used. 
Feed  direct  from  crusher  to  Lane  mill. 


using  the  water  over  and  over  again  he  had  a  loss  of 
only  180  gallons  per  ton  of  ore  treated.  It  is 
apparent  from  this  and  other  letters  received,  that 
the  capacity  and  tineness  of  product  is  directly  pro- 
portional to  the  quantity  of  water  uswl  up  to  certain 
limits.  Another  writer  stated  that  he  had  milleil 
7,0011  tons  without  any  repairs  and  the  tires  were 
still  in  good  condition. 

Unl'orlunately  f  jr  my  purpose,  all  the  replies  were 
from  operators  that  used  the  mill  cliieHy  as  an 
amalgamator.  In  one  plant,  however,  the  mill  was 
fed  with  a,  1-in.  product  of  a  Dodge  crusher  and 
the  pulp  from  the  Lane  mill  went  directly  to  cyanide 
vats. 

All  of  the  ojierators  heard  from  advised  feeilingthe 
Lane  directly  from  a  crusher,  and  those  who  were 
still  using  stamps  stated  that  they  contemplated 
discarding  them  and  feeding  the  Lane  mill  liom  a 
crusher.  One  operator  stateil  that  he  iiail  not  been 
satislied  and  could  not  get  the  capacity  required,  and 
that  the  mill  made  too  much  slime  for  his  purpose. 
Unfortunately,  he  did  not  go  into  details  as  to  his 
experience  with  the  mill. 

Only  two  operators  used  screens  :  the  fineness  of 
product  was  entirely  regulated  by  height  of  discharge. 
All  agreed  that  the  Lane  type  of  mill  was  an 
excellent  amalgamator,  a  good  line-grinder,  and  that 
the  coats  of  repairs  was  low.     Others  stated  that  the 


TiiK  H.\LL  Orr  Desulphurising  Process. — 
"  Tnis  process  is  based  upon  the  principle  of  removing 
the  'fixed'  sulphur  atom  of  a  sulphide  by  distilla- 
tion and  without  permitting  any  considerable  portion 
of  the  sulphur  thus  discharged  to  pass  into  any 
combined  forms,  such  as  SO.,  or  SOj,  H.,SorCOS,  the 
sulphur  being  removed  and  discharged  in  the 
elemental  condition.  Analyses  of  the  fumes  dis- 
charged have  been  made  over  continuous  runs  of 
several  hours,  and  the  total  amount  of  combined 
sulphur  gas  of  any  comlition  has  been  found  to 
average  under  0'2o%  by  volume  without  admixture 
with  any  extraneous  air.  The  rate  of  decomposition 
in  the  Hall  process  conducted  in  multiple-hearth 
furnaces  appears  to  be  from  100  to  125  lbs.  of  ore  per 
sq.  ft.  of  hearth  each  24  hours,  wdiich  makes  it  com- 
pare favoural)ly  with  the  capacity  obtained  in  the 
best  conducted  roasting  furnace.  The  cinder  dis- 
charged is  in  excellent  condition.  Tests  made  to 
determine  how  complete  a  desulphurising  could  be 
produced  show  percentages  of  total  sulphur  remaining 
in  the  cinder  of  less  than  1%. 

The  distillation  is  obtained  by  the  direct  applica- 
tion to  the  ore  of  a  burning  gas  flame  of  slightly 
reducing  or,  at  least,  non-oxidising  character, 
accompanieil  by  sufficient  H.^O  either  as  water  of 
formation  (fro.n  combustion  of  hydrogen)  or  by 
addition  of  small  amounts  of  steam.     This  water  is 
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decomposed  by  the  liot  ore  :  the  nascent  liydrogen 
combining  with  any  free  oxygen  that  may  enter  the 
furnace  through  the  atomizer  through  which  the  gases 
are  admitted  and  the  nascent  oxygen  going  to  the 
inetal.  It  appears  that  nascent  hydrogen  has  more 
affinity  for  oxygen  than  it  has  for  sulphur.  Various 
ores  liave  been  experimented  with,  inchiding  pyrites, 
pyrrhotites,  copper  concentrates,  crude  blend,  zinc 
concentrates  and  even  cliemically  pure  FeS.  Pro- 
ducer gas  as  a  fuel  requires  a  large  amonnt  of 
extraneous  water,  whilst  gasiheil  fuel  oil  appears  to 
be  ideal,  containing  substantially  no  nitrogen  and 
having  extremely  high  thermal  values.  The  tem- 
perature in  the  furnace  must  be  slightly  above 
700°  C.  and  below  900°  C.  The  amount  of  coal  fuel 
required  (gasified)  is  calculated  at  less  than  10%  of 
the  weight  of  oie.  The  sulphur  is  extracted  from  the 
fumes  by  simply  washing.  The  solids  precipitated 
from  the  fumes  by  wasliing  have  been  found  to  run 
from  98%to99.|%  S."— AV.  A.  Hall,  EiiqiiiPtrlnrj  mul 
Miniiiet  Journal,  No.  1  July  5,  1913,  p.  35,  and 
No.  2  July  12,  1913,  p.  50.     (T.  D.) 

Sold?:r  for  ALU.MiN'lu^r.— "  This  solder  is  an 
alloy  ciimposed  of  AI  1  pt.,  Zn  I  ]it.,  Sn  12  pts.  Fart 
of  the  tin  may  be  replaced  by  lead  and  sulphur  may 
also  be  added." — Journal  of  the  Sorirti/  Chemical 
Industry,  No.  15,  Aug.  15,  1913,  p.  795.  English 
Patent  2036,  2.5/1/13.     (T.  D.) 


Coating  Iron  with  Aluminium. — "  By  the 
process  of  a  Japanese  inventor,  S.  Tlyeno  of  Tokio, 
iron  is  coated  with  aluminium  by  dipping  into  a  bath 
of  the  molten  metal  after  being  first  galvanised. 
The  aluminium  bath  has  a  temperature  of  600°  to 
700°  C.  The  temporary  zinc  or  tin  surface  comes 
away  in  the  first  dipping,  but  for  the  best  results  the 
article  to  be  coated  is  treated  two  or  three  times. 
During  immersion  the  surface  of  the  article  is  swept 
by  a  steel  brush.  The  aluminium  coating  given  is 
claimed  to  have  extraordinary  adhesion,  so  that  it 
will  not  come  off' and  cannot  even  be  stripped  ott' by 
mechanical  means,  and  it  does  not  tarnish  under  the 
action  of  air  water  or  heat."  Chcmirn/  Trade 
Jommd,  No:  1366,  July  26,  1913,  p.  88.     (T.  D.) 


The  Annkaung  of  Gold.—  "  In  the  first  part  of 
the  paper  the  eifect  is  shown  of  the  presence  of  small 
((uantities  of  impurities  on  the  temperature  at  which 
gold  can  be  annealed.  This  is  the  first  investigation 
of  tlie  kind,  and  although  the  exact  quantitative 
cHects  in  the  case  of  metals  other  than  gold  are 
doubtless  different  from  those  recorded  in  the  paper, 
indications  are  afforded  of  the  general  results  which 
may  be  expected.  Tlie  effects  are  remarkably  great. 
For  example,  the  addition  of  only  0'002%  of'  hydro- 
gen raises  the  temperature  of  annealing  of  goldfrom 
150°  to  over  300°,  and  0  05%  of  copper  raises  it  to  250°. 
Further  additions  do  not  raise  the  temperature  pro- 
portionately. It  is  further  shown  that  the  annealing 
of  gold  begins  by  the  complete  softening  and 
recrystallisation  of  some  of  the  laminated  crystals  of 
which  the  metal  consists,  the  other  lamime  remain- 
ing unaltered  until  more  time  has  elapsed,  or  the 
temperature  has  been  raised.  Accordingly  partially 
annealed  metal  consists  of  alternate  strips  of  haril 
and  soft  material,  having  weak  |ilaces  where  its 
rigidity  and  resistance  to  rupture  are  little  higher 
than  tliose  of  fully  annealed  material.  The  paper  is 
illustrated  by  curves  ami  pboto-micrograplis." — Dr. 
T.  KlRKE  lio.sK,  Mitiinr/  Journal,  Aug.  30,  1913,  p. 
841.     (H.  A.   \V.) 


Df.watering  Wheel  for  Pulp.  —  "Ac  the 
Winona  stamp-mill,  Michigan,  it  was  necessary  to 
re-use  the  water,  and  the  tailing  had  therefore  to  be 
separated  from  it.  This  lead  to  the  development  of 
the  12  ft.  diameter  wheel  now  in  use.  As  shown  by 
the   drawing,    the   dewatering   wlieel  consists   of  "a 


Elevations  of  Dewatering  Wheel, 
sheet  steel  water-tight  wheel  with  radial  partitions 
along  the  periphery  forming  pockets  in  which  the 
sand  is  caught  and  lifted  out  of  the  water  and  dis- 
charged at  the  top  of  tlie  wheel  over  an  apron  upon 
the  belt  conveyor.  The  sand  is  run  from  .settling 
vats  through  spigots  into  the  bottom  of  the  wheel. 
The  water  overilowing  from  tlie  wheel  is  carried  to 
the  settling  vats  and  reused." — R.  B.  Seebkr  (from 
La/.r  Superior  Mininq  Institute)  ;  Mining  and Scicnti- 
jic  Press,  August  30,  1913,  p.  339.     (A.  McA.  J.) 


Calculation  of  Extraction  in  Cyaniding.— 
Sampling  Mortar  Discharrje  not  Satisfactory — "Sampl- 
ing mortar-discharge  pulp  is  not  satisfactory  e\en 
when  water  is  used  in  crushing,  and  when  solution  is 
u.sed  it  is  futile.  Unless  special  arrangements  are 
made  to  collect  the  mortar-discharge  pulp  into  one 
solid  stream,  a  correct  sample  of  it  cannot  be  taken. 
The  head  sample  ought  to  be  taken  before  the  ore  has 
entered  the  ]irimary  crusher,  but  after  pre.iminary 
breaking,  so  that  tliere  will  be  no  large  boulders  to 
interfere  with  the  accurate  cutting  out  of  a  portion 
of  the  stream.  Having  the  material  in  this  appropri- 
ate form,  a  fair  sample  can  be  taken  without  regard 
to  the  size  of  contained  metallic  particles.  In  the 
cutting  down  of  this  sample  every  care  can  be  taken 
to  avoid  diHiculties  with  metallics,  but  when  these 
do  appear,  e\ery  assayer  knows  how  to  deal  with 
them. 

In  considering  the  sampling  of  the  product  from 
stamp  mills,  George  Simpson,  Jr.,  expresses  the 
opinion  that  a  fair  samjde  of  the  mill  head  can  be 
obtained  from  the  pulp  leaving  the  mortar  boxes, 
bnt  this  I  cannot  altogether  agree  with,  as  has 
already  been  mentioned.  Experience  with  trying  to 
get  a  fair  sample  from  mortars  has  discouraged  such 
attempts  even  when  water  is  used  in  crushing.  A 
good  sample  cannot  be  taken  from  the  lip  of  the 
mortar  because  the  pulp  is  too  widely  spread  and  a 
cut  of  the  entire  stream  cannot  be  had  at  one  time, 
a  prime  requisite  for  a  fair  sample.  In  mills  making 
use  of  plate  amalgamation,  the  stream  before 
beneficiation  is  not  gathered  into  a  compact  body 
which  can  be  sampled  with  any  reasonable  degree  of 
accuracy.  In  other  cases  where  water  is  used  in  the 
batteries  and  there  is  facility  for  gathering  the  whole 
stream  from  all  batteries  into  one  body,  a  .sample 
may  be  taken  with  some  claim  to  accuracy,  exactly 
how  uuich  depending  on  the  character  of  the  ore  and 
the  sampling  device.     It  is  true  that  most  of  the 
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inechanieal  sampliiif;  appliaiices  in  use  are  not 
accurate  heciiii.se  '>nly  a  portion  of  tlie  stream  is 
taken  at  any  one  time,  tlie  cutter  or  entry  slot  of  tlie 
sampler  often  lieinj;  excessively  narrow.  In  saniplin<; 
a  stream  of  pulp,  as  well  a*  with  a  stream  of  dry  ore, 
the  rei|uirenient  is  tlwt  tlie  sample  must  take  the 
whole  stream  for  part  of  the  time,  ami  not  a  part  of 
the  stream  part  or  all  of  the  lime.  It  woulil  he 
comparalively  simple  to  make  a  nmcliine  to  c-oniply 
with  all  the  reipiiremer.ts,  hut  it  is  .seldom  done. 
.Satisfactory  accuracy  is  not  ohtainahle  over  lon;^ 
periods  of  time  hy  hand  sampling.  The  average 
employee  of  the  cla.ss  usually  availalile  for  such  work 
<loes  not  have  the  necessary  interest  ano  cannot  be 
depeniled  upon  to  carry  it  out  intelligently. 

Svhitniii  I 'rii.s/iintf  Prei7r»ts  J[ijitnr  Saiiipfhuf. — 
When  solution  is  used  for  crushing,  the  amount  of 
metal  dissohcd  during  the  crushing  period  and  the 
amount  introduced  with  the  formerly  used  solution, 
presents  an  obstacle  to  accuratesampling  that  I  have 
found  insurmountalile.  The  argument  that  the 
erratic  extraction  results  appearing  from  month  to 
month  will  he  ecjualized  and  correcteil  in  the  yearly 
summary,  is  correct  in  iTi^tances  when  samples  are 
correctly  taken,  hut  it  is  doulitful  if  a  mortar- 
<lischarge  sample  would  ever  show  correct  results, 
especially  when  solution  is  used  for  crushing.  Much 
complication  might  result  from  the  attempt  to  assay 
a  pregnant  cyanide  solution  entering  the  nuirtars, 
determine  its  propoition  to  the  dry  ore  crushed, 
assay  both  the  puln  and  solution  issuing  from  the 
mortars,  and  calculate  the  collect  content  of  the  dry 
ore  treated.  Opportunities  for  error  are  so  many 
that  it  seems  most  unwise  to  nuke  an  attempt  \\hi(di 
will  almost  surely  result  in  error. 

Fm-mula  fur  E:i'tntct)Oii  Peyceiitniycs  iritltunl  Urr 
Weights.  —  Kor  estimation  of  percentage  extiactions 
it  is  necessary  to  know  the  weight  of  the  me  ami  the 
content  of  both  feeil  and  tailing.  I'nder  some  cir- 
cumstances, the  weight  of  ore  milled  may  hciniiitteil, 
but  in  those  cases  the  content  of  feed,  tailing  and 
product  must  be  known  w ith  accuracy.  Hiiving  this 
information,  the  formula  i|Uoted  hy  .Sir.  Welton, 

Percent   extraction= 

A 

where  A   is  the  a.s.say  of  the   feed  ;    11  that  of  tlie 

tailing,  and   C,   that  of  the  concentrate  or  pioduci, 

is  applicable  and  can  he  used  with  advantage 

It  is  not  improbable  that  this  formula  might  he 
applied  with  good  effect  in  such  cases  where  weights 
of  ore  handed  aie  not  to  be  easily  secured.  Hy  no 
means  should  it  be  forgotten,  though,  that  in  making 
.such  calculations  the  content,  or  assay  value  of  all 
the  factors  used  must  be  accurate  if  correct  results 
are  e.Kpected.  Sampling  of  the  head,  tailimr  and 
product  mu^t  he  as  nearly  exact  as  it  is  possible  to 
make  it. 

J'ercfiUafie  Calcidatlons  Made  btj  Man)/  Methodn. — 
All  possible  precautions  as  to  weighing  and  sampling 
having  been  taken,  there  is  stiil  room  for  some 
<lill'eren(re  of  opinion  about  the  method  of  calcniating 
extractions.  When  simple,  continuous  processes  are 
followed,  this  ililliculty  does  not  arise.  Thus  in 
concentration,  amalgamation,  and  in  a  great  measure 
the  process  of  continuiuis  slime  agitation,  the  ore  is 
not  retained  in  process  of  treatment  for  great  lengths 
of  time  and,  only  one  treatment  being  given,  tailing 
samples  taken  on  a  certain  day  will  approximately 
correspond  with  head  samples  taken  the  same  day. 
I'alculated  extraction  ])ercenlages  over  monthly 
jjeriods,  in  such  cases,  may  be  considered  reasonably 
accurate.        Dealing    witii    combination     processes, 


however,  the  solution  is  not  so  easy.  Consider,  for 
example,  the  system  followed  by  so  many  mills 
treating  silver-hearing  ore,  where  concentration 
followed  by  separate  sand  and  slime  treatment  is 
practiseil.  Concentration  is  ijuickly  completed,  the 
head,  tailing  and  production  checking  up  each  day. 
Then  follows  slime  treatment,  the  feed  of  which  is 
part  of  the  tailing  from  the  concentrators.  Three  to 
ten  days  are  occupied  in  carrying  out  the  details  of 
the  process,  consecinently  the  ilaily  percentage  calcu- 
lations cannot  be  correct  ami  even  over  a  month  they 
are  likely  to  be  erratic.  When,  however,  one  con- 
siders the  sand  treatment,  lasting  from  10  to  40  days, 
it  will  be  readily  comprehended  that  over  a  monthly 
period  extraction  percentages  must  be  calculated  by 
some  other  methoil  than  the  simple  use  of  mill-feed 
and  tailing  assays,  which  cannot  have  any  detinite 
relation  to  each  other.  There  are,  however,  methods 
which  may  he  apjilied  under  such  circumstances 
which  will  give  an  idea,  and  a  close  one,  of  what  is 
actually  going  on  in  such  a  plant.  Such  estimates 
are  usually  reiiuiied  in  monthly  reports,  hut  their 
most  iiii)iortant  use  is  to  the  me"dlurgist  in  idiarge 
of  o[)erations.  He  must  know  what  he  is  doing  at  all 
times  so  that  he  may  be  ready  to  correct  any  error  or 
change  his  treatment  to  suit  a  changing  ore.  This 
situation  has  already  been  discussed,  and  a  proposed 
solution  is  to  use  the  mill  feed  as  UMJ  .  ami  the  feed 
to  the  cyanide  plant  as  a  different  head.  If  concen- 
tration extracts  '20'„,  then  S0%  goes  to  the  cyanide 
plant.  If  the  latter  extracts  80%  of  what  it  receives, 
it  amounts  to  t)4%  of  the  mill  feed,  and  6-4;„  plus  the 
■Jir,  extracted  by  cyanidation  gives  84%  as  total 
extraction. 

That  it  is  not  possible  to  secure  accurate  samples 
of  either  feed  or  tailing  is  a  theory  in  which  I  cannot 
place  contideiice.  If  the  p'oper  mechanical  ajipli- 
anccs  are  installed  to  take  samples  in  the  right  way, 
and  these  meidianical  means  receive  vigilant  super- 
vision from  persons  conveisanl  with  their  idijects 
and  rei|uirenients,  a  good  and  accurate  sample  may 
be  obtained.  Believing  that  it  can  he  done  and 
knowing  that  many  operators  ilo  not  tlo  it,  it  is 
natural  to  wonder  wliy.  There  are  plenty  of  example.s 
of  mills  which  installed  sampling  and  weighing 
apparatus  and  then  discontinued  their  use.  The 
simpling  jdaiit  of  the  Goldtield  Cimsolidated  mill 
was  not  retiuilt  after  having  been  destroyed  by  tire, 
and  it  is  to  be  supposed  that  the  operators  did  not 
consider  it  essential. 

Dors  Corrrr/  Sampliiiff  I'ai/  ? — I  believe  that  actual 
sampling  and  correct  extraction  calculations  pay — in 
real  money.  I  believe  that  the  losses  accompanying 
the  other  method  are  more  costly  than  proper 
sampling  wouhl  be.  By  the  calculation  method, 
losses  inside  the  mill  cannot  tie  detcniiiucd.  Stealing 
may  occur  without  detection.  Leaks  may  be  in  the 
tanks  and  pregnant  solution  may  be  lost  with- 
out suspicion.  I'recipitate  may  fall  on  the  Hoor 
and  be  nibbed  into  it,  or  may  be  washed  awaj',  and 
no  intimation  of  such  loss  will  come  through  the 
figures  Careless  operators  may  let  tanks  run  over 
and  waste  the  solution  ;  it  will  never  show  and  no 
one  will  know  of  it  except  those  who  actually  see  it. 
It  puts  a  premium  on  carelessness.  Whenever  a 
calculation  can  be  used  in  all  kinds  of  cases  and 
always  check  up  correctly,  even  with  bad  work,  there 
is  something  serimis  the  matter  with  it.  Besides 
these  facts,  I  do  not  believe  that  correct  ])ercentages 
are  obtained  by  the  calculation  method  even  where 
serious  direct  losses  tlo  not  occur.  I  bclic\'e  that 
extractions  of  silver  from  sulphide  ami  other  complex 
ores   rarely   lun   high   in   the  nineties,  and  that  the 
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average  extraction  would 
85%.     Tlia     accurate   sam 
extraetion.s,  recoj,nition  of 
ours   to  avoid  tliein  and 
rai.se  extractions  to  tlie  po: 
reached,  would  be  a  wise 
pursue,   I  fully   Vielieve."- 
Enriiiieerini)  nnd    Miiiiiiff 
p.  441.     (A.  R.) 


be  much  nearer  to  80%  to 
pling  and  calculation  of 
losses  and  earnest  endeav- 
strong  efforts  actually  to 
int  now  said  to  have  been 
mil  economical  course  to 
-Herbert  A.  Megraw, 
Journal,    Sept.   6,     1913, 


Chenhat.i/s  Patent T[n  Extraction Proce.s.s. — 
"So  much  has  lately  been  heard  of  '  lo.sses  i)f  tin' 
during  the  concentration  processes,  which  tlie  present 
sy.stem  of  dressing  the  tin  ore  involves,  that  one  need 
scarcely  wonder  that  a  metallurgist  of  Mr.  James  W. 
Chenhall's  repute  should  enter  the  arena  and 
endeavour,  with  every  appearance  of  success,  to 
devise  a  proce.ss  wliicb  should  substantially  increa.se 
the  percentage  of  extraction  at  a  cost  I'uore  than 
covereil  by  the  saving  of  by-products,  whichare  saved 
more  extensively  and  in  a'purer  state.  The  Cbenhall 
process  is  a  chemical  one,  by  which  the  metals  con- 
tained in  the  ore  are  made  soluble  in  acid  solutions, 
and  recovered  therefrom  by  means  of  precipitation. 
The  ore  as  raised  from  the  mines  is  first  crushed  to  a 
suitable  size,  then  mixed  with  fine  coal  dust  or  other 
carbonaceous  material,  and  heated  in  acloseil  furnace 
until  the  oxides  of  the  metal  are  decomposed,  leaving 
the  metals  in  a  metallic  form  distributed  throughout 
the  roasted  ore  in  the  form  of  line  metallic  grain, 
care  being  taken  to  prevent  reoxidation  of  the  metal, 
or  metals,  during  the  cooling  of  the  ore.  The  gas 
disengaged  during  the  roasting  is  collected  and 
stored,  and  when  the  How  of  gas  from  the  mixture  of 
coal  and  ore  almost  ceases,  that  which  has  been 
stored  is  returned  to  the  furnace,  so  that  during  the 
whole  of  the  time  the  -u-e  is  in  the  furnace  it  is  in  an 
atmosphere  of  coal  gas.  Tlie  coal  mixed  with  the 
ore,  being  converted  into  coal  gas,  keeps  the  ore 
open,  and  allows  the  gas  in  the  furnace  to  permeate 
the  whole  of  the  ore,  as  well  as  acting  as  a  deoxidis- 
ing agent.  The  cold  roasted  ore  is  afterwards  sub- 
mitteil  to  treatment  with  acid  solutions.  When  tin 
is  the  pieddminant  metal,  the  first  solution  consists 
of  sulphuric  acid  and  water,  and  shonid  there  not  be 
sufficient  iroir  in  the  ore  to  produce  iron  sulphate,  a 
little  iron  is  added  ;  about  85  per  cent,  of  the  tin 
contained  in  tlie  ore  is  dis.solved  out  by  means  of  this 
solution.  The  ore  is  now  waslied  with  water,  and 
the  final  solution  (hydrochloiic  acid  and  wafer)  is 
added,  by  which  the  remaining  tin  is  dissolved  out. 
When  any  copper  is  present  in  the  solution,  which  is 
always  the  case  when  it  is  present  in  the  ore,  it  is 
precipitated  from  the  solutions  by  means  of  metallic 
iron  (wrought  scrap).  Any  insoluble  material  in  the 
liquor  is  allowed  to  settle,  and  the  clear  liquors 
treated  with  sulphuretted  hydrogen,  which  at  once 
precipitates  the  tin  in  the  solutions  in  the  form  of 
sulphide,  which  is  collected,  dried,  and  heated,  slowly 
at  first  and  then  to  a  dull  red  heat,  which  converts 
the  sulphide  into  oxide  of  tin,  and  the  sulphurous 
acid  conducted  to  chambers  for  the  production  of 
sulphuric  acid.  The  waste  licjuors,  after  the  tin  has 
been  extracted,  are  evaporated.  The  first  solution 
for  the  manufacture  of  sulphate  of  iron,  and  the 
.second  chloride  solntion  for  the  manufacture  of  red 
o.xide  of  iron  (ronge)  :  by  this  means  the  excess  of 
acid  necessary  through  the  presence  of  iron  in  the 
ores  is  converted  into  a  saleable  product,  thus 
recovering  the  value  of  the  acid  soused  as  a  valuable 
by-product.  The  acid  .solutions  are  continually 
jiassed  over  fresh  lots  of  roasteil  ore  until  practically 
all  the  acid  is  combined  with  the  metals,  and  the  ores 


receive  a  sufficient  number  of  fresh  acid  solutions  on 
them  until  the  whole  of  the  soluble  metals  are 
di.s.solved  out.  The  amount  of  acid  consumed  depends 
on  the  character  of  the  ore  to  be  treated,  ores  from 
different  mines  varying  in  the  amount  of  soluble 
materials  they  contain.  Tungstic  acid,  when  in  the 
ore,  remains  in  the  residue,  and  is  extracted  by 
means  of  an  alkaline  solvent,  and  recovered  from  the 
solution  as  very  pure  tungstic  acid.  The  loss  of 
tungstic  acid  with  the  present  methods  of  recovery  of 
the  wolfram  in  tin  ores  is  75%  of  the  wolfram  in  the 
ore.  The  plant  needed  for  this  process  is  that 
required  for  the  manufacture  of  the  two  acids 
(sulphuric  and  hydrochloric) ;  suitable  closed  furnaces 
in  which,  during  the  roasting  of  the  ores  and  their 
cooling,  the  air  is  excluded,  and  the  presence  of 
carbonated  hydrogen  gas  is  maintained  during  the 
roast ;  the  means  for  effectively  leaching  the  roasted 
ores,  precipitating  the  tin,  and  the  recovery  of  the 
by-products,  including  the  acid  used,  when  not  sold 
in  the  form  of  by-pioducts.  The  cost  of  the  process 
will  vary  with  the  metallic  contents  of  the  ore,  and 
the  amount  of  by-products  there  is  to  recover  from 
the  ore.  The  roasting  will  cost  from  is.  6d.  to  5s.  6d. 
per  ton,  and  the  leaching  a  further  Is.  6d.  to  28.  |ier 
ton.  The  cost  of  the  production  of  the  necessary 
acid  (sulphuric)  will  be,  say,  45s.  to  50s.  per  ton,  and 
the  hydrochloric  about  80s.  to  85s  per  ton.  A  large 
percentage  of  the  acid  will  be  recovered  for  further 
use  in  the  process." — W.  Chenhai.l,  Mnilii'i 
Journal,  Sept.  6,  1913,  p.  854.     (H.  A.  W.) 


Maonesite  Crucibles.—"  The  need  for  acrucible 
whi<di  shall  be  more  inert  to  its  charge  than  either 
fireclay  or  silica,  and  without  reducing  action,  such 
as  the  graphite  has,  is  probably  one  which  sooner  or 
later  arises  in  every  assay  office.  Theoretically,  the 
need  is  met  by  magnesite,  and  the  following  is  merely 
a  brief  account  of  the  search  for  data  on  this  subject. 
Crucibles  made  according  to  a  description  in  the 
)]'i.'iConnin  Knijiiiecr,  November,  1912,  were  satisfac- 
tory for  work  in  the  electric  furnace  of  the  resistance 
type.  The  directions  are,  to  moisten  the  calcined 
magnesia  with  water,  and  tamp  it  around  a  wooden 
core  set  in  a  crucible  turned  from  a  bar  of  Acheson 
graphite.  The  core  is  drawn  and  the  crucible  set  in 
an  oven  heated  by  gas,  until  thoroughly  dry.  It  is 
then  covered  with  a  thin  graphite  cap,  buried  in  a 
granular  carbon  resistor,  and  heated  to  a  tempera- 
ture a  little  above  that  in  the  work  proposed.  .'Vfter 
so  baking  the  magnesia  linings  aie  readily  removed 
from  the  crucibles.  For  use,  they  are  replaced  in  the 
graphite  crucibles,  charged  as  desired,  covered  with 
a  magnesia  disc,  ami  are  then  ready  for  the  furnace. 
Commercial  calcined  magne.site  was  found  by  O.  P. 
Watts,  author  of  the  paper  referred  to,  to  vary 
greatly  in  the  amount  of  iron  oxide  contained.  This 
is  detrimental,  because  in  baking  the  linintrs,  it 
distils  out,  is  reduced  to  iron  in  contact  with  the 
inner  wall  of  the  crucibles,  and  this  iron  is  then 
likely  to  corrode  both  the  crucible  and  the  lining  by 
carryinsr  carbon  from  one  to  the  other.  Any  con- 
siderable amount  of  carbon  dioxide  indicates  insuf- 
ficient calcining,  and  such  material  will  show  exces- 
sive shrinkage  in  baking.  If  the  shrinkage  is 
excessive,  the  magnesite  may  be  fused  liefore  using 
in  the  electric  arc  This  calcined  magnesite  will 
probably  not  shrink  enough,  so  a  little  (2%  to  10%) 
raw  material  may  be  mixed  with  it  to  give  it  suitable 
working  qualities.  The  extreme  temperature  at 
which  such  magnesia  linings  may  be  used  in  graphite 
crucibles  in  a  resistance  furnace  is  fixed,  not  by  the 
fusing  point  of  uiagnesia,  but  its  decomposition  by 
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the  graphite.  On  account  of  tlii«  action,  tlie  granular 
resistor  sliouM  never  be  allowed  to  come  in  contact 
with  the  magnesia  linings.  I  have  been  informed 
that  niagnesite  apparatus  is  made  to  order  l>y  the 
Royal  lierlin  Porcelain  Co.,  and  that  it  can  he 
obtained  through  the  Wilson-Maeulen  Company,  of 
New  York  (presumably  from  other  agents  for  the 
Royal-Berlin  crucibles,  etc..  also).  I  have  not  used 
any  personally,  hut  am  told  it  is  entirely  satisfactory, 
except  for  the  time  consumed  in  getting  it.  The 
magnesite  crucibles  are  said  to  be  rather  more 
porous  than  are  the  lireclay  crucibles,  resembling  in 
texture  the  sand  crucililes.  This  is  hearsay  only, 
however.  For  niuttie  use,  where  a  basic  crucible  is 
reijuired  for  a  basic  cliarge,  I  have  made  satisfactory 
crucibles  by  machining  magnesite  bricks.  These 
work  well  under  drill  pre.ss  or  on  the  lathe.  aUliough 
the  material  must  be  handled  far  more  tenderlj' than 
iron  or  steel,  so  use  slow  spee<ls  and  light  cuts. 
These  machined  crucibles  must  be  set  down  in  a  day 
or  silica  crucilde  and  iirotected  by  niagnesite  powiler 
or  some  other  similar  material,  so  as  to  take  the 
strain  of  the  tongs  otf  the  magnesite.  Wet  charges 
cannot  be  used  in  them  except  with  the  utTuost  care 
in  heating.  It  is  better  to  avoid  them  altogether. 
Chrome  brick,  the  alternative  to  magnesite,  which 
naturally  comes  to  mind,  is  not  a  feasible  proposi- 
tion, because  of  the  hardness  of  the  material,  which 
immediately  puts  the  tools  outof  business. — DON.VLD 
M.  LiDDEl.L,  Enqineeriiiq  ciiitl  M!nin<i  Journal, 
Sept.  13,  1913,  p.  503.     (A.  R.) 


MIXING. 

The  L.vr.GK.ST  Electric  Mine  Holst.— "  Elec 
trical  developments  are  proceeding  at  a  very  rapid 
rate  in  connection  with  the  South  African  mining 
industry,  and  there  is  much  plant  there  which 
deserves  careful  attention  on  account  of  its  technical 
interest,  and  also  on  account  of  the  luagnitude  of  the 
power  involved.  What  is  probably  the  largest 
electrically  operated  mine  hoist  in  the  world  is  now, 
the  Electrician  understanls,  in  course  of  erection  in 
connection  with  the  undertaking  of  the  Crown 
Mines  (Ltd.)  This  companj'  is  er|uipping  its  shaft 
with  a  4,000  h.p.  hoist  wdikdi  will  operate  on  the 
mains  of  the  Victoria  Falls  Power  Co.  without  any 
attempt  at  ei|nalisation  of  the  maximum  and 
niinimuni  power  demand.  The  important  nature  of 
this  proposal  will  be  realiseil  when  it  is  remembered 
that  with  a  hoist  of  this  description  the  motors  will 
re(|uire  something  like  7,1100  h.p.  during  acceleration, 
resultin;;  in  a  load  of  9,000  h.p.  on  the  transmis.sion 
line.  The  electrical  eciui|>menl,  which  has  been 
Ijuilt  by  the  tieneral  Electric  Co.,  of  Schenectady, 
consists  of  two  ■i,Mi\  h.p.  continuous  current  motors, 
one  being  connecteil  at  either  end  of  the  drum  shaft 
of  the  hoist  itself,  which  has  been  built  by  Messrs. 
Fraser  it  Chalmers,  of  London.  The  drums  which 
the  motors  will  drive  are  of  the  cylindro-conical  type, 
the  smaller  diameter  being  P2  ft.,  and  the  larger20  ft. 
Sins.  The  speed  of  the  drum  is  53 '5  revolutions  per 
minute.  The  voltage  at  which  the  continuous 
current  motors  operate  is  500  volts,  the  motors 
running  in  series,  and  being  controlled  on  the  Ward- 
Leonard  system.  These  hoist  motors  will  receive 
their  power  from  a  motor-generator  set  converting 
the  .50-cycle  threepliase  power  tocontinuouscurreiit. 
This  motor-generator  consists  of  a  5,CMJ0  h  p.  three- 
phase  induction  motor,  operating  on  the  50-cycle 
'2,000  volt  circuit  at  .375  revolutions  per  minute.  It 
is  direct  coupled  to  two  separately  excited  continuous 
current  generators,   each   of    1,650    kw.     capacity. 


These  generators  are  connected  in  series,  and  liave 
compensating  and  commutating  held  windings  to 
prevent  sparking.  In  order  to  supply  the  necessary 
current  for  exciting  the  helds  of  the  twohioist  motors 
and  the  two  generators  a  tiO  kw.  shunt-wound  exciter 
is  provided.  The  magnitude  of  this  (M|uipment  will 
be  more  fully  realised  wdien  it  is  mentiuned  tliat  the 
total  weight  of  the  motor-generator  set  will  he 
13S,000  lbs.,  while  the  total  weight  of  each  hoist 
motor  will  he  approximately  142,000  Ihs.,  exclusive 
of  shafting  and  bearings.  \Vben  it  is  reineinbered 
that  tills  mammoth  electric  hoist  is  only  one  of  a 
hundred  or  more  electric  hoists  operating  on  the  lines 
of  the  Victoria  Falls  Power  Co.,  the  magiiiliide  of  the 
electrical  interests  involved  in  the  dcvelnpiMcnt  of  the 
South  African  mining  industry  will  be  realised.'' — 
Science  and  Art  of  Mininq,  Sept.  "27,  1913,  p.  73. 
(A.  R.) 


Iniii.vn  Gold  Mining  Methods.  —  "Modem 
Equipment — Serious  Accidents — American  Motors. — 
In  paying  a  recent  visit  to  this  Kolar  gold  mining 
tield  I  was  shown  over  .some of  the  in  eresting surface 
workings,  where  all  the  most  up-to-date  crushing 
and  extracting  machinery  is  used,  but  it  was  stated 
that  visitors  are  not  permitted  to  go  undergroiind 
bet:ause  of  tlie  recent  appalling  number  of  serious 
accidents  that  have  been  persistently  recurring,  due 
to  the  phenomena  of  air  blasts  antl  quakes.  The 
cause  of  these  is  not  entirely  understood,  but  is  sup- 
po.sed  to  be  due  to  the  failure  of  pillars  to  witlistand 
the  tremendous  pressure  fiom  above,  the  mines  now 
reaching  to  depths  of  2,500  ft.  to  5,000  ft.  below 
surface  levels.  Scarcely  a  month  goes  by  without 
such  accidents  occurring.  I  visited  the  hospital  at 
Kolar,  which  is  maintained  by  the  companies  in  this 
gold  tield  for  the  employes,  and  found  that  it  was 
full  of  those  who  had  been  injured  liy  these  distress- 
ing occurrences.  The  problem  of  protecting  the 
mines  and  their  employees  from  these  accidents  is  a 
most  serious  one  and  mucli  scientilic  attention  is 
now  being  paid  to  it. 

Air  Compressors  —  Crushinq  and  E.ctraclinei 
Machinery/. — The  use  of  air  compressors  is  a  highly 
important  feature  of  the.se  mines,  as  it  is  only  by 
reliance  on  them  that  the  thousands  of  employees 
working  at  great  depths  lielow  can  secure  air  to  keep 
themselves  alive.  Both  Ameiicaii  and  British  air 
compressors  are  used.  The  usual  type  runs  at 
moderate  speed  with  a  final  comjuession  of  60  lb.  to 
the  Sfpiare  inch  and  delivering  about  2,300  cub.  ft. 
of  free  air  per  minute.  Such  compre-.sor  has  two 
stage  cylinders,  with  a  stroke  of  4S  in.,  the  air  lieing 
taken  into  the  low-pressure  cylinder  througli  a  cool- 
ing chamlier  which  reduces  it  about  H'  below  the 
temperature  of  the  atmosphere.  Improved  cages 
have  lately  been  introduced  at  the  mines  for  render- 
ing the  handling  of  men  up  and  down  safer  and  more 
expeditious.  Twenty  men  can  be  raised  or  lowered 
eajh  trip.  The  brakes  and  reversing  gear  are 
actuated  by  steam.  The  cages,  which  can  hold  a 
gross  load  of  12,500  lb.  are  double  decked,  run  in 
wooden  guides,  and  are  fitted  with  safety  catches 
and  hooks. 

All  of  the  crushing  and  extracting  macliinery  by 
the  cyanide  process  is  of  British  manufactiiie.  These 
companies,  with  their  large  earnings,  are  progressive 
in  expending  money  for  improvements  ami  do  not 
liestitate  to  scrap  machinery  when  a  more  efficient 
or  suitable  kind  can  be  procured.  For  instance,  the 
nianageiiient  of  the  O'lregunv  mine,  which  has  pro- 
duced about  §10,000,000  worth  of  gold  since  it  began 
operations,   has  just  decided  upon   the  expenditure 
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(most  of  it  during  tlie  current  year  1913)  of  8125,000 
on  the  complete  reorganisation  of  its  milling  plant, 
in  order  to  get  a  closer  separation  of  the  line  ore  ami 
the  coarse  ore. 

The  coarse  ore  will  go  to  a  portion  of  the  existing 
stamp  battery  and  be  crushed  through  a  screen  of 
probably  30  holes  per  square  inch  and  the  line  oie 
will  be  put  through  Chilean  mills  with  screens  of 
!)00  holes  per  square  inch.  It  is  calculated  that 
about  20  stamps  ami  two  Chilean  mills  of  the  latest 
last-running  pattern  will  do  the  crushing  necessary 
at  this  stage.  The  pulp  from  the  batteiy  and  Chilean 
nulls  will  pass  to  diapliragni  cones,  from  winch  the 
nnderllow  will  go  to  two  tube  mills,  subsequently 
joining  the  overflow,  and  the  total  product  passing 
over  amalgamating  plates  in  a  separate  building 
where  the  amalgam  will  be  linally  dealt  with  ami 
converted  into  bullion.  The  tailing  from  the  amal- 
gamating plates  will  return  ami  be  raised  to  second- 
ary <liapliragn]  cones,  placed  aliove  the  lirst  two 
cones  .so  that,  the  oveiHow  feeds  diieclly  into  the 
first  cones  au<l  thus  hack  to  the  tube  mills  and  amal- 
g:amating  plates.     The  overflow  from  the  secondary 

■cones  will  pass  to  a  double  diaphragm  cone  from 
which  the  overflow  feeds  diiectly  into  the  sand 
agitators  ;  the  overflow  from  the  double  diaphragm 

■cone  will  pass  to  two  or  more  Dorr  thicUeriers.  As 
regards  sand  treatment,  the  sand  will  be  mixed  with 
barren  cyanide  solution  in  the  agitators,  in  which 
practically  the  whole  ot  the  gold  will  be  dissolved, 
after  which  the  mixture  will  be  pumjied  to  a  sand 
hitering  vat  from  which  the  gold-bearing  solution 
and    washes   will    be   reumved    through    a    vacuum 

■chamber  and  sent  to  the  storage  vats  of  the  precipi- 
tation plant.  The  reshlues  from  the  liltenng  vat 
will  be  mixed  with  barren  solution  and  pumped  to  a 
residue  dam.  The  slime  from  the  Dorr  thickeners 
will  go  to  slime  agitators,  from  which  after  solution 
of  the  gold  it  will  lie  pumped  to  the  pulp  storage  vat 
of  a  Alter  plant.  The  discliarge  slime  cakes  will  then 
be  pumped  to  a  residue  dam,  while  the  gold-bearing 
soluliou  will  go  to  the  storage  vat  of  the  precipitat- 

iing  plant. 

The  annual  output  of  the  great  Mysore  mine  is 
gradually  api)roaching  .s,5,(l00,000,  the  amount  last 
year  beiiig  the  largest  in  the  long  history  of  the 
undertaking.  Tlie  increase  last  year  was  due  to  the 
treatment  ot  slime  by  the  experimental  plant,  the 
rosnit  of  whicdi  was  considered  surticiently  favour- 
able to  justify  the  installation  of  a  large  permanent 
plant.  A  further  decrease  in  costs  is  expected  to 
result  from  various  improvements  which  are  now  to 
be  carried  out. 

Fire  Pro/rrtioii. — In  view  of  the  large  amount  of 
timber  used  in  the  Kolar  gold  mines  for  supports, 
considerable  attention  is  given  to  organisation  ami 
equipment  for  dealing  with  outbreaks  of  lire.  The 
precise  arrangements  vary  at  ditterent  shafts  ami  in 
diflerent   mines,    but    the   general    scheme   followed 

'involves  the  installation  of  water  pipes,  hydrants, 
and  hose  connections  in  all  the  principal  shafts,  the 
lixing  of  numerous  Hre  doors  for  regulating  or  stop- 
ping the  air  currents  and  for  isolating  various 
sections  of  the  mine,  and,   linally,  the  organisation 

■of  special  patrols  for  inspection  of  the  workings.  All 
the  main  vertical  shafts  and  some  of  the  incline 
shafts  have  ]ierforated  pipes  or  sprinklers  at  or  near 
the  collar  of  the  shaft  and  connected  with  the  main 
water  supply.  Fire  hydrants  are  also  installed  at 
the  shaft  top  and  connected  with  the  water  supply, 
and  where  the  pressure  is  insuflic-ient  pumps  have 
been  installed  and  are  kept  in  readiness.  For  the 
supply  of  water  below  ground  pipes  are  carried  down 


the  principal  shafts  and  connected  with  tlie  water 
supply.  At  the  various  levels  hose  connections  are 
|irovided  and  a  large  supply  of  lire  hose  (up  to  3,000 
ft.  in  some  cases)  is  kept  in  readiness  to  be  sent  down 
to  any  point  required. 

In  some  cases  cisterns  w  ith  autoniatic  float  valves, 
and  connected  to  the  rising  main,  are  provided  at  a 
number  <if  levels  below  ground  and  the  pipes  of  these 
litted  with  hose  connections.  Where  the  water  is 
taken  right  down  from  the  surface,  reducing  valves 
are  introduced  at  various  points  in  order  to  keep  the 
pressure  within  reasonable  limits.  In  some  cases 
additional  pipes  have  been  laid  along  certain  levels 
from  the  mains  in  the  shafts  ami  t(t  a  large  extent 
the  various  pipes  from  the  underground  pumps  have 
been  arranged  so  that  special  fittings,  which  are  kept 
on  hand,  can  be  readily  attached  for  making  hose 
connections.  Consideraide  progress  has  already  been 
made  in  the  way  of  providing  lireproof  doors  for 
isolating  vaiious  sections  of  the  mines  and  controll- 
ing the  air  currents.  In  the  Ooregum  mine  a  notice- 
able feature  is  the  provision  of  iron  djors,  beneath 
each  chute-pass  in  all  of  the  principal  shafts,  on  to 
which  si  nil' can  be  run  so  as  to  completely  block  the 
shaft.  At  various  levels  below  ground  sm-ill  portable 
(diemical  lire  extinguishers  are  kept  in  readiness,  also 
Hre  buckets  filled  with  water,  and  in  the  case  of 
electrical  hoists  and  pumps,  buckets  of  sand.  (Jther 
su|pplies  are  kept  on  surface  in  special  stores  ready 
to  be  sent  below  whenever  required. 

iJf.sc/d  A/ipUinieen. — The  questi(ni  of  rescue  appli- 
ances for  enabling  men  to  enter  a  place  charged  with 
injurious  gases  has  received  considerable  attention 
on  the  part  of  the  mining  board  of  the  Kolar  gold 
field.  Some  years  ago  .some  of  these  ap|)liances  were 
found  to  be  unsatisfactory."— Hknry  H.  B.vker. — 
MinitKi  and   Eni/iitecrnir/     World,    Sept.    "27,    1913, 

p.  5.",8:  (A.  R.)  ■ 


Sklkctivk  Ml.VlN'ii. — "'Selective  mining'  means 
working  all  [layable  ore,  and  avoiding  all  unpayable 
ore  as  far  as  possible.  This  has  a  great  bearing  on 
working  costs,  and,  of  course,  many  critics  will  tell 
you  that  working  rich  ore  and  poor  ore  together  will 
be  of  advantage  to  shareholders,  as  the  mine  will  be 
worked  to  a  greater  extent  than  by  selective  mining. 
These  critics  lose  siglit  of  the  fact  that,  the  loss  aris- 
ing from  the  poor  (ue  has  to  be  made  good  by  the 
rich  ore,  thus  reducing  the  total  profit  propoition- 
ately.  They  may  say  that  lower  winking  costs  are 
obtaineil  in  the  way  advocated  by  them,  but  if  they 
calculate  the  cost  at  per  ounce  recovered,  instead  of 
at  per  ton  nulled,  they  will  realise  their  error.  C>n 
the  other  hand,  it  must  be  admitted  that  it  is  impos- 
sible always  to  jirevent  stoping  poor  ore  with  rich 
ore — as,  for  example,  when  both  are  intermixed  in 
the  same  face.  In  such  case  I  approve  of  their  being 
worked  together,  as  if  the  poor  ore  is  left  in  the  mine 
after  it  has  been  broken,  the  loss  would  perhaps  be 
greater  than  if  it  had  been  extracted  and  treated. 
lint  whenever  the  unpayable  oie  iti  situ  can  be  left 
in  the  ndne  without  bein;;  stojped,  I  contend  that  it 
would  be  most  unwise  to  stope  it  with  the  only  object 
of  feeding  the  mills  and  without  any  cdiance  of  in- 
creasing the  profits.  1  hope,  and  1  think,  working 
costs  will  be  reduced  in  the  near  future  without 
roiu'ting  to  the  milling  of  uii|iayable  rock,  and  I 
believe  that  sand-filling,  by  remlering  the  mines 
.safer,  reducing  in  the  long  run  the  cost  of  mainten- 
ance of  the  workings  (old  or  new),  and  by  facilitating 
ventilation  through  a  reduction  of  the  area  through 
which  the  air  can  lie  directed  to  or  from  the  working 
faces,  will  also  be  recognised  in  the  near  future  as  a 
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inoney-savinj,'  itevic-e.  Another  reason  wliicli  makes 
me  support  selective  miniiij;  is  that  ways  and  means 
may  yet  be  found  of  turning;  to  account  the  unpay- 
able o.e  left  in  the  mines.  We  all  think  that  im- 
provements will  take  place,  as  we  cannot  say  that 
we  have  yet  attained  perfection  in  either  mining  or 
metallurgy.  Next  generation  may  bring  about  a 
revolution  in  all  our  present  processes  ;  wlio  can  tell 
the  contrary  '.'  In  those  circumstances  it  would  be 
foolish  to  work  to-day  at  a  loss  lock  which  will 
perhaps  in  future  yield  a  profit." — E.  .1.  Hknaud. — 
South  African  Enninceniut,  Aug.  191."^,  p.  3'2. 
(A.  R.)  •  ■ 


Disadvantage  of  Spray.s  in  Drillinu.— •'  The 
existing  Queensland  laws  in  general  require  the  use 
of  water  for  the  pievention  of  dust  in  underground 
drilling.  It  is  stated,  however,  in  the  annual  report 
for  191-2  of  the  Un<ler-Secretary  for  Mines  that  the 
rule  is  so  framed  as  to  permit  variations  to  sonje 
extent,  at  the  discretion  of  the  inspector.  The 
necessity  of  thisinovision  became  apparent  \n  several 
of  the  deep  mines  during  the  last  year.  It  was 
found  that  the  increased  humidity  produced  uncom- 
fortable conditions  and  even  in  some  cases  increased 
the  danger  of  accidents.  For  instance,  the  excessive 
use  of  water  at  the  drills  caused  the  tilling  in  one  of 
the  Mount  M.irgan  slopes  to  become  saturated  with 
water  and  this  was  shown  by  in(piiry  to  have  been 
the  chief  cause  of  au  extensive  collapse  of  timber." — 
Enqhircrinq  rind  Miniiir/  Joiiinal,  Sept.  13,  1913, 
p.  500      (A.   R.) 


Mining  Mkthods  at  Cobalt.— "In  the  Cana- 
dinii  Mitimq  Journal  for  August  1,  Reginald  E.  Hore 
writes  about  niethoils  ;idopted  at  Cobalt  for  mining 
the  narrow  lodes  of  rich  silver  ore.  In  the  early 
days  open-cuts  were  general.  The  rock  on  one  .side 
of  the  vein  was  broken  and  removed,  and  the  vein- 
matter  picked  oil  the  wall  and  baggeil.  Many  open- 
cuts  were  worked  to  depths  of  50  or  100  ft.  It  was 
not  for  a  long  time  that  sbaftsinUing  ;,nd  driving 
were  commenced,  and  even  then  it  was  usual  to 
leave  the  vein  on  one  wall  and  collect  the  ore  in 
bags.  In  this  way  much  hue  rich  ore  was  lost  in  the 
broken  rock  atid  removed  with  it  to  the  dumps. 
Things  have  greatly  improved  since  then.  The  pre- 
sent i)ractice  in  development  is  to  sink  vertical 
shafts  in  the  veins,  and  drive  at  intervals  never  more 
than  100  ft.  and  often  .50  or  75  ft.  Other  veins  are 
reached  by  cross-cuts,  and  developed  by  winzes  and 
drifts  in  a  .similar  manner.  At  most  mines  there  is 
a  central  hoisting  shaft.  Instead  of  leaving  the  vein 
on  the  wall,  it  is  now  usual  to  keep  the  vein  well 
within  the  working  face.  The  rock  on  each  side  for 
a  few  feet  contains  enough  silver  to  pay  for  milling. 
In  some  mines,  care  is  taken  to  keep  the  rich  ore 
.separate,  while  at  others  everything  is  mixed  and 
hoisted  to  the  surface  where  it  is  picked,  jigged,  and 
tabled. 

In  stoping,  some  mines  nse  the  shrinkage  system, 
but  at  others  stuUs  and  lagging  are  put  at  short  in- 
tervals so  that  little  ore  shall  remain  in  the  stopes. 
At  the  Crown  Reserve,  square-set  timbering  is  em- 
ployed. t;ood  examples  of  the  shrinkage  system  are 
provided  by  the  Nipissing  and  Coniagas  mines.  At 
Nipissing, 'drifts  are  run  14  ft.  high  an<l  5  ft.  wide. 
If  the  walls  consist  of  milling  rock,  or  if  there  are 
two  or  more  veins  close  together,  the  tirifts  may  be 
wider,  in  some  cases  as  much  as  1-2  ft.  The  veins 
are  kept  well  within  the  breast.  The  drilling  for  the 
whole  14  ft.  is  done  from  one  setu|i,  so  each  set-up 
is  for  an  advance  of  5  or  6  ft.  with  a  height  of  14  ft., 


and  a  width  of  5  to  12  ft.  A  cut  8  ft.  high  is  taken 
5  or  6  ft.  in  advance  of  the  remaining  6  ft.,  which  is 
drilled  by  uppers.  The  level  is  protecteil  by  a 
lagging  of  poles  laid  on  caps  supported '  by 
posts.  Chutes  are  built  at  intervals  of  '25  ft.  Hefore 
stoping  a  large  block,  ri.ses  are  cut  into  the  level 
above.  These  are  cut  by  two  men  using  small  stop- 
ing drills.  .■V  man-way  is  constructed  by  timber 
partitions,  and  the  remain<ler  of  the  rise  is  lit  ed 
with  ore  as  it  is  broken.  The  miners  work  on  a 
platform  which  protects  the  man-way  and  ext.'iids 
across  the  broken  ore.  To  maintain  the  clesired 
working  space,  ore  is  drawn  ott' from  a  chute  at  the 
bottom  of  the  rise.  This  chute  is  afterwards  used 
for  ore  from  stoping.  When  the  rise  is  completed, 
it  is  u.sed  to  provide  a  stoping  face,  and  the  ore  is 
broken  on  each  .side.  The  rise  provides  ventilation, 
and  It  is  u.sed  to  lower  steel  and  as  a  man-way. 
The  high-grade  ore  is  not  kept  separate.  The  cars 
are  taken  to  surface  on  a  cage. 

At  the  Coniagas,  the  methods  of  development  and 
mining  are  similar  to  those  at  Nipissing,  with  some 
variations.  The  drifts  are  run  8  ft.  'ligh,  and  are 
afterwards  erdarged  V>y  a  cutting-out  drift,  giving  S 
ft.  additional  height.  The  lagging  is  supported  by 
stulls  set  in  hitches.  Where  the  drift  is  wide,  post's 
are  used  to  support  stulls  in  the  middle.  Chutes  are 
built  at  intervals  of  about  25  ft.  Stojnng  is  begun 
by  breaking  some  ore  carefully  on  to  the  lagging, 
and  is  then  continued  by  the  shrinkage  system.  In 
order  to  avoid  pop-holing  and  sledging  of  large  pieces 
of  roidv,  care  is  taken  to  break  the  rock  compara- 
tively small.  Much  high-grade  ore  is  picked 
underground.  In  the  drift-stopes,  a  sorter  examines 
the  ore  as  it  is  loaded  into  tlie  cars  and  bags  the 
best  (|,uality.  In  the  stopes  there  are  no  sorters,  but 
the  miners  themselves  sort  as  much  high  grade  ore 
as  possible.  It  will  be  seen  that  while  at  Nipissing 
the  .sorting  is  done  at  the  surface,  at  Coniagas  it  is 
largely  done  urclerground." — Mining  Magazine, 
Sept.  1913,  p.  222.     (A.   R.) 


Effkct  01''  Incombustible  Dusts  on  the  Ex- 
plosion OF  Gases.— "The  authors  have  cariied 
out  many  experiments  to  test  the  question  whether 
linely  divided  magnesia  or  shale  dust  acts  catalyti- 
cally  in  propagating  tlame  or  merely  behaves  as  an 
inert  substance. 

Various  opinions  are  held  as  to  the  action  of  in- 
combustilile  dusts.  On  the  one  hand  the  opinion  is 
held  that  these  dusts  act  the  same  part  when  mixed 
with  coal  dust,  as  inert  gases  do  when  mixed  with 
explosive  gas  mixtures  ;  on  the  other  hand  that  the 
dust  might  promote  the  combustion  of  lire  damp  on 
its  surface  and  the  experiments  of  the  late  Sir  F. 
Abel  have  been  quoted  as  proving  that  danger  from 
such  catalytic  action  is  by  no  means  remote. 

Al)el  fovind  that  a  3%  tire  damp  mixture  parsing  a 
lamp  Hame  at  a  velocity  of  600  ft.  per  sec.  i)roduced 
no  result,  but  when  the  mixture  was  caused  to 
convey  calcined  magnesia  in  suspension,  long  Hares 
were  produced  withirj  a  few  seconds  and  the  inUain- 
maticn  speedily  spread  through  the  gallery  with 
feeble  explosive  effect.  Abel  attributed  these 
results  to  the  'localising  and  intensifying'  of  the 
chemical  action  by  the  heated  particles,  which 
he  imagined  might  carry  the  flame  along  by 
passing  in  a  state  of  intense  incandescence  into 
regions  of  unburnt  gas.  hater  he  considered  the 
action  was  catalytic.  In  Abel's  experiments  the 
dust  cloud  also  conferred  on  the  current  before  it 
rcar/ied  the  flame  the  power  of  propagating  ttanie 
backwards. 
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Experiments  at  Eskmeals  failed  to  show  any  in- 
increased  inflammability  of  f,'as  mixtnres  due  to 
suspended  niafjnesia  when  the  magnesia,  gas  and 
air  were  thoroughly  mixed  by  a  powerful  fan  before 
entering  the  gallery.  The  '  flares  '  observed  when 
the  mixtures  were  brought  above  the  lower  explosive 
limit  roared,  rapidly  charred  wood  and  distinct 
explo.sions  were  heard.  • 

Experiments  by  the  Home  Ortioe  Committee  at 
Eskmeals  showed  that  flame  traversed  explosive 
mixtures  more  rapidly  when  dust-free  than  when 
laden  with  magnesia  dust. 

The  authors  found  that  by  introducing  dust  it  was 
possible  to  make  an  explosive  mixture  of  gas  and  air 
non-explosive. 

Under  no  conditions  that  could  be  produced  was  it 
possible  to  make  a  non-explosive  mixture  explosive 
by  inducing  combustion  of  a  portion  of  the  mixture 
by  a  heated  platinum  wire. 

On  the  other  hand  it  was  found  easy  to  illustrate 
the  quenching  elVect  of  magnesia  on  an  actual 
explosion  by  fllliiig  a  long  horizontal  glass  tube  with 
an  explosive  mixture  of  gas  and  air  and  placing  a 
spoonful  of  magnesia  in  the  tube.  A  fairly  rapid 
flame  on  reaching  the  dust  threw  it  up  and  was 
prompt ly  extinguished. 

Later  important  details  were  discovered  respecting 
Abel's  experiments  and  his  experiments  were  then 
repeated  with  the  same  results.  Abel  had  taken  no 
precautions  to  ndx  his  gas  and  air,  consequently  the 
gas  entering  through  a  pipe  in  the  bottom  of  the 
gallery  flowed  uiiwards  thrinigh  tlie  air  current  and 
fllled  the  upper  jiortion  of  the  gallery  with  a  feebly 
explosive  mixture. 

On  pouring  magnesia  into  the  gas  and  air  current 
just  after  the  point  of  entry  of  the  gas,  the  cloud  of 
dust  made  the  flares  more  luminous  and  every  now 
and  then  a  particle  of  dust  passing  through  the  lamp 
flame  was  whirled  upwards  white-hot  into  the 
explosive  mixture  above  and  ignited  it." — DiXON 
and  Cami'BKI.l,  Journal  Sorirty  of  Chemical  Indus- 
try,  July  1.5,  1913,  p.  684.     (T.D.) 

AziDES  KOR  Deton.vtors. — "  The  author  discusses 
tlie  use  of  azides  of  the  heavy  metals  for  detonator 
composition  and  concludes  that  lead  azide  is  the 
most  suitable  on  account  of  greater  density,  cheap- 
ness, greater  compressibility  and  comparative  insen- 
sibility to  shock  and  temperature  elevation,  when 
compared  with  fulminate  of  mercury." — Neitzel. — 
Zeitschrift  fur  i/iis  Gcsamfc  Sdiirxs  und  Sprengstoff- 
weseii,  June  1,  1913,  p.  '210.     (T.  D.) 


Mining  Conditions  on  the  Continent.— "Upon 
the  return  of  the  South  Wales  mining  students  from 
their  tour  of  the  colliery  districts  of  Saxony,  Mr. 
Henry  Davies,  in  an  interview,  said  one  of  the  sur- 
prises of  the  tour  was  encounteied  at  Freiberg, 
where  the  celebrated  State  smelting  works  are 
established.  Here,  iiotlnvitbstanding  the  fact  that 
the  same  kind  of  work  is  carried  on  as  at  Landore, 
there  are  green  meadows,  waving  cornflelds,  fruit 
trees,  and  dense  foliage  to  be  found  closely  adjoining 
the  works.  All  the  fumes  from  the  various  processes 
were  carefully  collected  aiul  repeatedly  analysed,  so 
that  there  was  not  the  slightest  escape  of  anything 
which  could  be  turned  to  any  value,  with  the  result 
that  the  country  gained  not  only  in  the  recovery  of 
valuable  by-product,  but  in  the  prevention  of  poison- 
ous fumes  which,  near  Landore,  have  been  such  a 
source  of  trouble  to  farmers  and  others.  It  was 
stated  that  these  German  scientists  are  so  careful  in 
their  recovery  of  all  waste  material  that  may  possess 


the  slightest  value  that  even  the  coats  of  workmen 
engaged  in  jewellers'  and  goldsmiths' shops  are  taken 
to  the  Freiberg  laboratories  and  burnt,  in  order  that 
the  gold  dust  may  be  recovered.  There  was  ample 
evidence  on  all  sides  to  show  that  the  mine  owners 
interested  themselves  very  closely  in  the  home  life  of 
tl>e  workmen,  and  efforts  were  made  in  many  direc- 
tions by  the  owners  themselves  to  build  either  model 
villages  or  model  homes  for  the  workmen.  The 
houses  were  invariably  rented  at  a  very  low  rate. 
The  hours  worked  by  the  miners  were  longer  than 
those  in  South  AVales,  and  the  conditions  under 
which  the  work  was  carried  ©n  were  not  equal  to 
those  which  obtain  in  the  best  Welsh  collieries.  In 
some  of  the  collieries  the  conditions  astonished  the 
visitors,  as  in  many  cases  a  Saxon  miner  would  be 
found  discharging  his  duties  in  an  absolutely  nude 
condition,  clad,  as  Mr.  Davies  put  in,  in  nothing 
beyond  a  smile.  In  one  colliery  at  least  one  hundred 
men  were  thus  found,  the  cause  being  of  course  the 
high  temperature  prevailing  in  the  working  places." 
Srieuce  and  Art  of  Mininrj,  Sept.  13,  1913,  p.  51. 
(A.  R.)  

How  Detonators  Should  Point. — "It  is  com- 
monly asserted  that  the  maximum  effect  of  a  deto- 
nator is  e.xerted  at  its  business  end,  and  therefore 
that  this  should  point  towards  the  bottom  of  the  hole 
where  it  is  desirable  to  produce  the  heaviest  blasting 
efl'ect.  This  point  has  been  proved  on  a  large  scale 
in  practical  quarry  work,  says  Coal  Ai/c,  Mar^-h  22, 
1913,  by  ]iriming  half  the  holes  in  a  uniform  leilge  of 
•28  holes  witli  the  detonator  pointing  towards  the 
mouth  of  tlie  hole.  The  other  holes  were  loaded 
with  the  <let.onator  ]iointing  towards  the  bulk  of  the 
cliarge.  The  ledge  in  wdiich  the  detonator  pointed 
outward  was  thrown  ofl'  to  within  2  ft.  of  the  bottom 
ijf  the  hole.  There  the  rock  was  broken  in  places 
but  was  not  thrown  out.  In  the  other  half  of  the 
ledge,  where  the  detonator  pointed  toward  the  bulk 
of  the  charge,  the  rock  was  thrown  off  clear  and 
clean  and  nearly  2  ft.  below  the  bottom  line  of  the 
hole,  taking  ofl'  about  30%  more  material  than  the 
same  cliarge  did  with  the  detonator  jiointed  the 
wrong  way."  —  Eiifi'meerinq  and  Mining  Journal, 
May  3,  1913,  p.  9u0'.     (T.  D.) 


MISCELLANEOUS. 

WATERPROOrrNG  OF  CONCRETE  STRUCTURES. — 
"While  the  committee  has  not  arrived  at  sutticient 
conclusions  to  formulate  deflnite  specifications  for 
making  concrete  structures  waterproof,  certain 
results  have  been  reached  which  may  be  of  assistance 
in  securing  impermeable  concrete. 

The  work  of  the  committee  was  found  to  be 
divided  naturally  into  three  branches  : — 

(1)  Causes  of  permeability,  and  methods  of  avoid- 
ing them. 

(2)  Waterproofing  by  the  addition  of  other  sub- 
stances. 

(3)  Subsequent  treatment  of  exposed  surfaces. 

In  the  laljoratory  and  under  test  conditions  using 
properly  graded  and  sized  coarse  and  fine  aggregates, 
in  mixtures  ranging  from  1  cement,  2  sand  and  4 
stone  to  1  cement,  3  sand  and  G  stone,  impermeable 
concrete  can  invariably  be  produced.  But  the  fact 
remains,  nevertheless,  that  the  reverse  often  obtains 
in  actual  construction,  permeable  concretes  being 
found  even  with  1  cement,  2  .sand  and  4  stone  mix- 
tures and  are  of  frequent  occurrence  where  the 
quantity  of  the  aggregate  is  increased.  This  the 
committee  attributes  to  : 
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(a)  Defective  workmanship,  resulting  from  im- 
proper proportioning',  lack  of  thoroiigli  mixing, 
separation  of  the  coarse  aggregate  from  the  tine 
aggregate  and  cement  in  transporting  and  placing  the 
mixed  concrete,  lack  of  density  through  insufficient 
tamping  or  spading,  and  improper  bonding  of  work 
joints,  etc. 

(6)  The  use  of  imperfectly  sized  and  i)roperly 
graded  aggregates. 

((■)  The  use  of  excessive  water,  causing  shrinkage 
cracks  and  formation  of  laitance  seams. 

{</)  The  lack  of  proper  provision  to  take  care  of 
expansion  and  contraction,  causing  subsequent 
cracking. 

Properly  graded  sands  and  coarse  aggregates  are 
rarely,  if  ever,  found  in  nature  in  sufficient  quanti- 
ties to  be  available  for  large  construction,  and  the 
efl'eet  of  poorly  graded  aggregates  in  producing  per- 
meable concrete  is  aggravated  by  poor  and  inefficient 
Held  work.  Even  if  the  added  expense  could  be 
afforded  of  screetiing  and  remixing  the  aggregates 
so  as  to  .secure  proper  granulometric  composition  to 
give  the  density  required  to  make  untreated  con- 
cretes impermeable,  it  is  seemingly  a  commercial 
impossibility  on  large  construction  to  obtain  work- 
manship even  approximating  that  found  in  laljoratory 
work. 

The  committee  finds  that  in  cmsequence  of  these 
conditions  substances  calculated  to  make  the  concrete 
more  impermeable — either  incorporated  in  the  cement 
or  added  to  tlie  concrete  during  mixing— are  often 
used. 

While  it  has  been  impossil)le  for  the  committee  to 
test  all  of  the  special  waterproofing  compounds  on 
the  market,  it  has  investigated  a  sufficient  number 
of  these,  as  well  as  the  use  of  certain  very  finely 
divided  nuneral  products,  to  form  a  general  idea  of 
the  value  of  the  different  types.  The  committee 
finds  : 

(n)  That  the  majority  of  patented  and  proprietary 
integral  compounds  tested  have  little  or  no  imme- 
diate or  permanent  effect  on  the  permeability  of 
concrete  and  that  .some  of  tlie.se  even  have  an  injur- 
ious effect  on  the  strength  of  mortar  and  concrete  in 
which  they  are  incorporated. 

{b)  That  the  permanent  effect  of  snch  integral 
waterproofing  additions,  if  dependent  on  the  action 
of  organic  compounds,  is  very  doubtfnl. 

(c)  That  in  view  of  their  possible  effect,  not  only 
upon  the  early  strength,  but  also  upon  the  durability 
of  concrete  after  consideral)le  periods,  no  integral 
waterproohng  material  should  be  used  unless  it  has 
been  subjected  to  long-time  practical  tests  under 
proper  observation  to  demonstrate  its  value,  and 
unless  its  ingredients  and  the  proportion  in  which 
they  are  present  are  known. 

id)  That  in  general  more  desirable  results  are 
obtainable  from  inert  compounds  acting  mechani- 
cally than  from  active  chemical  compounds  wdiose 
ettic'iency  depends  on  change  of  form  through  chendcal 
action  after  addition  to  the  concrete. 

(e)  That,  assuming  average  quality  as  to  size  of 
aggregates  and  reasonably  good  workmanship  in  the 
mixing  and  placing  of  the  concretes,  the  adilition  of 
from  10%  to  20%  of  very  finely  divided  void-filling 
mineral  substances  may  be  expected  to  result  in  the 
production  of  concrete  which  under  ordinary  condi- 
tions of  exposure  will  be  found  impermeable,  provided 
the  work  joints  are  properly  bonded  and  cracks  do 
not  develop  on  drying,  or  tlirough  change  in  volume 
due  to  atmospheric  changes,  or  by  settlement. 

While  external  treatment  of  concrete  would  not  be 
iiecessary  if  the  concrete  itself,  either  naturally  or 


by  the  addition  of  waterproofing  material,  was  im- 
permeable, it  has  been  found  in  practice  that  in  large 
construction,  no  matter  how  carefully  the  concrete 
itself  has  been  made,  cracks  are  apt  to  develop,  due 
to  shrinkage  in  drying  out,  expansion  and  contrac- 
tion under  change  of  temperature  and  moistuie 
content  and  through  settlement. 

It  is,  therefore,  often  advisable  on  important  con- 
structu)!!  to  anticipate  and  provide  for  the  possible 
occunenceof  such  cracks  by  external  treatment  with 
protective  coatings.  Such  coating  must  be  suHiciently 
elastic  and  cohesive  to  prevent  the  cracks  extending 
through  the  coating  itself.  The  application  of 
merely  penetrative  void-lilling  liquid  .vashes  will  not 
prevent  the  passage  of  water  due  to  cracking  of  the 
concrete.  Tlie  committee  has,  therefore, "ilivided 
surface  treatment  into  two  heads  ; 

(a)   Penetrative  void-filling  liquid  washes. 

(6)  Protective  coatings,  incluclingall  surface  ap|)li- 
cations  intended  to  prevent  water  coming  in  contact 
with  the  concrete. 

While  some  penetrative  washes  may  be  efficient  in 
rendering  concrete  waterproof  for  limited  periods, 
their  efficiency  may  decrease  with  time  ami  it  may 
be  necessary  to  repeat  such  treatment.  The  coni- 
mittee,  therefore,  believes  that  the  first  effort  should 
be  made  to  secure  a  concrete  that  is  impermeable  in 
itself  and  that  penetrative,  void-filling  washes  should 
only  be  resorted  to  as  a  corrective  measure. 

While  protective  extraneous  bituminous  or 
asphaltic  coatings  are  unnecessary,  so  far  as  the 
major  portion  of  the  concrete  surface  is  concerned, 
provided  the  concrete  is  impermeable,  they  are  valu- 
able as  a  protection  where  cracks  develop  in  a  struc- 
ture. It  is  therefore  recommended  that  combination 
of  inert  void-tilling  substances  and  extraneous  water- 
proofing be  adopted  in  especially  difficult  or  important 
work  of  any  nature. 

Considering  the  use  of  bituminous  or  asphaltic 
coatings,  the  committee  finds  : 

(a)  That  snch  protective  coatings  are  often  subject 
to  more  or  le.ss  deterioration  with  time,  and  may  be 
attacked  by  injurious  vapors  or  deleterious  sub- 
stances in  solution  in  the  water  coming  in  contact 
Avith  them. 

(6)  That  the  most  effective  method  for  applying 
such  protection  is  eitlier  the  setting  of  a  course  of 
impervious  brick  dipped  in  bituminous  material 
into  a  solid  Ijed  of  bituminous  material  or 
the  application  of  a  suHicient  number  of  layers  of 
satisfactory  membranous  material  cemented  together 
with  hot  bitumen. 

(c)  Tliat  their  durability  and  efficiency  are  very 
largely  dependent  on  the  care  with  which  they  are 
applied. 

Snch  care  refers  particularly  to  proper  cleaning 
and  preparation  of  the  concrete  to  insure  as  dry  a 
surface  as  possible  liefore  application  of  the  protec- 
tive covering,  the  lapping  of  all  joints  of  the 
membranous  layers,  and  their  thorough  coating  with 
the  protective  material.  The  use  of  this  method  of 
]note(-tion  is  further  desirable  because  proper  bitu- 
minous coverings  offer  resistance  to  stray  electrical 
currents. 

In  conclusion,  the  committee  points  out  that  no 
addition  of  waterproofing  compounds  or  substances 
can  be  relied  upon  to  counteract  completely  theett'ect 
of  bad  workmanship,  and  that  the  production  of 
impermeable  concrete  can  only  be  hoped  for  where 
there  is  determined  insistence  at  all  times  on  good 
workmanship  on  all  structures."  —  A.MERICAN 
SociKTY  OF  Te.sting  MATERIALS,  Eiigineerim/ 
Magazine,  Sept.  1913,  p.  899.     (J.  A.  W.) 
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Liquid  Fukt-.— "  This  deals  with  the  origin,  eoiii- 
positioii,  prodiu-tioii,  uses,  and  future  supply  of 
petroleuui.  The  author  considers  that  the  greater 
(|uantity  ot  petroleum  has  been  formed  by  the  slow 
decomposition  of  marine  vegetation  (seaweeds,  etc.). 
A  table  from  A.  Ueeby  Thompson's  'Petroleum 
Mining'  is  given,  showing  the  specilic  gravity  and 
ultimate  composition  of  the  various  kinds  of  petro- 
leum, whilst  ill  another  table  the  specilic  gravity, 
flash  point,  calorilic  value,  and  actual  evaporative 
power  of  various  kinds  of  lii|ui(l  fuel  are  given  ; 
heavy  tar  oil  is  shown  to  be  consi<lerably  inferior  to 
a  good  petroleum  fuel  oil  as  a  fuel.  It  is  stated  that 
air  carburetted  with  petrol  vapour  gives  good  results 
in  the  Bnne  and  MeCourt  system  of  Hameless  sur- 
face combustion,  and  experimerits  have  also  indicated 
that  fuel  oil,  finely  atomized  with  air  in  the  correct 
proportion,  and  then  blown  into  the  tubes  containing 
the  granular  materials  will  also  prove  efficient  if  the 
gritnular  material  be  previously  heated." — V.  H. 
Lewes,  Jl.  Roy.  Soc.  Arts,  Ixi.,  pp.  606,  690  and  702  ; 
JoifiuU  FraiMiii  Institute,  Sejit.  1012,  p.  344-5. 
(J.  W.) 

EXTINOUISHINO  FlRE.S  WITH  SAWDUST.—^' The 
article  describes  tests  made  on  the  e.xtinguisliing  of 
lires  with  sawdust.  Fires  in  volatile  laci[ners,  var- 
nishes, gasoline  and  similar  substances  were  extin- 
guished. The  tests  were  made  in  tanks  containing 
the  inflammable  material  and  were  conducted  out  of 
doors  while  a  wind  was  blowing  at  the  rate  of  19 
miles  an  hour.  The  tanks  were  three  in  number  and 
of  different  sizes. 

IJoth  softwood  (pine)  and  hardwood  (oak)  sawdust 
were  used,  dry  and  moist.  A  pcu'tion  was  also  mixed 
with  sodium  bicarbonate.  The  extinguisher  was 
applied  by  means  of  a  snow  shovel  after  the  inflam- 
mable material  had  been  thoroughly  ignited.  The 
fires  were  all  extinguished  in  S  to 25  sec.  using  the 
sawdust.  The  sawdust  containing  bicarbonate  (1  to  3) 
extinguished  the  fires  in  8  to  9  sec.  Sand  and 
ordinary  Hre  extinguisher.s  operated  much  more 
slowly. 

The  conclusions  are  that  s.awdnst  spread  on  the 
.surface  will  readily  extinguish  lires  in  inflammable 
liquids  contained  in  moderate  sized  tanks  or  small 
fires  in  these  lic|uiils  on  the  floor.  Gasoline  lires  in 
tanks  were  extiuLiuished  without  ditficulty,  but 
there  may  have  been  some  (|uestion  as  to  whether 
sawdust  would  have  worked  equally  well  on  very 
large  tanks.  The  efficiency  of  the  sawdust  is  un- 
doubtedly due  to  its  blanketing  action  in  floating  for 
a  time  upon  the  surface  of  the  lii|uid  and  excluding 
the  oxygen  of  the  air.  Its  efficiency  woubl  be  greater 
on  viscous  liquids  than  on  others  The  sawdust 
itself  is  not  very  easily  ignited,  and  when  it  does 
become  so,  burns  without  flame.  The  character 
of  the  sawilust  appears  to  be  of  little  or  no  im- 
portance, nor  is  the  amount  of  moisture  contained 
in  it.  The  ell'ect  of  the  carbon  dioxide  from  the 
bicarbonate  mixture  was  noticeal)le  in  that  the 
flames  occasionally  made  an  efl'ort  to  shoot  sidewise 
and  up  from  under  the  blanket  of  gas.  It  is  probaljle 
that  the  bicarbonate  mixture  would  have  shown  up 
to  still  greater  advantage  had  it  not  been  for  the 
wind  which  must  have  blown  the  gas  away." — Knrji- 
nr.erinq  rinil  Mininrt  Journal  (from  Metal  Industry, 
March  1913),  June  7,  1913,  p.  1149.     (T.   D.) 


heavy,  being  composed  of  tine  clay  and  silt;  such 
soils  are  easily  puddled  and  compacted,  thus  becomings 
relatively  impervious  to  air  and  water.  Some  soils 
that  are  of  good  tilth  on  the  surface  have  a  layer  of 
hard  compact  soil  below,  which  is  impervious  to 
water.  No  matter  how  deep  the  soil  may  be 
ploughed  or  trenched,  or  how  thoroughly  it  may 
be  pulverised,  a  layer  forms  just  below  the  depth 
the  cultivator  may  reach  when  ploughing,  which 
is  lirmly  packed  into  an  impervious  mass.  This 
condition  of  compactness  becomes  more  pro- 
nounced as  time  goes  on,  until  the  lower  layers- 
are  too  firm  for  the  best  root  growth,  or  for  the 
penetration  of  air  and  water,  long  Ijefore  the  plant 
reaches  maturity.  Frequently  when  heavy  rains 
occur  shortly  after  ploughing,  the  lower  soil  assumes 
a  pu<ldleil  compact  condition  within  a  very  short 
time  ;  under  such  conditions  neither  air  nor  water 
can  penetrate  deeply  enough  for  purposes  of  successful 
growth  and  the  plants  are  injured  by  exclusion  of  air 
through  over  saturation  with  water.  One  of  the 
consequences  of  the  above  unfavourable  physical 
condition  is  that  the  nitrogen  in  the  soil  is  not 
available  and  this  can  only  be  reniedieil  by  improved 
conditions  for  aeration.  In  some  instances  certain 
good  results  have  followed  the  use  of  surface  drainage 
to  carry  oft'  the  surplus  water  from  excessive  rain, 
thus  ])reventing  the  soil  from  packing  together  more 
Krmly  than  would  otherwise  be  the  case,  but  the 
lower  layers  still  remain  compacted.  On  account  of 
the  foregoing  difficulties  explosis'es  of  the  nitro- 
compound class  (such  as  dynamite  and  gelignite) 
have  been  used  at  varying  depths  from  the  surface  to 
break  up  the  sub-soil,  the  resulting  cracks  and 
fissures  being  beneticial  in  improving  the  drainage  of 
the  land.  More  water  can  thus  be  held  in  the  soil  by 
reason  of  the  adilitional  depth  of  soil  spaces  and  the 
movement  of  water  becomes  moie  rapid,  both  down- 
ward during  the  rainy  season  and  upward  during  the 
dry  season.  The  ini|Mirtance  of  the  use  of  explosives 
for  the  above  |inrposes  cannot  therefore  be  over- 
estimated. It  is  of  considerable  economic  value, 
when  we  consider  the  vast  amount  of  labour  and  time 
required  for  deeper  ploughing  or  trenching  to  break 
up  the  lower  compact  layers,  which,  as  above  shown, 
are  so  detrimental  to  plant  growth.  Experience  has 
shown  that  the  immediate  ett'ect  of  the  explosion  is 
that  a  pocket  of  pulverised  earth  is  formeii  with 
numerous  cracks  and  Assures  radiating  fnun  it  in  all 
directions.  The  soil  is  aff'ected  at  an  equal  radial 
distance  all  roiinil,  and  the  hard  compact  layei  of 
earth  is  eU'ectually  destroyed.  We  have  no  evidence 
as  to  what  length  of  time  these  improved  conditions 
last,  but  it  is  estimateil  the  effects  should  be  bene- 
ficial for  several  years." — Anon,  Indian  and  Eastern 
Engineer,  July,  1913,  p.  9.     (H.  A.  W.) 


The  Use  of  Explo.sives  in  Agriculture. — 
"  One  of  the  chief  problems  in  successful  agriculture 
in  India  is  the  maintenance  of  a  proper  physical 
condition  of  the  soil.    Many  of  the  soils  are  extremely 


F.xiT.osioNS  IN  Air  Compressors. —"  The  in- 
creased use  of  air  compressors,  liquefying  plant,  and, 
to  a  certain  extent,  large  gas  engine  units,  has 
brought  up  the  question  of  a  danger  which  may  be 
present  where  such  machinery  is  employed.  A  recent 
article  in  The  Times  Engineering  Supplement,  which 
deals  with  this  risk  with  air  compressors,  is  of 
interest.  The  cause  of  such  explosions  as  have  taken 
place  is  probably  connected  with  the  presence  of  aTi 
inflammable  gas  in  the  cylinder  of  the  compressor  or 
in  some  of  its  accessory  portions.  Where  this  is 
present  in  quantity  sufficient  to  form  an  explosive 
mixture,  and  when  in  some  way  or  other  this  is  raised 
to  a  sufficient  temperature  to  cause  ignition,  certain 
unpleasant  results  may  follow.  So  far  as  it  is  known 
at  present,  these  inllammable  gases  may  have  their 


Nov.  1913 


Notices  and  Abstracts:   Miscellaneous. 


•285 


origin,  either  in  the  oil  used  to  lubricate  tlie  cylinder 
or  else  carbon  monoxide  may  be  formed  in  situ  by  the 
oxidation  of  a  deposit  of  carbon.  It  is  tliought  that 
the  latter  gas  is  responsilile  for  a  Uirge  proportion  of 
the  explosions  which  have  taken  place.  Deposits  of 
carbon  mav  form  from  the  hibrieating  oil,  or  from 
dust  M'hich  enters  from  tlie  inlet  port,  or  even  from 
both.  In  tlie  case  where  it  is  due  to  tlie  lubricating 
oil,  a  suitable  variety  has  not  been  chosen,  and  by 
careful  attention  to  this  point,  the  risk  may  be 
undoubtedly  reduced.  In  the  case  where  it  has  its 
origin  in  <lust,  the  compressor  has  generally  been 
working  in  the  neighbourhood  of  a  colliery.  It  is 
known  that  such  deposits  of  carlion,  however  they 
may  be  formed,  will  absorb  oxygen  when  a  quantity 
of  air  is  passed  over  them,  and  that  the  rate  of 
absorption  increases  with  temperature,  so  that  the 
temperature  of  the  deposit  of  carbon,  once  it  reaches 
a  certain  quantity,  or  thickness  may  increase  until 
the  ignition  point  is  reached.  The  ignition  tempera 
ture  of  carbon  monoxide  is  about  1,'2UU"  F. ,  and  this 
temperature  may  easily  be  produced,  locally,  by  the 
heating  etlect  caused  by  the  sticking  of  the  outlet 
valve.  Explosions  of  this  nature,  in  addition  to 
those  which  have  occurred  under  certain  conditions 
from  the  pre.sence  of  lubricating  oil  in  excess  in  large 
unit  gas  engines,  which,  in  one  case  at  least  entailed 
disastrous  consequences  and  loss  of  life,  are  dis- 
concerting phenomena.  They  are  .specially  inter- 
esting to  the  chemist,  as  he  alone  will  probably  have 
the  necessary  data  to  trace  their  origin,  and  also 
from  the  fact  that  such  machinery  is  entering  largely 
into  operations  of  an  electro-chemical  or  kindred 
nature.  It  is  also  evident  that  the  use  of  such 
machinery  will  tend  to  increase  in  the  future,  and  it 
is,  therefore,  necessary  wherever  the  chemist  meets 
with  the  same  (especially  in  large  units)  that  the 
possibility  of  such  phenomena  occurring  must  receive 
serious  attention,  and  every  means  taken  to  reduce 
the  chance  of  their  occurrence  to  a  minimum  " — 
Ckemirid  World,  (from  'Times  Enginccrinr/  Su2>ple- 
jncKO,  Aug.,  1913,  p.  24-2.     (T.   D.) 


D.\NGER.s  OF  Co.\L. — "  The  authors  commence  by 
describing  an  apparatus  and  a  method  by  which 
coals  may  be  tested  and  elassilied  as  regards  their 
liability  to  self-ignition.  Such  tests  would  furnish 
delinite  data  as  to  the  safety  or  danger  of  storing 
and  transporting  any  particular  type  of  coals.  Coals 
which  when  heated  to  l.'iO'  C.  in  a  stream  of  oxygen 
show  no  tendency  to  increase  of  temperature  are 
absolutely  safe  ;  those  which  show  a  slight  tendencj' 
to  heat  up  locally  but  fail  to  ignite  within  an  hour 
are  safe  enough  for  storing  and  transporting  on 
board  ship.  Those  which  ignite  within  an  hour  and 
below  150'  C.  are  relatively  dangerous  coals.  The 
temperature  of  self-ignition,  and  the  time  of  heating 
necessary,  determine  relatively  the  degree  of  danger. 
In  general  the  heat  value  of  tlie  coal  is  not  an  inde.x 
as  to  its  tendency  to  self-ignition  ;  brown  coals  are 
much  more  dangerous  in  this  lespect  than  soft  coals. 
The  presence  of  linely-divided  particles  in  a  coal 
pile  increase  this  danger  greatly.  The  coals  tested 
show  that  the  greater  the  percentage  of  oxj^gen  in 
the  coal  the  greater  the  liability  to  self-ignition.'' — 
Dknnstedt  and  Sch.vfkr,  Zeit.  Angew.  Cheni., 
XXV.,  iljlo  ;  Journal  of  'The  Frroildin  Institute, 
Vol.  clxxvi.,  No.  1,  July,  1913,  p.  94.     (J.G.) 


Chloride  ok  Lime  in  Sanitation.— "  The  re- 
search department  of  the  Hooker  Electrochemical 
Comjiany,  on  the  advice  of  Dr.  L.  H.  Baekeland, 
President  of   the  Ameiican    Institute  of  Chemical 


Engineers,  recently  undertook  to  collect  all  available 
data  relating  to  the  n.se  of  chloride  of  lime  in  sanita- 
tion, and  the  amount  of  material  brought  together 
was  so  large  ami  appeared  of  such  great  value  that 
it  was  decided  to  puiilish  it  in  hook  form.  Sanitary 
otlicials  in  this  country  should  be  grateful  for  this 
decision,  more  particularly  as  the  book  contains 
short  abstracts  of  a  large  number  of  articles  on 
sanitation  which  have  appeared  in  various  journals 
and  whicli  are  refeired  to  in  the  text.  These 
abstracts  are  arranged  under  convenient  headings 
and  the  book  is  well  indexed.  For  its  treatment  of 
the  subject  of  the  campaiijii  against  the  house  tly 
alone  it  is  an  important  contribution  to  the  litera- 
ture of  sanitation,  which  should  be  in  the  hands  of 
all  who  are  in  charge  of  work  connected  with  the 
public  health." — Albert  H.  Hooker,  Chemical 
News,  July  18,  1913,  p.  34.     (F.  W.  W.) 


The  "  Pvro  "  Boiler-cleaning  System.—"  The 
diHiculty  of  satisfactorily  removing  hard  scale  from 
the  interior  of  steam  boilers  has  induced  the  ex- 
penditure of  much  ingenuity  and  frmi  time  to  time 
of  large  sums  of  iiioney  on  the  part  of  investors. 
These  attempts  met  witii  more  or  less  success,  but 
notwithstanding  that,  the  old  practice  of  band- 
chipping  with  hammers  is  still  usually  alopted. 
The  latest  scientihc  method  of  removing  scale  has 
left  the  beaten  track,  and  instead  of  applying 
scraping  and  percussion,  as  is  usual,  heat  in  a  very 
intense  lorin  is  utilised.  The  apparatus  was  brought 
out  by  Mr.  Adolph  Schror,  and  the  jjiocess  has  been 
termed  the  '  pyro '  boiler-cleaning  system.  The 
plant  required  is  extremely  simple,  consisting  if  an 
oxyacetj'lene  blow-pipe  with  two  or  three  jets,  a 
portable  acetylene  generator,  and  a  steel  cylinder  of 
compressed  oxygen,  together  with  the  necessary 
length  of  tiexible  tubing.  When  any  scale  is  to  be 
removed,  all  that  is  necessary  is  to  play  upon  it 
with  the  blow-pipe  llame  for  a  few  minutes  (time 
depends  on  the  thickness  of  scale)  until  the  scale 
cracks  and  falls  oil',  due  to  the  rapiil  expansion 
under  the  intense  heat.  The  operation  is  easier  if 
the  scale  is  slightly  damp.  In  an  actual  operation 
it  has  been  found  satisfactory.  Care  has  to  be 
taken  to  prevent  the  llame  from  playing  on  the  bare 
plate  for  any  length  of  time.  When  Hat  pieces  of 
haril  scale,  some  of  them  g  in.  thicli,  were  held  on 
the  bare  hand,  with  a  piece  of  white  paper  between, 
and  the  Hame  was  directed  on  the  scale,  this  fell  to 
pieces,  while  the  paper  was  not  scorched  nor  the 
hand  burned.  A  distinct  feature  of  the  system  is 
that  it  can  be  easily  applied  to  almost  inaccessible 
parts  of  a  boiler,  where  hand-chipping  is  quite 
impossible.  After  cleaning  ofi'  the  scale  the  inside 
of  the  boilers  is  painted  with  '  corrosanti '  paint, 
which  it  is  claimed  preserves  the  plates." — Anon, 
Eiifj.,  ,\cv..  No.  2,463,  p.  377;  Joiirnal  of  'Ihe 
Franklin  Institute,  Vol.  cl.xxvi.,  No.  2,  August, 
1913,  p.  235.     (J.C.) 

The  Natal  W.utle  Hark  Indu.stry.— "  The 
amount  of  Natal  wattle  bark  exported  in  1912  was 
52,700  tons  (of  2,240  lb.)  valued  at  i;2S3,000,  as  com- 
pared with  49,400  tons  valued  at  £288,400  in  1911, 
an  increase  of  7%  in  tonnage,  and  a  decrease  of  2% 
in  value.  At  the  beginning  of  the  year  the  price 
in  Durban  was  about  £6  5s.  per  ton.  The  price  fell 
as  low  as  £5  5s.  about  the  middle  of  the  year,  but 
aftersvards  advanced  again.  It  is  said  by  'Tlie  Board 
of  'Trade  Journal  that  the  prices  realised  last  year 
do  not  adequately  remunerate  the  growers,  and 
there   has  been   some   movement  towards   reducing 


•286 


fhe  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       Nov.  1913 


the  acreage  under  wattles.  In  some  cases,  year- 
old  trees  have  heen  plouglied  in,  and  maize  has  heen 
sown  in  their  place.  In  other  eases,  when  planta- 
tions liave  been  ent  down  for  stripping,  the  next  crop 
of  young  trees  has  been  destroyed.  Now  that  tick 
fever  has  been  conquered,  the  tendency  is  for 
agriculturists  to  turn  tlieir  attention  to  cattle 
rearing  and  dairying.  Changes  of  this  description, 
however,  will  not  reihice  the  export  of  bark  during 
the  next  few  years,  for  existing  plantations  are  not 
likely  to  be  generally  disturbed  until  their  growing 
crop  has  matured  and  been  harvested,  and  by  that 
time  conditions  may  have  changed  again  in  favour 
of  the  grower." — Tlie  Oil  and  Colour  Trades  Journal, 
Augu.st  16,  1913,  p.  576.     (J.W.) 


Graphite  in  Madaga.scar. — "A  report  by  the 
Governor-General  of  Madagascar  states  that 
numerous  deposits  of  grapliite  have  been  discovered 
on  the  island  during  the  past  three  years,  namely, 
in  the  districts  of  Tananarivo,  Manjakandriana, 
Vatomandiy,  Andovoranto,  Maevatanana,  Betafa, 
Antsirabo,  Amljositra,  Fianarantsoa,  Fort  Carnot, 
and  Ambalavao.  The  line  of  outcrop  extends  along 
nearly  the  whole  island  from  Ambre  to  Fort 
Dauphin,  and  nearl.y  400  claims  have  been  located. 
The  graphite  is  disseminated  in  the  form  of  scales 
interstratiKed  in  gneiss,  and  seems  to  replace  mica. 
Close  to  the  grapliite  outcrops  and  parallel  thereto 
is  an  extensive  intrusion  of  white  ijuartz,  traversing 
the  beds  of  gneiss,  and  apparently  having  some 
definite  connection  with  the  graphite,  the  two  being 
associated  in  all  cases.  The  graphite  deposits  form 
masses  attaining  a  thickness  of  20-30  yd.,  the  net 
thickness  of  graphite  being  about  1-2  yd.,  and  they 
consist  of  weathered  gneiss  from  which  the  graphite 
can  be  easily  se[)arated  by  hand  washing,  by  which 
means  it  can  be  concentrated  to  80%  or  8.5%.  The 
scaly  crystals  of  graphite  have  a  greasy  feel.  The 
output  in  Madagascar  i.i  1911  amounted  to  over 
1,500  tons,  and  this  will  probably  be  doubled  in  the 
present  year.  Works  are  already  being  constructed 
to  treat  the  graphite,  some  of  them  (Ouberbie) 
employing  electric  fans  for  classifying  the  product, 
whilst  others  (Soc.  Franco-Beige,  Syndicat  Lyonnais, 
Lonys  Freres,  and  Cabrol  &  Cie)  using  water  as  the 
classifying  agent.  Railway  communication  already 
exists  between  Tananarivo  and  Brickaville,  and  an 
extension  to  Tamatave  on  the  one  side  and  Antsirabe 
on  the  other  would  ati'ord  a  powerful  stinuilus  to  the 
graphite  industry." — The  Oil  and  Colour  Trades 
Journid,  August  23,  1913,  p.  677.     (J.W.) 


The  South  African  Whaling  Industry.— 
"H.M.  Trade  Commissioner  for  South  Africa  reports 
that  the  industry  was  lirst  established  in  1908  by  a 
Durb.an  company,  and  that  the  large  profits  obtained 
attracted  others,  so  that  at  the  end  of  1912  there 
were  24  companies,  with  a  capital  of  £1,100,000, 
operating  on  the  coasts  of  South  Africa,  half  on  the 
east  coast  and  half  on  the  west.  Most  of  those 
working  on  the  west  are  Norwegian  companies  with 
floating  factories,  anil  there  are  four  floating  fac- 
tories on  the  east  coast.  The  general  opinion  in  the 
history  is  tliat  the  business  is  being  overdone,  aiul 
the  question  of  asking  for  its  regulation  by  the 
Government  has  been  rai.sed.  Few  of  the  East  Coast 
companies  made  any  profit  last  year,  and  none  paid 
more  than  10%  dividend.  Tlie  kinds  of  whale  cap- 
tured oft' the  Natal  coast  include  the  right  whale, 
the  sperm,  blue  lin,  humpback,  and  rorqual.  They 
migrate  north waids  from  May  to  July,  and  south- 
wards from  September  to  November.     From  Novem- 


ber to  May  only  tooth  whales  are  found  on  the 
south-east  coast.  The  sperm  whales  run  in  schools, 
and  generally  keep  a  hundred  ndles  oil'  the  land." — 
Thr  Oil  and  Colour  Trades  Journal,  August  16, 1913, 
p.   576.     (J.W.) 


DusTLESS  Breakers. — "  Another  step  in  the  im- 
provement of  the  physical  conditions  surrounding 
their  employes  has  been  taken  by  the  Lehigh  ^'alley 
Coal  Co  ,  Wilkes-Barre,  Pa.  Suction  fans  to  relieve 
the  air  of  coal  dust  have  been  installed  in  all  of  their 
dusty  breakers,  and  are  being  installed  in  breakers 
not  classed  as  dusty.  In  the  new  breakers,  such  as 
the  one  at  Mineral  Spring,  wdiere  dust  is  controlled 
by  dampening  the  coal,  no  suction  fans  are  nsed. 
The  suction  fans,  which  are  the  result  of  much 
exiierimenting,  are  from  5  ft.  to  14  ft.  in  diameter, 
and  a,bsorb  from  10,000  cub.  ft.  to  100,000  cub.  ft.  of 
<lust-laden  air  per  minute,  and  cause  the  fresh  air  to 
rush  in  through  the  windows.  Inmiense  galvanised 
iron  tubes  reach  all  paits  of  the  breaker  where  dust  is 
generated,  or  wheie  employes  are  gatliered.  One 
intake  is  at  the  top  of  the  breaker  where  the  coal  is 
dumped  after  coming  from  the  mine,  another  is  at  or 
near  the  rolls  where  the  coal  is  crushed,  etc.  The 
tubes  conduct  the  dust-laden  air  to  the  fan  which 
whirls  it  up  into  a  tower  where  it  is  moistened  by  a 
spray  of  water.  The  rush  of  air  causes  the  moistened 
dust  to  travel  past  wide  sloping  shelves,  down  that 
tower  and  through  another  that  is  erected  alongside 
for  the  purpose,  until  it  finally  drops  to  tlie  ground  in 
a  quiescent  condition.  With  the  14  ft.  fan  at  the 
Dorrance  colliery,  Wilkes-Bane,  the  tubes  are  from 
2  ft.  to  3  ft.  in  diameter,  and  the  big  main  tube 
reaching  directly  to  the  fan  is  at  least  7  ft.  in 
diameter.  The  fan  runs  at  an  average  rate  of  130 
revolutions  per  minute." — Colliery  Engineer,  Aug., 
1913,  p.  29.     (A.  McA.  J.) 


Timber  Vre.servation. — "The  Powellising  pro- 
cess is  a  method  of  wood  treatment  developed  in 
England  and  consists  essentially  of  impregnating  the 
wood  with  a  solution  of  saccharine.  This  is  per- 
formed by  the  usual  open-vat  treatment  method. 
The  saccharine  has  the  faculty  of  hardening  the 
wood  considerably,  rendering  it  impervious  to  attacks 
by  decay  and  by  boring  insects.  Furthermore,  it 
probably  fire-proofs  the  wood  to  a  certain  extent,  or 
at  least'does  not  render  it  more  inflammable,  as  does 
ereosoting.  This  ett'ect  of  hardening  and  fireproofing 
the  timber  treated  should  render  the  Powellising 
process  especially  available  for  shaft  guides." — 
EiK/inecriny  mid  Mininy  Journal,  Oct.  4,  1913, 
p.  042.     (A.  K.) 


Reviews  and  New  Books, 


The  Cvanide  Process  of  Gold  Extraction. 
Fifth  Edition.  By  James  Park.  Cloth,  octavo, 
350  pages,  with  many  illustrations.  London  : 
Charles  GrilHn  ^:  Co.     Price  8s.  Cd.  net. 

'•  Mr.  James  Park,  professor  of  mining  in  the  Uni- 
versity of  Otago,  New  Zealand,  is  a  most  skilful 
expositor  of  the  science  and  practice  of  mining  and 
metallurgy.  The  consequence  is  that  bis  text-books 
have  enjoyed  a  wide  popularity  throughout  the 
world.  So  small  a  book  naturally  does  not  give  the 
minuti;c  of  practice  sought  by  the  expert,  but  never- 
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tlieless  it  is  wonderful  how  much  detailed  information 
is  contained  within  its  pages.  The  new  edition  has 
350  pages  of  text,  110  more  than  the  previous  edition 
issued  in  1906,  and  the  increase  in  the  number  of 
illustrations  is  in  the  same  ratio.  The  advance  in 
slime-treatment  accounts  for  a  large  part  of  the 
additional  matter.  Tiie  autlior  has  included  descrip- 
tions of  typical  modern  installations  of  i)lant  in 
various  parts  of  the  world,  drawn  from  the  best 
sources.  The  chapter  on  analysis  of  cyanide  solu- 
tions has  been  extended.  \t  is  of  interest  to  remind 
readers  that  Mr.  Park  experimented  with  the  air- 
agitation  of  slime  years  before  F.  C  Brown  erected 
what  is  now  called  the  Pachuca  at  Ivomala  Keefs,  in 
New  Zealand,  and  with  vacuum  liltration  long 
before  the  Moore,  Butters,  and  Oliver  lilters  were 
known,  so  that  he  watches  ilie  ilevelopmeiit  of  these 
methods  and  processes  with  a  paternal  eye." — .}fi»iiig 
Magazine,  Sept.  1913  p.  ■2-27.     (-\.  R  ) 


Selected  Transvaal  Patent  Applications. 


Avery,  Alfred  H.  Electric  Lighting,  a  Practi(^al 
Guide  to  the  wiling  of  Houses  and  the  Installing  of 
Electric  Light  Plants.  Fully  illnstrated  by  Ijiuo 
Drawings.  12mo.,  pp.  viii.-loO.  Cassell.  Net 
2s. 

Bloxam,  Charles  London.  Chemistry,  Inorganic 
and  Organic  ;  with  Experiments,  10th  edition. 
Re-written  and  revised  by  A.  G.  Bloxam  and  S. 
Judd  Lewis.  Roy.  8vo.,  pp.  890.  Churchill.  Net 
•21s. 

Cochran,  J.  A  Treatise  on  the  Inspection  of  Con- 
crete Construction.     8vo.     Spon.     Net  183. 

Cordeoro,  F.  J.  B.  The  Gyroscope.  Cr.  8vo.  Spon. 
Net  6s  6d. 

Cumming,  A.  C,  and  Kay,  S.  A.  A  Text-book  of 
Quantitative  Chemical  Analysis.  Svo. ,  pp.  39-1. 
Giirney  <t-  Jackson.     Net  7s.  6d-. 

Dommett,  W.  E.  Motor  Car  Mechanism.  Illus- 
trated. Cr.  8vo.,  pp.  -208.  Scott  Greenwood.  Net 
3s.  6d. 

Earl,  T.  C.  Gold  Drelging.  Illustrated.  Svo., 
pp.  2-2-1.     Spon.     Net  -2<)i. 

Edwards,    J.     Hall.  Carbnn      Dioxide     Snow  : 

Its     Therapeutic     U.ses,  Methods     of     Collection 

and    Application.       Cr.  Svo. ,    pp.    94.       Simpkin. 
3s.  6d. 

Hall,  A.  D.,  and  Others.  The  Soil  Solution  and 
the  Mineral  Constituents  of  the  Soil.  (Roj'al 
Society).     4to.,  pp.  22,  swd.     Didau.     Is.  6d. 

Hall,  (;.  L.  Elementary  Theory  of  Alternate 
Current  Working.  Illustrated.  Svo.,  pp.  202. 
Electrician.     Net  3s.  6d. 

Hicks,  W.  M.  A  Critical  Study  of  Spectral 
Series.  Part  III.  The  Atomic  Weight  Term 
and  Its  Import  in  the  Constitution  of  Spectra. 
(Royal  Society).  4to.,  pp.  98,  swd.  Didait.  Net 
4s.  6d. 

Kershaw,  John  B.  C.  Electro-Thermal  Methods 
of  Iron  and  Steel  Production.  Svo.,  pp.  •264.  Con- 
stable.    Net  Ss.  6d. 

Price,  G.  M.  Handbook  on  Sanitation.  3rd 
sdiMon.     Cr.  Svo.     Chapman  <fc  Hcdt.     Net  6s.  6d. 

Snyder,  H.  The  Chemistry  of  Plant  and  Animal 
Life.  3rd  edition,  revised.  Cr.  Svo.  Maemillnn. 
Net  6s.  6d. 

Treiber,  E.  Foundry  Machinery.  Cr.  Svo., 
pp.  148.     Scott  Greenwood.     Net  3s.  O'd. 
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(P.)  49o/1.3.  Charles  William  Dowsett.  Im- 
proved means  foi  controlling  the  nndertlow  of 
concentrators,  classirters  and  the  like.      18.10.13. 

(P.)  496/13.  Anders  William  Lindberg.  Over- 
winding trips  for  electric  hoists.     18  10.13. 

(P.)  497/13.  Francois  Guy  de  Ferrieres  (1), 
Simon  Ludwig  Eling  (2).  Improve. nents  in  rotary 
drilling  or  boring  heads,  crowns,  bits  and  the  like. 
18.10.13. 

(C.)  498/13.  Conrad  Schlumberger.  Process  for 
ascertaining  the  nature  of  the  sub-soil  by  the  aid  of 
electricity.     •20.10.13. 

(P.)  499/13.  William  George.  Improved  shot 
liole  tamping  plugs.     •20.10.13. 

(C.)  500/13.  Wilson  Barr.  Improvements  in 
account  registers.     '20.10.13. 

(P.)  501/13.  William  Hosken  and  Emanuel 
Noway  (1),  British  South  African  Explosives  Co., 
Ltd.  (2).  Improvements  in  securing  fuse  and  de- 
tonators to  blasting  cartridges.     '20.10.13. 

(C.)  502/13.  Alfred  Davies.  Improved  means 
for  ventilating  closet  pans  and  seats.      -20.10.13. 

(P.)  50.3/13.  Jolm  Christian  Reul.  An  improve- 
ment relating  to  paraffin  lamps  and  lamp  wicks. 
21.10.13. 

(P.)  504/13.  Frederick  Thomas  Carthew.  Im- 
provements in  supplying  liquid  to  rock  drills. 
2-2.10.13. 

(P.)  505/13.  Gabriel  Jacobus  Luyt  Wannenberg. 
A  dust  preventer.     '22.10.13. 

(P.)  506/13.  William  George.  An  Improved 
hammer  for  smithing  and  like  purposes.     23.10.13. 

(C.)  507/13.  Max  LTlrich  Schoop.  Improved 
process  of  and  apparatus  for  applying  coatings  or 
deposits  to  surfaces.     23. 10. 13. 

(C.)  508/13.  Alfred  William  Bruce.  Improve- 
ments in  and  relating  to  steam  superheaters. 
•23.10.13. 

(C. )  509/13.  Carl  Hermann  Hansamann.  Process 
for  converting  unsaturated  fatty  acids  and  their 
esters  into  saturated  compounds.     23.10.13. 

(C.)  510/13.  Col.  Sir  Frederic  Lewis  Nathan  (1), 
William  Rintoul  (2),  James  Thorhurn  (3).  Improve- 
ments in  and  relating  to  explosives.     23.10.13. 

(C.)  511/13.  Henry  Ernest  Massmann  (1),  William 
Riithard  Tindall  (2)  An  improved  device  for  use  in 
connection  with  rock  drillnig  machines,  coal  cutting 
machines,  and  other  mechanical  appliances  used  for 
mining  purposes.     24.10.13. 

(P.)  513/13.  Edward  Marryatt  Grant.  Dust 
extractor.     -24.10.13. 

(P.)  514/13.  William  Holraan  James,  Electro- 
magnetically  operated  reciprocating  mechanism. 
25.10.13. 

(P.)  515/13.  Thomas  Graham  Martyn.  Improve- 
ments in  coal-fired  furnaces  for  assaying  and  the 
like.     -25.10.13. 
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(P.)  516/13.  William  Thomas  Anderson  (1), 
Edward  Henry  Jolinson  (2),  Percy  Ralph  Nethersole 
(3).  Improvements  in  treating  mine  dumps  or  other 
similar  depositing  sites  for  allaying  dust.     'io.  10. 13. 

(P.)  517/13.  Lancelot  Ussher  (1),  Armour  Hall 
(2).  Improvements  in  pipe  and  tube  fittings  and 
couplings,  and  the  like.     27.10.13. 

(P.)  518/13.  Joseph  Foulkes  Williams.  Improve- 
ments in  electrical  fuse  lighting  devices.     27.10.13. 

(C.)  510/13.  Dr.  KmilCoIlett.  Process  for  con- 
centrating dilute  nitric  acid.     27.10.13. 

(P.)  520/13,  Sidney  Thomas  Hollinghume  (1), 
Harry  Percy  Hudd  (2).  Self-coupling  builer  for  use 
on  railway  rolling  stock.     2S.10.13. 

(P.)  521/13.  Arthur  Cleveland  Walter.  Improved 
washing  machine  for  the  recovery  of  diamonds  and 
the  like.     28.10.13 

(C.)  52.3/13.  James  Dawson  iS;  Son,  Limited  (1), 
Albert  Waddington  (2).  Improvements  in  belting. 
30.10.13. 

(C.)  524/13.  Caleb  William  Roberts  (1),  David 
Walter  Cooper  (2)  Improvements  in  and  relating 
to  portable  closets  or  commodes  for  use  in  mines  and 
the  like.     30.10.13. 

(C.)  525/13.  The  Consolidated  Brake  and  En- 
gineering Co.,  Ltd.  (1),  Arthur  Grotyan  Marshall  (2). 
Improved  means  for  preventing  the  corrosion  of 
boilerplates.     30.10.13. 

(C.)  526/13.  Alfred  George  Spencer.  Improve- 
ments in  hull'er,  draw,  bearing  or  other  .springs  and 
elastic  diaphragms.     30. 10. 13. 

(C.)  527/13.  Jacob  S.  Sparkes.  Improvements 
in  connection  with  capels  or  couplings  for  cables, 
ropes  and  like  purposes.     30.10.13. 

(P.)  528/13.  Gordon  Travers  Easten.  Air  and 
water  spray  for  preventing  dust  on  rock  breakers, 
machine  drills  or  devices  causing  dust.     31.10.13. 

(C. )  529/13,  Eniile  Leperre.  Automatic  diamond 
cutting  and  polishing  machine.     31.10.13. 

(G.)  530/13.  John  Adolf  Alfred  Nystrom.  Im- 
provements in  hollow  building  blocks  and  in  walls 
made  thereof.     1.11.13. 

(P.)  531/13.  Donald  McLachlan.  Improvements 
in  detachable  bits  for  hand  and  macliine  rock  drills. 
4.11.13. 

(C.)  532/13.  Richard  Thomas  Park.  An  im- 
proved differential  or  reduction  gear.     4.11.13. 

(C.)  533/13.  William  John  Erskine  Parlett  (1), 
Charles  Henry  Jarrett  (2).  Improvements  in  con- 
nections to  the  vacuum  chamber  of  vacuum  cleaners. 
6.11.13. 

(P.)  534/13.  William  CharlesStephens.  Improve- 
ments in  rock  boring  or  drilling  machines.     6.11.13. 

(C. )  535/13.  Thomas  Kemplay  Irwin.  Improve- 
ments relating  to  the  treatment  of  sewage.     6.11.13. 

(C.)  536/13.  William  Peto  Walker.  Improve- 
ments in  liose  couplings  for  vacuum  railway  brakes. 
6.11.13. 

(P.)  .537/1.3.  Frederick  Burnette.  Means  for 
removing  debris  from  drives,  tunnels  and  the  like. 
7.11.13. 

(C.)  5.38/13.  Herman  Philippus  Haas.  Elastic 
packing  or  tyre  for  vehicle  wheels.     7.11.13. 

(P.)  539/13.  Charles  O'Connell.  Improvements  in 
apparatus  for  recovering  precious  and  other  metals 
or  precious  stones  from  alluvial  or  orher  deposits  and 
the  like.     8.11.13. 

(P.)  540/13.  Charles  Edward  Benington.  Im- 
proved ambulance  dividing  sheet,     8. 11. 1.3. 

(P.)  541/13.  James  Henry  Rutbven  Device 
accessory  to  Ruthvens  combined  brake  buffer  and 
automatic  differential  grip  for  safety  clutches. 
11.11.13, 


(P.)  542/13.  Henry  Simpson.  Waterproof  and 
fire  resisting  paint.     12.11.13. 

(P.)  543/13.  Richard  Astley  E.  de  Barry.  A 
mechanical  respirator.     12.11.13. 

(P.)  544/13.  Thomas  Mo.xhay  Hack  (1),  Edward 
George  West  (2).  Improvements  in  thrust  bearings. 
13.11.13. 

(C.)  545/13.  Josef  Henricli  Reineke.  Improve- 
ments relating  to  calling  and  contact  relays  for  weak 
undulating  currents.     13.11.13. 

(C. )  546/13.  Societa  Agganeiamento  Creseinibeni 
(1),  Ettore  Cre.scimbeni  (2).  An  automatic  coupling 
for  railway  vehiclfs  and  the  like.     13.11.13. 

(C.)  547/13.  Lamertine  Cavaignac  Trent.  Appa- 
ratus for  treating  solid  bearing  solutions.      13.11.13. 

(C. )  548/13.  Alfred  Argles.  Improvements  in 
apparatus  for  the  treatment  of  ores  or  other  materials 
for  recovery  of  the  metals  therein.     17.11.13. 

(P.)  549/13.  Alexander  Eraser.  Improvements 
in  the  extraction  of  precious  metals  from  ores. 
17.11.13. 

(C.)  550/13.  .Julius  Nelson  Ellis.  Positive  auto- 
matic steam  regulator  for  boiler  feed.     17.11.13. 

(P.)  551/13.  William  George.  Improved  rolling 
digger.     17.11.13. 

(P.)  5.52/13.  William  George.  An  improved 
pump.     17.11.13. 

(P.)  554/13.  George  Anderson  Robertson  (1), 
Douglas  Robertson  (2).  Improvements  in  mills  or 
apparatus  for  crushing  ore  and  other  materials. 
19.11.13. 


Chang-es  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  o) 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
December  13th,  1913. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  South  African  School  of  Mines 
Building,  Johannesburg,  on  Saturday,  December 
13th,  1913,  Mr.  Alex.  Richardson  (President)  in 
the  chair.     There  were  also  present: 

2 1  Members :  Prof.  G.  H.  Stanley,  Messrs. 
H.  A.  White,  T.  Donaldson,  H.  Me3-er,  C,  Toombs, 
F.  W.  Watson,  .John  Watson,  Prof.  J.  A. 
Wilkinson,  A.  F.  Crosse,  W.  R.  Dowling,  A.  McA. 
Johnston,  Dr.  J.  Moir,  (Members  of  Council), 
A.  S.  Allara,  W.  Beaver,  H.  C.  Boydeli,  F.  D. 
Phillips,  W.  S.  V.  Price,  D.  F.  Scott,  G.  Hildick 
Smith,  and  A.  L.  Spoor. 

12  Associates  and  Students  :  Me.ssrs.  E.  G. 
Baskett,  W.  Human,  R.  W.  Irwin,  L.  T.  Leyson, 
E.  J.  Moynihan,  S.  E.  Willows-Munro,  D. 
Ordman,  H.  Rusden,  P.  Scatterty,  B.  C.  Smith, 
W.  J.  Sutherland,  and  W.  Waters. 

10  Visitors,  and  Fred.  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
meeting  were  confirmed. 

NEW    MEMBERS. 

Mr.  F.  D.  Phillips  and  Mr.  A.  L.  Spoor  were 
elected    scrutineers,     and    after    their    .scrutiny 
of  the   ballot   papers,     the     President     declared 
that    the  candidates  for    member.ship 
elected,  as  follows  : — 
Gill,    Harold   Warren,  B.Sc.    (Loml. 
S.  A.  School  of  Mines  &  Technology, 
1176,  .JohanDesbiirg.     Lecturer  on  Chemistry. 
Lee,   William,    Klipval-Pongola   G.M.   Co.,   Ltd. 
Sulphur  Springs,  Piet  Retief.     Mine  Manager. 

The  Secretary  announced  that  since  the  last 
meeting  of  the  Societj-  the  following  Associate 
had  been  admitted  by  the  Council : 
Lass,  W.   P.,  Alaska  Treadwell  G.  M.  Co.,  Ltd., 
Treadwell,  Alaska,  U.S.A.     Cyanide   Superin- 
tendent. 


had  been 

A.LC, 
O.  Box 


Gexeral  BirsiNE.ss. 

The  Secretary  announced  that  the  second 
competition  for  the  shield  presented  by  thi.s 
Societj'  for  mine  surface  workers  would  be  held 
on  the  following  morning  at  the  Crown  Mines. 
The  Red  Cross  Society,  and  members  of  the 
Society  would  regret  that  for  that  shield  only  six 
teams  had  entered,  and  of  those  two  had  scratched, 
leaving  the  following  four  to  compete  for  the 
shield  :  the  Crown  Mines,  Knight  Central,  Lui- 
paardsvlei  Estate,  and  De  Beers. 

For  the  Underground  Workers'  Shield,  pre- 
sented by  the  Societj',  ten  teams  had  entered,  and 
the  competitions  would  be  held  at  the  Meyer  and 
Charlton  Mine  to-morrow  week.  It  would  be  a 
good  way  underground,  and  he  doubted  whether 
there  would  be  very  much  room  for  sightseers, 
but  to-morrow  the  Red  Cross  Society  would 
welcome  all  members  of  this  Society  who  cared 
to  be  present. 

EVENING   CLASS    EXAMINATION    RESULTS. 

The  Secretary  :  I  have  plea.sure  in  notifying 
that,  as  a  result  of  the  Evening  Class  Examina- 
tions just  concluded  at  the  S.A.  School  of  Mines 
and  Technologj',  the  following  students  have  won 
the  prizes  oflered  for  competition  by  the  Society  : 

Inorganic  Chemistry — 

Stage  I. 
Inorganic  Chemistry — 

Stage  II. 
Practical  Inorganic  Chemistry 

Stage  I. 
Practical  Inorganic  Chemistry 
Stage  II.  ... 
For  the  prize  of  £5  and 
the  Society's  bronze  medal — 
Stage  III. 

(who  has  obtained  a  1st  class 
in  both  the    theoretical    and 
practical  examinations,  gain- 
ing over  75%  in  each) 
Jletallurgy — Stage  I. 
Metallurgy — Stage  II. 


No  award 


T.  L.  Thome 


E.  G.  N.  Bradley 
B.  C.  Smith 


E.  Rosenberg 


T.  L.  Thorne 
L.  H.  G.  William 
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Metallurgy  of  Gold 
Assaying  I. 
Assaying  II. 


B.  C.  Smith 
fA.  S.  Allam 
\T.  K.  Prentice 

E.  Kosenberg 


ATrKMPTED    A.SSASSINATION   OF    SIR    LIONEL 
PHILLIPS. 

The  President :  I  am  sure  you  will  all 
heartily  join  with  me  in  expressing  the  greatest 
abhorrence  at  the  dastardly  outrage  of  which  Sir 
Lionel  Phillips,  one  of  our  Honorary  Vice- 
Presidents,  has  been  tlie  victim.  On  behalf  of 
the  Society  I  should  like  to  convey  our  deepest 
sympathy  to  Sir  Lionel  and  Lady  Phillip.s,  and 
to  wish  him  a  speedy  and  complete  recovery. 

The  proposal  was  agreed  to  by  acclamation. 

SEYMOUR   MEMORIAL   LIBEAKY. 

Mr.  Andrew  F.  Crosse  (Past-President):  I 
am  not  satisfied  with  the  way  in  which  the 
Seymour  Library  is  going.  It  is  not  run  as  one 
■would  wish.  We  want  to  refer  to  the  newest 
books  on  technical  subjects.  During  the  last 
two  months  I  had  occasion  two  or  three  times  to 
go  to  the  library  and  found  that  the  editions 
available  were  ten  or  twelve  years  old.  Yesterday 
I  Avanted  a  book  on  acetylene,  and  the  newest 
book  they  had  was  puljlished  fourteen  years  ago. 

This  Society  is  a  subscriber.  I  do  not  know 
■what  is  being  done,  and  I  wish  the  members  who 
are  on  the  Committee  would  give  a  statement 
about  the  library,  so  that  we  may  know  its 
position.  A  technical  library  is  of  no  earthly  use 
unless  we  have  the  newest  books.  I  want 
seriously  to  bring  this  matter  before  you.  Some- 
thing should  be  done  to  support  the  industries  of 
the  country;  and  in  one  of  the  biggest  mining 
•centres  of  the  whole  world,  we  ought  to  have  a 
library  where  we  can  obtain  books  containing  the 
information  we  require. 

I  am  sure  you  will  all  agree  we  do  not  want 
student's  books  ;  they  can  get  their  own  books  ; 
we  want  books  of  reference  on  mining  and  prac- 
tical chemistry.  If  this  country  is  going  to 
advance  in  any  branch  of  science  we  -want  the 
newest  information,  whether  it  be  from  America, 
England,  Germany,  France,  or  anywhere  else  to 
help  us  along  ;  we  cannot  all  afford  to  go  and 
acquire  the  information  in  Europe. 

Mr.  H.  A.  White  (Vice-President)  :  I  am  in 
hearty  sympathy  with  some  of  Mr.  Cro.sse's 
remarks.  There  is  no  doubt  we  have  not  the 
money  to  get  all  the  books  we  would  like  to  get 
for  the  library.  I  may  say  that  !Mr.  Crosse  has 
only  recommended,  to  my  knowledge,  one  book  in 
the  past  three  years,  and  that  book  is  on  order.  If 
he  will  take  the  trouble  to  recommend  to  the 
Book  Committee  any  books  which  he  has  found 


himself  to  be  suitable  for  that  library  I  have  no 
doubt  whatever  they  will  be  purchased  as  far  as 
our  funds  will  permit.  At  tlie  present  moment 
we  have  quite  a  fair  sum  of  money  in  hand  which 
we  are  about  to  expend  on  books,  and  a  large 
order  for  books  has  just  gone  home.  If  Mr. 
Crosse  has  anything  special  in  his  mind  I  would 
ask  him  to  make  his  recommendations  before  the 
next  meeting  of  the  Committee,  on  Wednesday. 

iVlr.    A.    F.   Crosse   (Past-President)  :    What 

does  the  Government  give  to  the  library  1 

Mr.  H.  A.  White:  £150. 

Mr.  A.  F.  Crosse  :  I  want  the  Government  to 
put  in  your  hand  plenty  of  money,  .so  that  you 
can  spend  it. 

Mr.  H.  A.  White:  I  may  .say  that  at  recent 
meetings  of  the  Council,  which  unfortunately 
have  not  had  the  advantage  of  Mr.  Crosse's 
presence,  some  of  these  things  have  been  threshed 
out. 

The  President :  I  take  this  opportunity  to 
congratulate  the  management  of  the  Seymour 
Memorial  Library  on  the  good  work  which  it 
has  done.  This  fine  collection  of  technical 
books  is  a  credit  to  the  town  ;  and  it  deserves  to 
be  made  use  of  a  great  deal  more  than  it  is. 

ANNUAL  DINNER. 

Mr.  John  Watson  (Member  of  Council)  pro- 
posed a  vote  of  thanks  to  the  Dinner  Committee 
for  the  excellent  manner  in  which  the  arrange- 
ments for  that  function  had  been  carried.  This 
was  agreed  to. 


THE   SOLUBILITY    OF   IODINE   IN 
SODIUxM  IODIDE  SOLUTION. 


By  Harold  W.  Gill,  B.Sc.(Lond.),  A.I.C. 
(Member). 


A  short  time  ago  I  pointed  ouf*  that 
the  waste  solutions  obtained  in  iodometric 
analysis  could  be  readily  worked  up  and  the 
whole  of  the  iodine  present  recovered  as  sodium 
iodide,  if  the  standard  solutions  of  iodine  were 
prepared  by  dissolving  the  iodine  in  sodium 
iodide  solution  in  place  of  potassium  iodide  as  is 
more  usual.  In  many  laboratories  where  much 
iodine  is  used  the  saving  effected  is  well  worth 
considering.  As  no  data  were  apparently  avail- 
able I  therefore  undertook  experiments  in  con- 
nection with  the  solubility  of  iodine  in  solutions 
of  sodium  iodide.  The  sample  of  sodium  iodide 
used  was  manufactured  by  Messrs.  jNIay  ife  Baker, 

*  Analyst,  1913,  Vol.  38,  p.  409. 
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of  London,  and  was  sold  as  B.P.  :  it  was  free 
from  potassium  and  also  from  sodium  iodate. 
The  iodine  used  was  Merck's  pure. 

Table  I.  shows  the  variation  in  the  solubility 
of  iodine  in  sodium  iodide  solution  with  the  con- 
centration of  the  sodium  iodide.  Solutions 
containing  5,  10,  15,  and  20  per  cent,  respectively 
of  sodium  iodide  were  prepared  and  a 
large  excess  of  iodine  added.  The  whole  was 
then  warmed  to  about  60°  C  and  well  shaken  for 
about  5  minutes.  The  flasks  were  then  allowed 
to  cool  down  for  4  hours  at  25°  C  in  a  thermo- 
stat which  was  continuou-sly  stirred  by  an  elec- 
trically driven  stirrer.  Quantities  of  about  10 
-gm.  of  solution  were  then  weighed  out  and  their 


iodine  content  determined  by  titration  with 
Jfj'l  NajSjOj.  As  a  check,  the  iodine  solutions 
were  reheated,  .shaken  and  recooled  but  the 
variation  in  the  results  was  negligible. 

The  results  show  that  in  solutions  prepared 
and  analysed  as  described  each  1%  of  Nal  present 
brings  about  the  .solution  of  1%  of  iodine  from 
which  it  would  seem  that  a  compound  Xal^ 
-2H.,0  exists  in  solu';ion. 

Tables  II.  and  III.  give  the  specific  gravities 
of  solutions  of  .sodium  iodide  and  of  iodine  in 
•sodium  iodide  respectively  for  various  concentra- 
tions at  25°  C.  The  measurements  were  carried 
•out  using  a  25  cc.  specific  gravity  bottle. 


Tables  IV.  (a  and  b)  show  the  variation  of 
the  solubility  of  iodine  in  sodium  iodide  solution 
with  temperature.  The  results  only  show  fair 
agreement  this  being  due  (a)  to  the  difficulty  of 
obtaining  strictly  saturated  solutions  and  (b)  to 
the  volatility  of  the  iodine. 

In  a  trial  experiment  it  was  found  essential  to 
keep  both  thermostat  and  the  solution  to  be 
experimented  upon  efficiently  stirred.  It  was 
also  obvious  that  neither  rubber  nor  cork  stoppers 
would  long  withstand  the  action  of  the  warm 
iodine  vapour.  The  experiments  were  therefore 
carried  out  in  the  apparatus  indicated  in  the 
sketch.  The  flask  (500  cc.)  was  closed  with  a 
stopper  made  by  sealing  off  a  piece  of  wide  glass 
tubing  and  fusing  into  it  two  glass  tubes  one  in 
the  centre  for  the  stirrer  the  other  at  the  side  to 
enable  solutions  to  be  introduced  or  withdrawn 
as  required.  The  stopper  was  fixed  in  place  by 
means  of  a  rubber  band  "  a  ",  then  a  layer  of 
asbestos  saturated  Avith  paraffin  "  b  "  and  above 
this  a  layer  of  sealing  wax  "  c  ''.  The  apparatus 
having  been  arranged  as  described  was  filled  with 
srlution  and  a  large  exce.ss  of  iodine  added. 
The  whole  was  placed  in  a  thermostat  a  few 
degrees  above  the  required 
stirred  for  about  two  hours, 
was  then  cooled  until  the  desired  temperature 
was  attained  and  stirring  continued  for  at  least 
six  hours.  The  solution  was  then  allowed  to 
settle  and  about  10  cc.  pipetted  out  and  quickly 
transferred  to  a  stoppered  flask,  weighed  and 
then  titrated  with  X  Na.,S.,03  .solution.  Stirring 
was  then  continued  for  another  hour  and  another 
reading    obtained.       The    curve    given   herewith 


temperature    and 
The    thermostat 


qo 


lO'O  no 

Solubilities. 


/3-0. 


repre.sents  the  .solubility  of  iodine  in  100  gm.  of 
10%  sodium  iodide  solution  (a)  and  the  solubility 
of  iodine  in  50  gm.  of  20%  sodium  iodide  (b). 
(See  Table  IV.)     It  will   be  observed  that  the 
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curves  are  coincident  within  the  limit  of  experi- 
mental error. 

Table  I. —  Variation  in  the  solubility  of  iodine 
i)i  sodium  iodide  solution  with  concentration  of 
the  sodiuni,  iodide. 

100  gm.  of  a:/'  sodium  iodide  solution  dis- 
solve y  gm.  of  iodine  at  25°  C. 

.V 


X 

y 

./• 

0 

4-99 

•998 

10 

9-96 

•996 

1-5 

u-g.-? 

■995 

20 

2002 

1-001 

This  table  show.s  that  the  amount  of  iodine  dis- 
solved is  directly  proportional  to  the  amount  of 
sodium  iodide  present  and  that  a  1  '5%  solution 
of  anhydrous  iodide  is  capable  of  taking  up  sufH- 
cient  iodine  to  prepare  a  O'l  N.  solution. 

Table  II. — Specific  gravities  of  solutions  of 
sodium  iodide  at  2-'>'  G  compared  with  water  at 
the  tempierature. 

Concentration  of  Xal.  Specific  Gravity. 

Per  cent. 

5  1-0369 

10  10720 

15  M072 

20  1-1458 

Table  III. — Specific  gravities  of  solutions  of 

iodine  in  sodium  iodide  at  25"  C.  compared  luith 

water  at  the  same  temperature. 

Concentration  of  Nal.  Specific  Gravity. 

Per  cent. 

5  1-06985 

10  1-1415 

15  1-2162 

20  1-2998 

Table  IV.  (a  and  b). —  Variation  in  the  solu- 
bility of  iodine  in  sodium  iodide  solution  tvith 
temperature. 

100  gm.  of  solution  at  t"  C  dissolve  .i-  gm.  of 
iodine. 

IVa. — Concentration  of  Nal  10%. 


t 

.*' 

t 

X 

15 

9-27 

35 

10-61 

16-5 

9-30 

40-5 

10-88 

20-6 

9-67 

45 

11-245 

25 

9-97 

50 

11-67 

30 

10-365 

55 

12-10 

60 

12-57 

IV^. — Concentration  of  Nal  20%. 

21  19-24  40-5  22-01 

25-75  19-69  500  23-55 

29-75  2063  600  2470 

34-5  20-86 

Snnimary. 
I.  The   amount   of   iodine   dissolved    (at    all 
temperatures)   by   a   .solution  of  sodium  iodide  is 
directly    proportional    to    concentration    of    the 
sodium  iodide. 


II.  A  solution  containing  1-5%  of  Nal  will 
dissolve  sufficient  iodine  to  prepare  a  0-1  N.  solu- 
tion. 

III.  It  is  probable  that  the  compound  Nal^ 
2H.iO  exists  in  iodine-sodium  iodide  solutions. 

The  author  expresses  his  thanks  to  Professor 
J.  A.  Wilkinson  for  facilitating  the  carrying  out 
of  the  above  experiments. 

Mr.  Andrew  F.  Crosse  (Past-Pyesidcut): 
This  is  a  very  interesting  [laper.  Tltere  is  a  book 
that  many  of  us  refer  to,  "  Comey's  Dictionar}'  of 
Chemical  Solubilities.''  I  think  if  our  Society 
would  communicate  with  other  Societies  and  start 
the  ball  rolling  it  is  about  time  that  a  new  book 
was  brought  out  on  that  question.  It  is  not  the- 
sort  of  book  which  it  would  pay  a  man  to  write, 
but  it  is  the  sort  of  book  Societies  should  take  in 
hand  and  bring  out.  It  is  21  years  old  and  I 
think  it  is  high  time  we  had  something  new. 

Professor  J.  A.  Wilkinson  (Member  of 
Council)  :  In  replj"  to  tliu  last  s[ieaker  I  beg 
leave  to  inform  him  that  a  book  was  published 
not  many  years  ago  on  this  subject,  which  maybe 
called  a  modern  sujiplement  to  Comey.  This 
book  by  Dr.  Seidell  can  be  found  in  the  Seymour 
Library.  Also  the  taldes  of  constants  published 
by  the  International  Committee  can  be  obtained 
there,  should  Mr.  Crosse  require  the  most  up  to 
date  work.  At  the  same  time  I  agree  that  it 
would  be  an  excellent  thing  if  the  handy  book  by 
Comey  could  be  revised  and  re  edited. 

Mr.  Andrew  F.  Crosse  (Past-President)  -. 
Profe.ssor  Wilkinson  will  agree  with  me  it  is  a 
very  important  question  of  almost  every  day 
work  and  I  am  glad  to  receive  this  information, 
because  I  think  many  of  us  have  not  heard  of  the 
new  work. 

Dr.  J.  Moir  (Past-P)-esident)  ■  I  hope  the 
Secretai-y  will  insert  these  remarks  in  the  Journal 
and  send  a  copy  to  Dr.  Comey,  who  is  still  quite 
alive  ;  he  may  be  induced  perhaps  to  bring  out  a 
further  edition. 


THE  DETERMINATION  OF  GOLD  IN  THE. 

PRESENCE  OF  IRIDIUM  AND  ALLIED 

METALS  IN  MATERIALS  SUCH 

AS  BLACK  SAND. 


Prize   Papers  by    Mr.    Ja.s.   Gray,    F.I.C,  and 
Mr.  Chris.  Toombs  (Members  of  Council). 

[Published  in  July  Journal,  191S.) 

REPLY    TO    DISCUSSION. 

Mr.  Jas.  Gray,  F.I.C.  (Member  oj  Council):. 
The  discussion  which  was  conspicuous  by  its 
absence  warrants  no  reply  from  me  and  I  merely 
desire  to  correct  a  remark  of  the   President's   at. 
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'the  Se|iteinber  meeting  in  announcing  tli-it  the 
papers  were  open  t"  discussion.  He  said  (this 
Journal,  1913,  119)  iuftr  alia  "the  Council  has 
received  several  requests  from  member?,  including 
Messrs.  Toombs  and  Gray,  to  throw  these  papers 
open  to  di.scussion."  To  dispel  any  false  impres- 
sion which  this  remark  may  have  made,  I  would 
state  that  when  the  matter  was  raised  in  Council 
I  said  that  I  had  nu  ohjection  to  the  paper  being 

•discussed — which  is  ■piite  a  ditt'ercnt  story. 

Mr.  C.  loomhs  (Member  of  Council):  There 
■being  no  discussion  to  rej)ly  to,  I  will  touch  briefly 
on  a  few  of  the  points  in  uiy  pa|)er  which  to  me 
seem  the  most  important.  Only  the  bare  e.x:- 
.perimental  results  of  some  of  these  were  given  to 
the  Adjudicators,  it  being  understood  that  they 
were  aa  fait  with  the  finer  points  of  gold  assay- 
ing, and  I  had  hoped  that  .some  discussion 
either  constructive  or  destructive  would  take 
place  on  them. 

It  is  an  open  secret  I  believe,  th'.t  the  Iridium 
■Competition  arose  through  a  shortage  of  gold 
recovered  fromblacksand  bought  on  supposed  gold 

■  assay  value.  Now,  one  of  the  points  dealt  with  in 
my  paper  is  that  of  the  "|iarting"  operation,  and  I 
have  shown  that  when  dealing  with  an  accurately 
weighed  piece  of  fine  gold  one  can  have  a  plus  or 
minus  according  to  how  the  various  operations 
are  carried  out  after  .simple  cupellation.  The 
ordinary  method  of  parting  on  the  Hand  consists 

•of  detaching  the  bead  from  the  cupel  and  flatten- 
ing with  two  or  three  strokes  of  the  hammer, 
then  dropping  into  routine  parting  acid  without 
putting  through  rolls  or  annealing.  To  my 
mind,    here  is  one   cau.se   of  the  shortage  experi- 

•enced  by  the  smelting  works,  and  I  venture  to 
assert  that  working  with  1  A.T.  of  material 
going  15  to  20  oz.  gold  per  ton  the  retained 
silver  will  amount  to  close  on  5  dwt.  if  the 
parting  is  done  in  routine  assay  office  manner  ; 
■and  it  is  essential  for  great  accuracy  whatever 
process  is  used  that  a  check  piece  of  fine  gold 
should  be  treated  in  exactly  the  same  manner. 

Another  point  of  interest  was  the  failure  to 
recover  the  total  fine  gold  after  simply  cupelling, 

•annealing,  and  giving  two  nitric  acid  treatments. 
I  have  had  the  opportunity  to  give  this  point  a 
little  farther  attention  and  I  find  that  the  loss  is 

■  largely  due  to  cupel  absorption.  I  have  e.vamined 
several  different  makes  of  cupel,  as  well  as  those 
made  under  my  own  supervision,  and  I  have  not 
yet  found  a  cai)el  which  does  not  absorb  gold. 
Th'j  absorption  varies  inversely  with  the  amount 
of  silver  present — tlie  greater  the  ratio  of  silver 
to  gold   the  smaller  the  absor|)tion,  silver  being 

■  absorbed  freely,  and  consequently  the  gold  absorp- 
tion is  only  a  question  of  dilution.     The  ordinary 

•ni'Jthod   for   testing  cupels  for   absorption  is   to 


finely  crush  one  or  two  which  have  been  used 
for  cupelling  some  important  sample,  such  as 
"screens,"  fusing  the  lot  with  the  necessary 
fluxes,  cupelling,  etc.  Now  the  absorption  is  so 
small  and  magnesium  o.xide  being  rather  refrac- 
torj'  in  fusing  the  result  generally  shows  "  nil  " 
or  the  merest  trace. 

My  method  is,  I  believe,  original  and  may  be 
of  interest — I  hold  the  theory  that  absorption  if 
any  is  only  on  the  surface  of  the  cupel — to  test 
this  theory-  I  scraped  oft"  ^j,  in.  from  the  sur- 
face of  about  Is  cupels,  which  had  been  used 
for  screen  samples,  and  fluxed  with  plenty  of 
borax,  litharge,  and  barren  slag.  I  then  took  off 
the  next  -^^  in.  and  gave  same  treatment,  also  a 
third  j^jj.  The  result  proved  my  theory  to  be 
correct,  a  large  quantity  of  silver  and  an  easily 
weighable  quantity  of  gold  being  obtained  from 
the  first  layer  of  the  cupel  and  ^Practically  nothing 
from  the  second  and  third  layers.  The  weight  of 
gold  divided  by  the  number  of  assay  tons  of 
sample  originally  fused  gives  the  absorjition 
per  assay  ton  fused.  I  also  found  that  the 
absorption  varied  with  the  value  of  the  sample, 
i.e.,  a  lot  of  cupels  used  for  6  dwt.  material  gave 
a  lower  absorption  figure  than  those  used  for 
9  dwt.  material.  I  further  tested  cupels  to 
determine  if  the  absorption  was  largely  around 
the  finishing  point,  but  found  that  it  took  place 
all  over  the  surface  of  the  cupel. 

Another  point  of  interest  in  ray  paper  is  the 
failure  of  methods  of  evaporation  in  lead  dish 
with  or  without  scorification,  even  when  the  gold 
was  fixed  by  previous  precipitation.  This  is  a 
method  highly  spoken  of  in  text  books,  also 
cropping  up  now  and  then  as  an  infallible  method 
in  original  papers  ;  indeed  I  must  plead  guilty 
myself  to  having  used  it  as  such,  and  spoken  of 
it  as  such  in  a  paper  I  read  before  this  Society 
about  seven  years  ago. 

A  further  point  of  interest  is  the  very  com- 
plete manner  in  which  cuprous  chloride  pre- 
cipitates gold  from  solution,  and  I  have  found 
that  it  gives  complete  precipitation,  practically 
instantaneously,  from  a  diluted  (uiua  regia  solu- 
tion of  gold  and  I  would  now  use  this  reagent  in 
preference  to  ferrous  sulphate  for  that  purpose. 

Coming  to  iridium  the  most  interesting  point 
is  the  eS'ect  that  roasting  produces  in  giving 
much  higher  values  for  that  metal  than  if  assayed 
without  roasting,  and  from  this  I  am  of  the 
opinion  that  iridium  is  not  present  as  the  metal 
or  as  osrairidiuin  but  probably  associated  inti- 
mately with  arsenic  and  nickel.  Iridium 
would  also  seem  to  have  a  greater  affinity  for  iron 
than  for  lead,  the  iron  nails  u.sed  in  fusing  taking 
up  70%  to  80%  of  the  metal  present,  although 
when  iron  ia  the  .shape  of  filings  was  used  as  a 
flux,  iridium  was  found  in  almost  full  proiiortions. 
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That  this  affinity  exists  I  have  proved  by  placing 
iron  nails  in  the  fused  mass  for  a  few  minutes 
before  pouring,  and  obtained  low  iiidium  results. 

My  investigation  was  carried  out  with  a  view 
to  a  suitable  methrid  for  assaj'ing  the  gold  and 
iridium  contents  of  ordinary  sale  samples  of 
black  sand  going  from  10  to  20  oz.  gold,  and 
iridium  from  3  to  4  dwt.  to  2  oz.  per  ton  :  and 
such  samples  should  have  no  terrors  to  an  assayer 
having  a  passing  acquaintance  with  elementary 
chemical  manipuUtions,  such  as  filtering  and 
incineration  of  filter  papers.  Recently  I  have 
handled  a  few  uncommon  black  .sand  samples  in 
the  sliape  of  concentrate  from  black  sand  before 
and  after  cyaniding.  One  sample  contained 
10  oz.  approx.  iridium  or  platinum  metals  per 
ton  with  onlj'  about  7  oz.  gold,  and  another, 
iridium  10  oz.,  gold  about  1  oz.  per  ton.  The 
method  in  vogue  is  to  add  a  large  excess  of  silver 
as  a  collector  for  the  iridium  or  platinum  group 
metals.  My  experience  with  this  method  was  that 
these  metals  were  in  such  a  fine  state  of  division 
after  parting  as  to  be  in  almost  a  colloidal 
state,  and  no  filter  paper  would  hold  them  and 
complete  settlement  for  washing  by  decantation 
was  absolutely  im[)Ossible.  Highly  satisfactory 
results  were  obtained  as  follows  : — 

A  weighed  excess  of  fine  gold,  varying  with 
the  amount  of  gold  in  the  sample  under  examina- 
tion together  with  the  necessary  2i  times  silver 
for  parting,  was  added  when  fluxing,  and  the 
routme  carried  out  as  des:ribed  in  my  paper. 
The  fine  gold  acts  as  the  collector  of  the  platinum 
metals,  and  with  care  in  parting  these  can  be 
retained  on  the  surface  of  the  gold,  a  check  piece 
being  essential.  Tiie  gold  and  iridium  are 
separated  by  .solution  of  the  former  in  dilute 
aqiM  regia,  the  iridium  being  left  in  an  apparently 
granular  form  easily  filtered,  or  in  fact  washed  by 
decantation,  though  the  former  is  preferable.  I 
have  found  this  method  gives  excellent  results 
and  can  recommend  its  use  to  anyone  handling 
similiar  material. 

If  I  may  make  a  few  remarks  in  conclu.5ion,  I 
would  say  that  the  iridium  comi)etition  from  our 
Society's  view  has  been  extremely  disappointing 
and  not  in  keeping  with  the  splendid  record  of 
the  past.  The  prize  certainly  was  meagre,  this 
probably  kept  the  best  busy  public  professional 
men  out  of  the  field,  but  surely  it  does  not  account 
for  the  unexpected  silence  of  the  numerous 
assayers  employed  on  the  Rand,  and  the  quota- 
tion from  Huxley  used  .some  little  time  ago  by 
Mr.  J.  Watson  is  very  applicable  here,  "  the 
worker  who  takes  all  and  gives  nothing  is  but  a 
drone  in  the  hive."  Personally  I  am  pleased  I 
undertook  the  investigation — I  am  not  much 
richer  in  worldly  goods,  but  I  have  now  that 
■which    money    cannot    buy,    a    knowledge    and 


understanding  of  some  of  the  finer  points  of  gold 
assaying  which  I  did  not  possess  before. 

My  thanks  are  due  to  our  Past-President,  .Mr. 
E.  H.  Johnson  for  many  u.seful  hints  and  for  his 
kindly  encouragement,  and  to  Mr.  R.  A.  Cooper 
for  his  assistance  during  the  investigation,  also 
to  the  General  Manager  of  the  East  Eand 
Proprietary  Mines,  Mr.  VV.  T.  Anderson,  for  per- 
mission to  carry  it  out. 

Mr.  Andrew  Crosse  (Past-Presidenf)  -.  I 
wrote  the  Secretary  some  weeks  ago  .saying  I 
would  rather  not  discuss  the.se  papers  for  various 
reasons  but  I  would  read  a  short  original  paper 
of  my  own  at  the  next  meeting. 


THE  DETERMIN^ATIOX  OF  THE  ACIDITY 

OR  ALKALINITY  OF  WATERS— A  STUDY 

IN  INDICATORS. 


(Read  at  September  Meeting,  1913.) 


By  Ja,s.  Moir,  M.A.,  D.Sc.  (Past-Ptesident) 


DISCUSSION'. 

Mr.  John  Watson,  F.I.C.  {MemLer  of  Coun- 
cil) :  Our  Society  is  once  more  indebted  to  Dr. 
Moir  for  an  interesting  paper,  on  a  subject  which 
is  of  importance  chiefly  to  the  chemical,  yet 
also,  indirectly,  to  the  metallurgical  and  nnning 
members.  The  author  holds  the  record,  I  believe, 
of  having  contributed  more  papers  to  this  Society 
than  any  other  member — long  may  they  continue. 
Since  the  vote  of  thanks  and  |)reliminary  discus- 
sion, there  has  been  no  contribution  on  this 
paper.  Perhaps  it  is  because  Dr.  Moir  is  known 
to  live  ui»  to  the  motto  of  his  native  land — Neiiw  ■ 
me  imjjuiie  lacessit. 

It  is  important,  as  he  says,  that  the  right  indi- 
cator, or  class  of  indicator  should  be  used. 

In  Alhilimetri/  the  chemist  makes  up  his 
standard  acid  (hydrochloric,  nitric  or  sulphuric), 
and  checks  it  by  testing  a  weighed  quantity  of 
pure  dried  sodium  carbonate,  dissolved  in  suffi- 
cient distilled  water.  Of  course,  the  author 
knows  this  as  well  as  I, do,  and  I, merely  mention 
it  to  show  the  diSerent  behaviour  in  this  simple- 
operation  of  three  of  our  best  known  indicators, 
methyl  orange,  phenolphthalein  and  litmus.  Pure- 
dry  sodium  carbonate  contains  58'5%  .soda 
(Na.,0)  or  am  liable  alkali  j  When  the  acid  is 
correctly  .standardised  a  drop  of  insiki/l  oramje- 
used  as  indicator  .shows  after  agitation  in  the 
cold,  or  verj-  sliyhtly  warm,  the  above  result  on 
titration,  the  colour  changing  from  lemon  yellow 
to  .salmon. 

With   plieuolpldhalt'in-  as   indicator,    titrating 
cold,  the  pink  colour   fades- away  to   colourle.ss.- 
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with  just  half  the  quantity  of  standard  acid, 
indicating  29'25y^  soda,  lialf  of  the  soda  being 
converted  into  chloride,  nitrate  or  suli)hate  ;  the 
other  half  remaining  as  sodium  bicarbonate 
(NaHCO.(),  which  is  neutral  or  colourless  to 
phenolphthalein  in  the  cold.  Litmus,  properly 
pre|iared,  will  indicate  5S'5%  soda  in  pure 
sodium  carbonate  ;  but  the  titration  must  be 
carried  out  at  the  temperature  of  boilin,;:/  water  to 
get  rid  of  carbon  dioxide.  I  mention  the.se  facts 
for  the  benefit  of  such  learners,  students,  shifts- 
men,  etc.,  who  may  not  understand  much  about 
indicators  or  alkalimetry. 

77i«  First  Tahle. — In  this  the  author  gives  the 
behaviour  of  29  ditt'erent  indicators  with,  («) 
an  acid  mine  water  from  the  New  Goch,  (6) 
with  .Johannesburg  tap  water  as  supplied  to  Plein 
Street  Laboratory.  He  tells  us  that  the  mine 
water  really  contains  about  65  to  70  parts  of  free 
sulphuric  acid  per  100,000.  These  figures  mean 
that  the  indicators  ref|uiring  6'6  cc.  to  7'1  cc.  are 
the  correct  ones  for  the  purpose. 

The  Miiiinrj  Engineer. — I  maybe  old-fashioned 
in  my  methods  ;  but  if  a  mine  manager  or  resi- 
dent engineer  had  sent  me  such  a  water  to  test 
for  acidity  I  should  use  methyl  orange  as  indi- 
cator. This,  according  to  the  author's  test,  would 
show  the  said  water  to  contain  only  "i-t'oO  parts 
H.,SO^  per  100,000.  The  mine  otHcials  mentioned 
probably  want  to  know  to  what  extent  such 
water  would  corrode  the  ex[)osed  parts  of  pum[is 
or  wire  ropes,  and  I  take  it  that  methyl  orange 
would  indicate  such  acidity.  In  referring  to 
phenolphthalein  (p.  115,  2nd  col.),  the  author  has 
somewhat  altered  his  paper  by  saying  that  this 
indicator  is  also  the  proper  kind  for  use  in  calcu- 
lating the  amount  of  soda  required  to  prevent 
scale  from  boiler  water.  There  are  at  least  five 
or  six  different  ways  of  making  such  a  titration, 
and  I  am  not  sure  that  phenolphthalein  for  this 
purpose  is  superior  to  methyl  orange. 

The  subject  of  water  purification  is  a  large  and 
important  one.  In  this  connection  I  should  like 
to  draw  the  author's  attention  to  a  paper : — ■ 
'■  Some  llecent  Methods  of  Technical  VV^ater 
Anal3'sis,''  by  Prof.  H.  R.  Procter  {Jl.  Soc.  Ckem. 
I)id.,  1904,  p.  11).  In  that  paper  Prof.  Procter 
discusses  the  methods  of  Hehner  for  temporary 
or  bicarbonate  hardness  with  methyl  orange  ;  he 
also  discusses  the  methods  of  Pfeifer  and  Wartha 
{Zeitx.  angeii'.  Client,  1902,  198)  for  temporary 
and  permanent  hardness,  who  use  alizarine  as 
indicator,  and  in  the  case  of  jiermanent  hardness 
use  a  mixture  of  equal  parts  of  Nj\0  sodium 
carbonate  and  sodium  hydroxide  (hydrate)  solu- 
tions. About  1903  we  started  on  the  City  and 
Suburban  mine  a  water  purifier  made  by  Breda, 
of  Berlin.  At  first  I  made  the  daily  tests  with 
soap  solution,  then  I  adopted  a  A'/IO  soda  solu- 


tion (mixed)  as  above,  after  reading  Prof. 
Procter's  paper.  I  used  a  drop  or  two  of  methyl- 
orange  as  indicator,  not  alizarine.  Of  course,  the 
object  of  adding  NaOH  is  to  get  better  precipi- 
tation of  the  magnesia  salts.  Daily  tests  were 
made  of  the  raw  and  purified  water,  and  occasion- 
ally analyses  for  lime,  magnesia  and  sulphuric 
acid. 

The  Cyanide  ilanager  looks  at  the  water 
reaction  from  the  protective  alkali  point  of  view, 
as  the  author  points  out.  I  make  up  from  time 
to  time  a  solution  of  jV/IO  sodium  hydrate  for 
the  cyanide  department,  where  it  is  used  for  test- 
ing mill  circuit  water  and  this  solution  I  always 
standardise  with  phenolphthalein  as  indicator. 

Croii'n  Mines  Water,  Shaft  No.  S. — In  the 
case  of  this  water,  the  author  says  the  true 
acidity  is  about  115  parts  per  100,000.  100  cc. 
of  such  water  would  require  ll-V3cc.  iV/5  NaOH 
solution.  Will  the  author  kindly  tell  us  in  his 
reply  how  he  arrives  at  the  above  figure  (115 
parts),  also  how  he  gets  the  65  to  70  parts  of  free 
sulphuric  acid  per  100,000  in  the  New  Goch 
mine  water?  I  find  his  figure  125  cc.  with 
nitro-benzeneazo-guaiacol  gives  1225  parts  H„SO^ 
in  the  Crown  Mine  water,  against  115  parts  per 
100,000,  said  to  be  the  true  acidity.  Out  of  the 
29  indicators  given  by  the  author  in  his  first 
table  there  is,  aiiparentiy,  not  one  to  be  exactly 
relied  upon.  Under  such  conditions,  Hamlet 
might  have  said  :  "  To  be  honest,  as  these  dj'es 
go,  is  to  be  one  indicator  in  a  thousand." 

AlhiUnity  of  Potable  Waters. — The  late  Mr. 
.John  Pattin.son,  F.I.C.,  for  many  j'ears  public 
analyst  of  Newcastle-on-Tyne  (and  other  northern 
counties)  once  said  at  a  meeting  of  the  Society 
of  Chemical  Industry,  that  he  had  generally  found 
the  surface  moorland  waters  of  Northumberland 
to  be  alkaline.  I  cannot  say  what  indicator 
he  used.  According  to  Thre.sh,  authorities 
difl:er  on  this  point,  some  recommending  lacmoid 
and  others  phenolphthalein.  Prof,  ilohr  and 
Dr.  Wanklyn  recommended  a  specially  prepared 
solution,  or  tincture  of  cochineal  (carminic  acid) 
as  indicator  in  testing  the  reaction  of  water. 

Litmus  and  its  jneparation. — Litmus  gives 
the  range  required  according  to  the  author's 
figures  for  the  New  Goch  Mine  water.  Had  the 
author  prepared  his  litmus  as  recommended  by 
Lunge,  ("  Sulphuric  Acid  and  Alkali,"  1st  Edn, 
Vol.  I.,  p.  45)  ;  Sutton,  ("  Volumetric  Analysis," 
8th  Edn.,  jip.  33  and  34),  or  Fresenias  ("Chemical 
Analysis  Quantitative,''  7th  Edn.,  pp.  197  and 
198),  he  would  probably  have  got  a  much  sharper 
end  reaction.  The  last  stages  of  the  titration 
should  be  carried  out  after  boiling  to  get  rid  of 
carbonic  acid. 

I  quite  agree  with  the  author  that  no  hard  and 
fast  rule  can   be  laid  down  as   to   the   proper 
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indicator  to  use,  until  one  kuows,  definitely,  for 
what  purpose  the  information,  as  to  acidity  or 
alkalinity,  is  required. 

IiuUcators  inAlkalimttry. — For  some  ih  year.s, 
I  was  chemist  in  the  caustic  soda  department  of 
the  Allhusen  works,  which  then  became,  and  I 
believe  still  are,  the  largest  high  strength  caustic 
soda  works  in  the  world.  We  occasionally  had 
complaints  that  our  77%  caustic  only  tested  76% 
and  so  on.  On  investigating,  I  found  I  remember 
in  one  case  that  the  buyer's  chemist  had  used 
phenolphthalein  as  indicator,  whereas  the  custom 
of  the  British  alkali  trade  is  to  calculate  all  the 
soda  existing  as  carbonate  as  available.  The 
indicator  used  is,  therefore,  methyl  orange.  With 
phenolphthalein,  at  ordinary  temperatures,  only 
half  the  soda  existing  as  carbonate  would  be 
indicated. 

Efect  of  Alumina  with  Indicators. — In  Nov., 
1890,  Prof.  Lunge  contributed  a  paper  to  the 
Society  of  Chemical  Industry  (see  p.  1018  of 
their  journal),  wherein  he  dealt  with  the  estima- 
tion of  available  soda  in  commercial  caustic  soda. 
He  referred  to  a  contention  by  Mes.srs  Cross  i& 
Bevan  (well  known  specialists  on  the  chemistry 
of  cellulose,  etc.),  that,  on  account  of  the  presence 
of  alumina,  methyl  orange  should  not  be  used 
as  indicator.  The  writer  made  21  analy.ses 
of  Newcastle  Chemical  Company's  caustic 
soda,  and  18  analyses  of  other  makes,  which 
averaged : 

Newcastle  Other 

Chemical  Makes, 

Company's        17  Samples 
Percent.  Percent. 

Sodium  aluminate     ...     007  017 

(Na.,Al.,U,) 


=  Alumina  (AloOg 


004 


0-10 


In  one  exceptional  case  I  found  a  Lancashire 
brand  to  contain  aluminate  equal  to  1'73  Alo03%. 
This  I  omitted  from  the  average  as  being  ex- 
ceptionally high.  Messrs.  Cross  and  Bevan  recom- 
mended that  commercial  caustic  .soda  should  be 
tested  with  phenolphthalein  as  indicator,  that  the 
solution  should  be  boiled,  cooled  and  back- 
titrated  -  a  much  more  complicated  method  than 
the  ordinary. 

The  writer  read  a  paper  on  this  subject  to  the 
Newcastle  section  (Journal  of  the  !Socieiy  oj 
Chemical  Industry,  1890,  p.  1107).  Some 
years  before  I  had  tried  experiments  on  caustic 
"  bottoms,"  i.e.,  the  chocolate  coloured  residue, 
amounting  to  ])erhaps  6  to  9  cwt.  from  each  12 
ton  pot  of  high  strength  caustic.  In  test- 
ing these  "  bottoms,"  we  found  litmus  to  be  the 
best  indicator  :  thus,  at  a  time  when  Dr.  Lunge 
had  written  of  litmus  as  "  the  beatified  indi- 
cator," we  still  found  it  to  be  the  best  in  the  field 
for  this  special  purpose. 


Caustic  bottoms  contain  from  4%  to  10% 
Na.,AloO^  and  the  insoluble  in  water  varies  from 
6%  to  14%.  Our  litmus  was  carefully  prepared 
and  neutralised  as  reccmimended  by  Lunge  and 
Sutton.  I  see  that  Dr.  Lunge  in  the  latest 
edition  of  "  Sulphuric  Acid  and  Alkali "  (Vol.  II., 
Pt.  I.,  p.  115)  quotes  my  paper  and  confirms  my 
contention  that  methyl  (jrange  could  be  employed 
for  ordinary  caustic  soda  without  hesitation. 

Strength  of  Indicators. — Having  used  methyl 
orange  since  1880,  I  prefer  to  keep  to  a  very 
weak  solution  or  tincture  of  it.  1  gm.  dissolved 
in  methylated  spirit  can  be  made  up  to  2  litres 
(2,000  cc.)  and  1  or  2  drops  of  this  is  suflScient 
for  most  purposes. 

Phenolphthalein  we  used  to  prepare  of  the 
same  strength  :  now  it  is  made  considerably 
stronger,  viz.,  1  gm.  jjer  100  cc.  and  this  may  be 
necessary  for  say  cyanide  work.  The  quality  of 
methylated  spirit  we  get  here  is  much  inferior  to 
what  we  had  in  the  North  of  England.  We  used 
to  dis.solve  these  indicators  in  methylated  spirit 
and  dilute  with  water  2  to  1  ;  here  I  find  I  must 
use  8  spirit  to  J  water,  or  the  indicator  is  re-pre- 
cipitated. 

H.fJO^  as  an  Arid. — I  could  say  a  good  deal 
on  this  point,  in  support  of  Dr.  Moir's  work  on 
the  weaker  class  of  indicators.  The  greater  part 
of  my  first  24  years  were  spent  on  the  magnesian 
limestone  (Permian  formation)  of  Durham  county. 
There  one  .sees  abundant  evidence  of  the  solvent 
action  of  carbonic  acid  in  water  on  the  dolomite. 
Sunderland  water  is  specially  referred  to  by  Dr. 
Wanklyn  as  very  extraordinary  on  account  of  its 
hardness. 

He  sand-filling,  once  a  cyanide  is  decomposed 
by  CO.,,  we  must  remember  that  hydrocyanic 
acid  is  extremely  volatile.  It  has  a  greater  vola- 
tility than  ethyl  or  sulphuric  ether. 

This  contribution  has  run  to  a  greater  length 
than  I  intended.  If  I  have  spoken  chiefly  of 
three  of  the  oldest  and  best  known  indicators 
of  the  present  generation,  I  quite  realise  that 
the  next  generation  of  chemists  may,  possibly,  do 
just  as  good,  or  better,  work  with  3  or  4  of 
those  le.ss-known  indicators  whose  names  and 
constitution  are  given  on  Dr.  Moir's  valuable 
table. 


THE  UNION  PATENTS  BILL. 


A.  L    Spook  and  W.  E.  John  (Members). 

Whilst  matters  of  law  are  not,  as  a  rule,  of 
very  engrossing  interest  to  technical  men,  it  is 
believed  that  the  subject  matter  of  the  present 
paper  is  one  of  paramount  importance  both  to 
the  members  of  this  Society   and  to  the   mining 
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industry.  We  have  before  us  at  present  a  law  in 
its  plastic  condition,  one  upon  which  the  fortune 
and  future  welfare  of  any  member  may  sooner  or 
later  be  vitally  dependent.  It  surely,  therefore, 
behoves  us  as  members  of  the  largest  scientific 
society  in  this  sub-continent  to  do  our  utmost  to 
have  the  new  Patents  Act  for  the  Union  passed 
with  the  fewest  possible  blemishes. 

The  folloveing  discu.ssion  of  the  principal 
points  of  interest  in  the  proposed  Act  may  per- 
haps be  made  somewhat  clearer  if  the  general 
nature  of  patents  is  first  briefly  considered. 

A  patent  is  a  document  granted  by  the  Govern- 
ment and  purporting  to  give  the  owner  of  a 
patentable  invention  the  exclusive  benefit  of  his 
invention  for  a  limited  period.  The  patent  right 
so  granted  is  in  effect  the  Government's  part  of 
a  bargain  between  the  Government  and  the  in- 
ventor, in  which  the  latter  makes  his  invention 
known  to  the  public  in  return  for  receiving  such 
right.  It  is  a  purely  artificial  creation  and  as 
such  has  its  limitations  and  drawbacks ;  but  on 
the  whole,  there  would  appear  to  be  no  better 
form  of  return  which  could  be  given  to  the 
inventor.  The  inventor's  reward  is  automatically 
adjusted  since  it  depends  primarily  upon  the 
value  of  the  invention  to  the  public  and  the  skill 
with  which  the  invention  is  exploited. 

The  Bill  which  is  the  subject  of  this  paper  has 
been  drafted  by  a  Government  Commission  con- 
sisting cf  Lord  de  Villiers,  Sir  .James  Rose-Innes, 
and  Mr.  W.  P.  Schreiner,  K.C.  with  Capt.  E. 
Christian  as  Secretary.  Whether  it  represents 
what  the  Government  will  ultimately  present  to 
Parliament  and  what  amount  of  revision  it  vrill 
receive  in  Parliament  are  matters  for  conjecture. 
The  Bill  is  substantially  modelled  on  the  present 
Transvaal  Patents  Proclamations,  which  for  the 
last  eleven  years  have,  on  the  whole,  been  found 
to  work  well.  Some  features,  including  transi- 
tory provisions  to  cover  the  change  from  Provin- 
cial to  Union  administration,  have  been  borrowed 
from  Australia  ;  and  certain  innovations,  .some 
useful  and  others  the  contrary,  have  been  taken 
from  the  pre.sent  British  Act.  It  is  of  course 
I^roposed  to  have  one  Patent  Law  for  the  whole 
of  the  Union,  and  to  grant  a  single  patent  covering 
the  whole  territory  in  place  of  the  four  patents 
now  necessary  for  that  purpose. 

Patent  Office. — There  is  to  be  a  central  Patent 
Office,  the  most  likely  situation  for  which  is 
Pretoria,  and  jirovision  is  also  made  for  sub- 
offices  in  the  other  Provinces  at  which  applications 
can  be  lodged.  The  benefit  expected  from  the 
sub-oflices  is  not  very  apparent ;  they  have  not 
been  found  necessary  in  such  extensive  countries 
as  the  United  States  and  Australia.* 

*Section  Hi. 


Provincial  Patents.  —  Existing  Provincial 
patents  will  remain  in  force  (unless  surrendered)  ; 
their  periods  and  renewal  fees  will  be  unaltered, 
but  in  some  other  respects  they  will  be  subjected 
to  the  new  Act.  They  may  be  extended  to 
cover  the  Union  or  such  portion  of  the  same  in 
which  the  invention  is  new.  This  extension  is 
to  be  made  by  the  grant  of  a  new  patent  co- 
existent with  the  original  Provincial  patent.  As 
however  it  is  said  that  the  Crown  (from  which 
the  grant  ultimately  proceeds)  cannot  make  two 
grants  from  the  same  thing,  an  interesting  ques- 
tion arises  as  to  the  validity  of  this  procedure.* 

Commissioner  of  Patents. — A  Commissioner 
of  Patents  is  to  be  appointed,  and  it  is  recom- 
mended that  he  should  be  a  man  of  high  scien- 
tific and  legal  attainments.  This  recommendation 
will,  it  is  thought,  be  heartily  endorsed  by  all 
interested  in  patent  matters.! 

Deji.nition  of  Invention. — Coming  to  the  Bill 
itself,  attention  is  first  directed  to  the  definition 
of  invention  (presumably  "Patentable  Inven- 
tion") viz.  : — 

"  '  Invention  '  means  any  new  and  useful  art, 
process,  machine,  manufacture  or  composition  of 
matter,  or  any  new  and  useful  improvement 
thereof,  capable  of  being  used  or  applied  in  trade 
or  industry,  and  not  known  or  used  by  others  in 
the  Union,  or  in  any  foreign  country  (save  as 
provided  by  sections  50,  51  and  52  respectively 
of  this  Act)  and  not  patented  or  described  in  any 
printed  publication  in  the  Union  or  any  foreign 
country  before  the  application  for  a  patent  in 
respect  of  the  same."! 

To  define  what  should  be  patentable  is  admit- 
tedly no  easy  matter,  but  it  is  submitted  that  the 
above  definition  falls  short  of  solving  the 
difficulty. 

"  New  and  useful  art,  process,  machine,  manu- 
facture or  coiuposition  of  matter,  or  any  new  and 
useful  improvement  thereof,  capable  of  being 
used  or  applied  in  trade  or  industry  "  is  sound. 
Its  categorical  enumeration  of  the  six  broad 
classes  leaves  little  doubt  as  to  the  technical 
subject  matter  which  falls  within  the  scope  of 
patent  protection ;  while  it  rightly  excludes  any 
thing  having  no  industrial  applicability. 

In  "  known  or  used  by  others "  the  word 
"  others  "  has  no  context  to  contrast  with.  Pre- 
sumably it  means  others  than  the  actual  inventor 
or  his  nominee.  Moreover  the  phrase  is  inde- 
finite particularly  as  to  time.  In  the  correspond- 
ing United  States  definition  the  words  "  before 
his  invention  or  discovery  "  are  added. 

The  addition  of  the  words  "  any  foreign  coun- 
try "  however   is  thought  to   be  open  to  serious 

".Sections  6,  7,  8,  9. 
tSection  18. 
Jlntroductory  4. 
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criticism.  It  involve.s  placing  Union  Patentees 
in  a  j3o.sition  of  uncertainty  probably  unequalled 
in  tlie  world.  Very  many  year.s  ago  tbe  United 
States  .statute  contained  similar  words,  but  their 
obvious  injustice  and  tendency  to  discourage 
invention  soon  resulted  in  their  elimination.  The 
British  Law  again  takes  no  account  whatever  of 
knowledge  or  use  outside  the  Realm.  The  ulti- 
mate object  of  the  Union  Patent  Law  is  to 
increase  the  sura  of  industrial  knowledge  avail- 
able to  the  peo[ile  of  the  LTnion,  and  it  is  in  no 
way  concerned  with  the  personal  knowledge  or 
practices  of  people  in  other  countries.  As  the 
draft  now  stands  a  Union  patent  could  be 
defeated  by  knowledge  or  use  of  the  invention 
among  the  head  hunters  of  Borneo.  It  might  be 
supposed  at  the  first  glance  that  the  distinction 
between  knowledge  by  others  in  the  Union  and 
elsewhere  is  merely  a  territorial  one.  It  is  in 
fact  very  much  more.  Prior  knowledge  or  use 
by  others  in  the  Union  very  properly  stops  the 
patent  because  otherwise  the  patent  would  .stop 
such  others  from  exercising  their  pre-existing 
right.  The  .same  reasoning  does  not  apply  to 
persons  abroad  because  the  patent  cannot  touch 
them.  Of  the  excepting  sections  mentioned, 
Section  50  is  the  usual  one  permitting  an  inven- 
tion to  be  published  at  or  during  international  or 
industrial  exhibitions  without  prejudicing  the 
patent  subsequently  applied  for.  It  is  believed 
to  have  no  practical  value  whatever  whilst  pro- 
visional protection  can  be  obtained.  Section  51 
is  new  and  provides  that  "  prior  publication  shall 
not  invalidate  the  patent  if  the  patentee  proves 
that  the  publication  was  derived  from  him  and 
that  as  soon  as  he  learnt  of  it  he  protected  his 
invention  with  due  diligence." 

Sections'  52  and  84  are  to  the  effect  that  a 
patent  or  description  more  than  50  years  old  .shall 
not  itself  debar  a  patent  for  the  .same  invention. 
It  has  been  sugge.sted  that  these  are  dangerous 
clauses  because  they  permit  re-itatenting  of  all 
sorts  of  things  which  have  previously  been 
patented  in  this  country  or  elsewhere  for  more 
than  50  years,  and  so  prevent  the  public  from 
using  such  old  inventions.  It  is  thought  that 
the  danger  is  not  a  real  one.  A  publication  that 
is  more  than  50  years  old  is  for  all  practical  [lur- 
poses  dead  and  buried.  If  it  is  the  only  source 
of  knowledge  of  the  invention,  the  latter  is  lo.st 
to  the  public.  On  the  other  hand  an  old  inven- 
tion of  any  value  would  be  known  apart  from  its 
original  publication,  for  instance  by  current 
literature  or  public  knowledge  or  practical  use, 
and  would  thereby  be  rendered  unpatentable  to 
anyone. 

Another  excepting  section,  mention  of  which 
is  omitted,  is  Section  61.  The  first  part  of  this 
relates  to    fradulent   applications.     The  second 


part  waives  the  general  prohibition  regarding  an 
invention  already  patented  elsewhere  in  case  the 
application  was  made  here  by  the  same  applicant 
within  12  months  of  the  date  of  the  grant  of  the 
prior  application.  Publication  during  that  period 
also  is  not  fatal.  "  Date  of  grant  "  is  ambiguous  ; 
it  may  mean  date  of  application  for,  or  date  of 
i.ssue  of  the  patent,  the  difference  between  which  is 
always  some  months  and  may  be  years. 

One  ot  the  peculiarities  of  a  society  like  this 
is  the  unrivalled  opportunity  it  gives  speakers  to 
inflict  their  pet  fancies  on  a  temporarily  defence- 
less audience.  We  accordingly  put  forward  the 
following  definition  for  the  criticism  it  no  doubt 
de.serves,  with  however  the  secret  consolation 
that  after  all  the  last  word  will  be  ours. 

"  Invention  means  any  new  and  useful  art, 
machine,  process,  manufacture  or  composition  of 
matter  or  any  new  and  useful  improvement 
thereof  capable  of  being  applied  in  trade  or 
industry. 

"An  invention  shall  not  (save  as  provided  by 
the  necessary  excepting  sections)  be  considered 
as  new  if  at  the  date  of  the  application  for  a 
patent  in  the  Union  in  respect  thereof, 

"  (a)  it  is  publicly  used  or  manufactured  by 
others  in  the  Union  ;  or, 

"  (b)  it  is  a  matter  of  common  knowledge  in 
the  Union  or  abroad  ;  or, 

"  ((-■)  it  is  described  in  a  printed  publication 
in  the  Union  or  abroad  in  such  a  manner  as  to 
make  it  reasonably  available  to  the  public  in  the 
Union  ;  or, 

"  (d)  it  has  been  patented  in  the  Union  or 
abroad  within  50  years  prior  to  the  application  ; 
"Provided  that  use  of  the  invention  by  others 
or  its  publication  in  print  without  the  knowledge 
and  consent  of  the  inventor  shall  not  prejudice 
the  application  for  a  patent  or  provisional  [irotec- 
tion  or  letters  patent  obtained  thereon  ;  if  such 
use  or  i)ublication  was  derived  from  the  inventor, 
and  if  in  the  event  of  his  learning  of  such  use  or 
publication  he  thereafter  made  such  application 
with  reasonable  diligence." 

Applirant. — According  to  the  present  Trans- 
vaal law  the  actual  inventor  must  apply  for  the 
patent,  either  alone  or  conjointly  with  others 
It  is  proposed  in  future  to  allow  the  a.ssignee  or 
agent  or  attorney  of  the  inventor  also  to  obtain 
the  patent.  At  the  present  time  in  the  Caiie 
and  Natal  an  apparently  valid  patent  may  be 
obtained  by  a  resident  who  has  received  knDW- 
ledge  of  the  invention  from  another  country, 
whether  from  the  actual  inventor  or  not.  This 
somewhat  curious  practice  is  a  relic  of  the  period 
when  British  inventors  did  not  exist  and  all  new 
inventions  were  brought  into  England  by  travel- 
lers from  Flanders  and  other  foreign  countries 
This  was  done  often   "  at  peril  of  their  lives"  as 
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the  old  writers  put  it  and  accordingly  merited 
reward ;  but  at .  the  present  day  the  practice 
eannot  logically  be  supported  and  will  not  con- 
tinue under  the  Union  Act.* 

Restricting!  Invalid  Patents. — The  Commis 
sioners  report  that  they  carefully  con.sidered 
what  procedure  is  most  advisable  to  prevent  or 
check  the  issue  of  invalid  patents.  Whilst  they 
consider  that  as  an  abstract  question  the  best 
cour,se  is  that  of  an  official  examination  for 
novelty  and  patentability  as  is  done  in  Great 
Britain,  United  States,  Germany  and  some  other 
countries,  they  are  satisfied  that  local  conditions 
render  such  a  course  out  of  the  question.  They 
accordingly  recommend  that  full  opportunity 
should  be  given  for  anyone  to  oppose  the  grant 
befiire  issue  of  the  patent. 

The  following  is  the  armoury  of  weapons  with 
which  the  Act  provides  an  intending  opponent, 
and  against  which  the  inventor  should  be  fore- 
armed, viz.  : — 

('()   Invention  obtained  from  opponent. 

(Ij)  Invention  obtained  by  fraud 

{(■)  Prior  patent  in  the  Union. 

(d)  Complete  specification  covers  wider  inven- 
vention  than  the  provisional  specification,  the 
additional  matter  having  meanwhile  been  pro- 
tected by  the  opponent. 

(e)  Invention  not  novel  or  not  capaVle  of  being 
protected. 

{/')  Alleged  true  and  first  inventor  not  such. 

(//)  Invention  contrary  to  law  public  order  or 
morals. 

(/*)  Invention  described  is  pureh'  hypothetical. 

(/)  Complete  specification  insufficient. 

(,/)  Title  of  the  invention  does  not  truly 
indicate  the  subject  matter  of  the  invention.! 

This  is  a  formidable  enough  list  which  should 
be  capable  of  preventing  the  issue  of  any  but  the 
.soundest  patents.  Unfortunately  its  purgative 
virtues  are  carried  to  the  point  of  vice.  For 
instance,  in  the  last  item  the  very  existence  of 
the  patent  is  made  dependent  upon  the  accuracy 
of  what  is  nothing  more  than  a  label,  the  sole 
purpose  of  which  is  roughly  to  identify  the 
nature  of  the  invention  and  to  allow  it  to  be 
properly  clas.sified.  Its  origin  points  to  the 
existence  of  atavism  in  law,  because  in  Great 
Britain  in  the  very  early  history  of  patents 
the  grant  was  made  on  the  title  only,  and 
consequently  a  person  who  had  in  fact  in- 
vented a  spade  was  very  properly  pulled  up 
from  obtaining  a  patent  lor  an  agricultural 
instrument.  We  are,  however,  now  long  past 
that  time,  and  the  Examiner  of  Patents  must, :[: 
and  does,  see  that  the  title  is  correct  before  he 
passes  on  an  application  for  publication. 

•Sect.  u. 
♦  Set't  49. 
ISect.  37. 


Item  (e)  is  also  thought  to  be  objectionable. 
Surely  what  is  meant  is  that  the  invention  does 
not  come  within  the  statutory  definition  of  a 
patentable  invention. 

It  is  only  the  barest  justice  that  an  oiJiJonent 
should  be  compelled  to  particularize  his  objec- 
tions so  that  an  applicant  can  know  exactly  what 
he  has  to  meet  and  so  make  up  his  mind  whether 
to  proceed  or  not.  The  Bill,  however,  contains 
no  such  provision  ;  nor  does  it  provide  for  [iroper 
security  being  found  by  the  opposing  parties 
before  entering  into  litigation. 

Claims. — As  is  probably  fairly  generally 
known,  a  patentee  is  required  to  put  on  record  a 
claim  or  claims  precisely  defining  the  monopoly 
which  he  seeks.  Hitherto  the  law  in  this 
country  on  this  point  appears  to  have  been  that 
one  invalid  claim  vitiated  the  whole  patent. 
This  is  now  altered  by  Section  53,  which  makes 
the  claims  independent  as  regards  their  validity. 
Had  this  been  the  law  in  1S97  the  inventors  of 
the  cyanide  process  would  ))erhaps  have  received 
an  adequate  return  for  what  they  have  done  for 
the  industry.  The  .same  care  and  skill  in  drafting 
claims  w-ill  still  be  necessary  as  hitherto  since 
invalid  claims  may  be  severely  penalised.* 

It  is  proposed  that  opposition  proceedings 
shall  be  before  the  Commissioner  of  Patents  who, 
as  mentioned  above,  is  to  be  both  a  scientist  and 
lawyer.  The  Commissioner  is  to  have  practically 
the  same  status  as  a  judge,  .i.nd  appeals  go  direct 
from  him  to  the  Appellate  Division  of  the 
Supreme  Court,  t 

Sperijiaitions. — One  of  the  conditions  of 
obtaining  a  patent  is  the  filing  of  a  full 
specification.  Instead,  however,  of  aoing  this 
at  once  an  applicant  may  lodge  a  provisional 
specification  with  the  object  of  obtaining  pro- 
visional protection  for  any  period  not  exceeding 
9  months  before  he  proceeds  to  the  full 
patent.  The  differences  which  in  practice 
occur  between  these  two  documents  relating 
ostensibly  to  the  same  invention  are  dealt  with 
somewhat  fully  in  the  Bill. 

Thus,  if  the  complete  specification  goes  sub- 
stantially beyond  the  provisional,  the  Commis- 
sioner may  refuse  to  accept  the  former,  or  with 
the  applicant's  con.sent,  may  cancel  the  provisional 
specification  and  regard  the  complete  as  constitut- 
ing a  fresh  application.  This  of  course  involves 
possible  loss  of  priority.  Again  the  application 
may  be  allowed  to  proceed  as  far  as  the  invention 
originally  specified  is  concerned,  whilst  the  addi- 
tional matter  is  treated  as  forming  a  fresh 
application.  J 

It  is  further  provided  that  disconformity  be- 
tween   the    specifications    is    not   a    ground    for 

"•SectioiTs:!. 
tSeitions  .'i4,  IS,  19. 
J.Seetion  42. 
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invalidating  a  patent  provided  the  additional 
matter  was  novel  at  tlie  date  of  the  complete 
specification  and  was  invented  by  the  applicant 
or  one  for  whom  he  acts.*  This  provision  is 
difficult  to  reconcile  with  clau.se  (d)  of  the 
grounds  of  opposition. 

Conversely,  a  .single  complete  specification  may 
cover  the  subject  matter  of  two  or  more  separate 
provisional  specifications  so  long  as  the  invention 
described  in  the  latter  are  cognate  or  modifica- 
tions of  one  another  The  patent  granted  in  this 
case  bears  the  date  of  the  earliest  provisional 
application,  but  in  considering  its  validity  and 
for  the  purposes  of  opposition  {e.q.,  under  clau.5e 
(d)),  the  ditierent  claims  of  the  complete  speci- 
fication may  have  to  be  correlated  in  date  with 
the  different  provisional  specifications — often  a 
sufficiently  unenviable  task  one  would  think,  t 

Patents  of  Addition. — Patents  of  addition  may 
be  obtained  for  improvements  or  modifications 
of  an  already  patented  invention.  The  only 
difi'erence  between  them  and  main  patents 
appears  to  be  that  no  renewal  fees  are  payable 
on  them  and  that  they  expire  with  the  main 
patent,  which  is  generally  a  drawback  from  the 
patentees  point  of  view.l 

Renewal  Fees. — Renewal  fees  will  be  required 
to  kee|)  the  patent  in  force,  but  their  value  is  not 
stated.**  The  (iresent  Transvaal  fees  are  very 
moderate,  viz.,  £2  increasing  annually  to  amaxi 
mum  of  £7.  These  have  been  found  ample  and 
it  is  to  be  hoped  that  under  Union  they  will  not 
be  exceeded.  We  all  know  that  the  tendency  of 
governments  is  to  seize  upon  all  possible  sources 
of  revenue  but  it  is  wrong  to  look  upon  patents 
and  patentees  as  direct  sources.  The  chief 
utilitj-  of  renewal  fees  is  to  weed  out  at  an  early 
stage  patents  which  are  of  no  value,  but  they 
should  not  be  regarded  as  taxes  on  invention. 
The  short  memoried  and  unmethodical  are  looked 
after  since  overdue  renewal  fees  may  be  paid 
with  a  fine  ;  and  even  if  a  patent  has  actually 
lapsed  by  nonpayment  of  said  fees  it  may  be 
restored,  subject  to  proper  safe  guards  to  protect 
any  jierson  who  ma}'  have  begun  to  use  the 
invention. tt 

Extension. — Those  to  whom  Dame  Fortune  has 
been  tardy  may  be  glad  to  know  that  in  the 
case  of  a  particularly  important  invention,  for 
which  the  patentee  has  been  inadequately 
remunerated,  the  Court  may  order  the  patent 
to  be  extended  for  a  further  period  not 
exceeding  7,  or  in  exceptional  cases,  14  years.  1:J: 


'Section  59. 
t  Section  60. 
JSeetion  71. 
"Section  .^S. 
tt  Section  72. 
JlSection  70. 


Surrender. — Although  a  patent  is  generally 
something  of  an  asset,  it  may,  under  some  cir- 
cumstances, prove  to  be  an  inconvenient  posses- 
sion which  one  is  glad  to  be  rid  of.  Hitherto 
there  has  been  no  means  of  putting  an  end  to 
its  existence  before  the  renewal  fees  fall  due, 
but  now  a  patentee  may  apply  to  surrender  his 
patent  at  any  time  provided  he  is  not  engaged 
in  litigation,  and  subject  to  the  rights  of  others.* 
Patent  AyeiUs. — The  portion  of  the  Bill  relat- 
ing to  Patent  Agentst  is  perhaps  of  more  interest 
to  the  writers  than  to  other  members  ;  but  jiro 
bably  everyone  is  liable  to  invent,  just  as  they 
are  to  fall  ill  or  make  a  will,  in  all  of  which 
contingencies  qualified  assistance  is  at  least 
desirable.  Even  when  we  have  a  tooth  out  we 
insist,  through  the  legislature,  on  seeing  the 
dentist's  dii)lonia.  If  we  take  this  care  in  ridding 
ourselves  of  an  encumbrance,  should  not  the 
channels  by  which  we  seek  to  secure  the  results 
of  indu.stry  and  thought  be  equally  well  guarded  ! 
To  resume  the  analogy  for  a  moment,  we  demand 
the  whnle  tooth  and  nothing  but  the  tooth,  and 
equally  is  it  necessary  for  the  inventor  to  cover 
all  that  he  has  invented,  but  nothing  else,  if  he 
is  to  be  fuHy  and  .safely  protected. 

Now,  and  for  the  past  1 1  years,  patent  agents- 
practising  in  the  Transvaal  have  required  to  be- 
enrolled  and  (except  those  here  before  the  war) 
have  been  admitted  only  after  passing  a  somewhat 
stringent  examination  covering  South  African 
and  foreign  law  and  practice  and  technical  sub- 
jects. 

The  Bill  proposes  to  apply  similar  conditions 
to  the  whole  of  the  Union  but  first  to  admit  any 
person  who  has  been  practising  as  a  patent  agent 
in  any  part  of  the  Union  for  6  months  prior  to 
the  commencement  of  the  Act,  and  also  any  one 
who  has  been  an  "officer"  in  any  Provincial 
Office.  lit  is  not  very  clear  what  ''  officer " 
means,  but  it  does  not  appear  to  exclude  an 
office  boy  who  might  have  been  employed  20 
years  ago  and  might  now  be  a  farm  labourer  on 
the  other  side  of  the  world.  Comment  is  surely 
needless.  There  can  be  no  objection  to  solicitors 
acting  as  patent  agents  but  it  is  submitted  to  be 
wrong  to  allow  them,  as  is  proposed,  to  call 
themselves  patent  agents  without  specially 
qualifying  and  without  registration. 

C(tmpvilsory  Working. — A  feature  of  the  Bill, 
on  which  there  will  probably  be  widely  divergent 
opinions  is  that  dealing  with  compulsory  working 
of  inventions.     The  relevant  sections  are  : — 

"  77.  (1)  Any  person  interested  raaj',  after  the' 
expiration  of'  two  years  from  the  granting  of  the 
patent  present  a  petition  to  the  Commissioner 
alleging  that  the  reasonable  requirements  of  the 

•Section  70. 
tSection  S9.. 
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public  with  respect  to  a  patented  invention  have 
not  been  satisfied  and  praying  for  the  grant  of  a 
compulsory  licence  or  in  the  alternative  for  the 
revocation  of  the  patent. 

"  Provided  that  no  order  of  revocation  shall  be 
made  before  the  expiration  of  three  years  from 
the  date  of  the  patent  or  if  the  patentee  gives 
satisfactory  reasons  for  his  default. 

''  78.  For  the  purposes  of  the  last  preceding 
section,  the  reasonable  requirements  of  the  public 
shall  not  be  deemed  to  have  been  satisfied 

"(a)  If  by  reason  of  the  default  of  the  patentee 
to  manufacture  to  an  adequate  extent,  and 
supply  on  reasonable  terms,  the  patented  article, 
or  any  parts  thereof  which  are  necessary  for  its 
efficient  working,  or  to  carry  on  the  patented 
process  to  an  adequate  extent,  or  to  grant  licences 
on  reasonable  terms,  any  existing  trade  or 
industry  in  the  Union  is  unfairly  prejudiced,  or 
the  demand  for  the  patented  article,  or  the  article, 
or  the  article  produced  by  the  patented  process  is 
not  reasonably  met  :  or, 

"  (h)  if  any  trade  or  industry  in  the  Union  is 
unfairly  urejudiced  by  the  conditions  attached  by 
the  patentee,  before  or  after  the  passing  of  this 
Act,  to  the  purchase,  hire  or  use  of  the  i)atented 
article,  or  to  the  u.sing  or  working  of  the  patented 
process." 

The  compulsory  licence  is  old  and  not  very 
unreasonable,  but  has  never  to  our  knowledge 
been  made  use  of.  The  novel  feature  is  the 
•  alternative  of  revocation  and  the  detailed  ex|ilan- 
ation  of  what  constitutes  failure  to  satisfy  the 
reasonable  recpiirements  of  the  public. 

It  is  necessary  to  recall  that  a  validly  patent- 
able invention  is  something  quite  new  to  the 
public,  something  which  they  have  previously 
never  had  either  the  right  or  the  opportunity  to 
use,  and  which,  had  it  never  been  invented,  they 
would  be  no  worse  off  without.  One  might 
think,  therefore,  that  the  public  can  have  no 
reasonable  requirements  in  regard  to  the  inven- 
tion, that  no  existing  trudeor  industry  can  be 
prejudiced,  unfairly  or  otherwise,  by  not  getting 
the  u.se  of  the  invention,  and  that  as  the  result 
these  sections  are  largely  nugatory.  However, 
.proceedings  which  have  taken  place  under  the 
present  British  Patent  Act  (from  which  these 
.sections  are  taken)  .show  that  this  is  not  the  case 
and  that  the  law  requires  a  patentee  to  exploit 
his  invention  or  take  the  chance  of  losing  bis 
patent.  Why  this  should  be  .is  not  very  clear. 
Surejy  an  inventor  does  enough  in  return  for  his 
limited  monopoly  when  he  fully  and  [tublicly 
discloses  the  invention  so  that  it  may  be  used  by 
any(;ne  after  his  patent  exi)ires.  Now  he  is  to  be 
reijuired  not  only  to  disclose  the  invention,  but 
al.so  apparently  to  exploit  it. 


Whilst  we  are  fully  alive  to  the  desirability  of 
fostering  new  industries  in  the  country,  we 
believe  that  this  section  as  a  means  to  that  end  is 
too  drastic.  There  are  many  inventions  which, 
of  course,  cannot  be  worked  in  tliis  country,  and 
the  fewness  of  industrial  establishments  and  lack 
of  comiietition  for  new  things  introduces  the 
danger  of  an  inventor  being  frozen  out  of  his 
invention.  The  result  to  be  feared  from  this 
section  is  the  discouragement  of  inventors  and 
loss  of  inventions  to  the  country. 

Contracts. — A  rather  curious  new  feature  is 
one  restricting  the  patentee's  right  to  make 
contracts.  He  cannot  licence  the  use  of  his 
patented  invention  conditionally  ujion  the  licensor 
binding  him.self  not  to  u.se  material  supplied  by 
third  parties  or  to  buy  unpatented  goods  only 
from  the  licensor.  Is  not  this  cla.ss  legislation 
against  patentees  ?  Licences  are  not  to  extend 
beyond  the  term  of  the  patent.  The  existence  of 
a  contract  such  as  the  above,  which  is  illegal 
according  to  the  Act,  is  available  as  defence  in  an 
action  for  infringement  of  the  patent  and  appar- 
ently whether  the  infringer  is  a  party  to  the 
contract  or  not.* 

Damages — Marking. — A  patentee's  remedy  for 
the  unauthorized  use  of  his  invention  is  an  action 
for  infringement,  in  which  he  may  claim  an 
interdict  and  also  damages  for  the  loss  the 
infringement  has  caused  him.  In  the  future  the 
recovery  of  damages  will  be  contingent  upon  the 
infringer  having  had  reasonable  notice  that  a 
patent  exists.  Patented  articles  will  accordingly 
require  to  be  marked  with  the  number  and  date 
of  the  patent.!  On  the  other  hand,  false  repre- 
sentation that  an  article  is  patented  will  meet 
with  .severe  punishment..: 

hifi-ingeiiient,  Revocation. — In  defending  an 
action  for  infringement  the  alleged  infringer  can 
attack  the  validity  of  the  patent  on  practically 
every  possible  ground.  He  can  in  future  have 
the  patent  revoked,**  although  formerly  a  [jatent 
declared  invalid  in  an  action  for  infringement 
could  remain  in  force  unless  separate  proceedings 
for  revocation  were  taken. 

Threats. — The  provision  regarding  unfounded 
threats  of  legal  proceedings  remains  the  same, 
that  is,  if  any  one  unjustifiably  threatens  another 
with  liability  for  infringement  without  bringing 
the  matter  to  a  head,  or  as  has  been  .said,  "  holds 
the  sword  of  Damocles  over  him,"  the  one  threa- 
tened can  obtain  an  interdict  against  the 
continuation  of  the  threats  and  recover  any 
damage  he  has  suffered. ft 

•Section  80. 
t.Soction  81. 
I  Section  101. 
"Section  SI. 
ft 'Section  S5. 
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Go-vernment. — llie  Union  Government  can 
acquii-e  a  patented  invention  upon  compensating 
the  patentee.  Patents  for  instruments  or  muni- 
tions of  war  may  be  assigned  to  the  Minister 
of  Defence,  and  if  the  latter  so  directs  are 
made  .secret  patents  and  not  published  as  are 
others.* 

Joint  Patentees. — As  regards  joint  patentees, 
the  draft  Act  permits  each  to  use  the  invention 
for  his  own  profit  without  accounting  to  the 
other,  but  not  to  grant  licences  independently. 
When  one  of  them  dies  his  interest  passes  into 
his  estate,  a  point  which  has  not  been  clear 
hitherto.! 

Shipi. — The  fact  of  our  country  being  now  a 
maritime  one  is  brought  home  by  the  exemption 
from  liability  from  infringement  of  patented 
apparatus  used  in  the  working  of  ships  in  South 
African  waters.  It  has  apparently  been  over- 
looked that  the  country  is  not  insular  and  that 
vehicles  from  other  countries  should  logically  be 
on  the  same  footing  as  ships.:]: 

I>>'f:igns. — An  entirely  new  departure  as  far  as 
the  Transvaal  is  concerned  is  the  provision  for 
registration  of  designs.** 

A  design  differs  from  a  patentable  invention  in 
that  function  is  an  essential  feature  of  the  latter 
whilst  the  former  depends  for  its  distinctiveness 
entirely  upon  its  apiiearance.  Thus,  novel  forms 
of  tools,  im|)lements,  fittings,  etc.,  may  be  pro- 
tected by  designs  registration  although  they  are 
unpatentable.  In  some  cases  double  protection 
is  obtained  by  simultaneous  patent  grant  and 
design  registration. 

Among  miscellaneous  matters  the  Commis- 
sioners recommend  a  speedy  classification  and 
indexing  of  all  patented  inventions  and  the  issue 
of  a  Patent  Journal,  both  of  which  will,  it  is 
thought,  meet  with  general  approval.  The 
establishment  of  an  adequate  library  is  [irobably 
a  no  less  urgent  matter. 

The  Bill  on  the  whole  seems  to  be  a  good  one. 
With  the  object  of  making  it  as  perfect  as 
po.ssible  it  may  be  suggested  that  this  Society 
should  use  its  infinence  to  eliminate  or  modify 
some  of  the  defects  which  have  been  referred  to. 
In  our  view  the  ideal  is  to  ensure  that  as  far  as 
possible  every  patent  which  is  issued  shall  be 
reasonably  valid  and  to  grant  it  without  condi- 
tions or  restrictions  excei)t  perhaps  the  payment 
of  nominal  renewal  fees. 

Mr.  Andrew  Crosse  (Pa.^f-I'resident):  I 
beg  to  propose  a  vote  of  thanks  for  this  paper. 
Dr.  Caldecott  ought  to  have  been  here.     I  think 

•Sections  8d-7-8. 
♦Section  94. 
{Section  100. 
■'^Chapter  III. 


he  has  had  more  to  do  with  patents  than  most  of 
us.  There  are  numbers  of  legal  points  raised 
which  I  fear  I  am  not  competent  to  question,  but 
I  do  hope  that  before  long  we  shall  be  able  to 
take  out  a  patent  for  the  whole  Union  and  not 
be  obliged  to  take  one  for  each  Province 
separately.  It  is  high  time  this  matter  was 
arranged. 

Mr.  ThoS.  Donaldson  (Member  of  Council)  : 
I  beg  to  second  the  vote  of  thanks  to  the  authors. 
When  we  consider  the  number  of  trades  and 
professions  necessar_y  to  the  mining  industry  and 
the  consequent  scope  which  the  industry,  in  our 
midst,  provides  for  the  development  of  new 
ideas,  it  can  hardly  be  disputed  that  the  authors 
have  performed  a  public  .service  in  bringing 
this  paper  on  the  "  Union  Patents  Bill  ''  for- 
ward. 

Before  saying  anything  about  the  paper  itself, 
I  would  like  to  express  concurrence  with  the 
authors'  suggestion  that  we,  as  a  Society,  nuxke 
re})resentations  in  the  proper  quarter  with  a  view 
to  having  any  blemishes  in  the  Draft  Act  modi- 
fied or  removed. 

The  authors  express  doubt  as  to  the  utility  of 
Provincial  Offices  which  it  is  proposed  to  estab- 
lish. It  occurs  to  nie  that  these  offices  might  be 
made  useful  to  the  ])ublic  by  providing  in  each 
one  a  pro[)er  index  of  old  patents  and  copies  of 
all  documents  necessarj'  for  the  making  of  a  com- 
plete search.  It  is  to  be  remembered  that  the 
Comnii.ssion  responsible  for  this  Act  recommend 
that  no  examination  as  to  novelty  be  undertaken 
by  the  Patent  Office,  so  that  the  onus  of  making 
such  a  search  falls  on  the  intending  patentee,  and 
if  no  facilitips  for  this  are  available  in  the 
different  provinces,  it  is  conceivable  that  the 
process  might  prove  very  expensive  to  any  one 
living  a  considerable  distance  from  the  Central 
Office.  True,  no  such  facilities  are  provided  in 
certain  other  big  countries,  for  example,  America, 
but  then  the  American  Patent  Office  does  under- 
take examination  as  to  novelty. 

I  agree  with  the  authors  that  the  definition  of 
what  constitutes  an  invention  is  far  too  exacting 
and  ought  to  be  modified  to  bring  it  more  into 
line  with  the  existing  Patent  Laws  of  older  coun- 
tries. I  like  the  author's  definition  much  better 
and  would  like  to  see  it  adopted.  It  a[>pears  to 
me  also  that  the  authors  are  right  in  their  objec- 
tion to  the  provision  that  inaccuracy  of  title  may 
form  grounds  of  opposition,  especially  when  in 
terms  of  Section  No.  37  of  the  Draft  Act  the 
title  will  have  received  the  sanction  of  the  Com- 
missioner of  Patents  before  the  contents  of  the 
patent  have  become  public  knowledge.  After  all' 
the    wording    of    a    title    in   such   a   way  as    to 
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convey  properly  the  real  nature  of  the  subject 
matter,  is  not  always  easy,  and  often  leaves  room 
for  different  opinions. 

I  find  myself  again  in  agreement  with  the 
authors  in  their  objections  to  the  regulations 
dealing  with  the  qualifications  of  persons  entitled 
to  act  as  Patent  Agents.  Many  of  us  have  had 
exi)erience  of  the  "man  with  an  idea."  In  most 
instances  he  is  not  really  resi)onsibIe  for  his 
actions,  and  if  he  gets  into  the  hands  of  a  Patent 
Agent  whose  keenness  for  business  is  more 
marked  than  his  knowledge  of  the  law,  it  i.s 
likely  that  he  will  find  his  "idea"  to  be  an  un- 
profitable one.  In  the  matter  of  taking  out  a 
patent,  honest  and  competent  advice  is  very 
necessary. 

On  the  question  of  working  of  patents  and 
granting  of  licence.?,  the  authors  state  that  there 
is  room  for  much  difference  of  opinion,  and  that 
is  undoubtedly  the  case.  Personally  I  think  the 
provisions  of  the  Act,  in  this  respect,  are  in  the 
main  sound.  It  is  all  very  well  to  argue  that 
had  the  patentee  never  made  his  invention  known 
the  public  would  have  been  none  the  wiser  and 
no  worse  off,  but  having  once  made  his  ideas 
known  and  obtained  protection  for  it  in  the 
form  of  a  patent,  the  individual  concerned  takes 
upon  himself  a  responsibility,  the  importance  of 
which  varies  directly  according  to  the  value  of 
his  patent. 

Had  he  kept  his  idea  entirely  to  himself  he 
would  have  made  it  possible  for  some  other 
individual  who  maj'  also  have  conceived  the 
same  idea  to  exploit  in  his  own  and  the  public 
intere.st. 

Let  us  imagine  that  an  invention  of  sufficient 
importance  to  revolutionise  a  certain  industry  has 
been  protected,  say,  in  Great  Britain  and  also  in 
South  Africa,  and  that  no  provisions  for  working 
the  patent  or  for  granting  compulsory  licences 
have  been  made  in  the  Patent  Laws  of  the  latter 
country.  The  Patentee  might,  for  reasons  of  his 
own,  exploit  the  invention  in  Great  Britain  while 
depriving  South  Africa  of  the  benefits  of  it  alto- 
gether. It  may  be  argued  that  if  an  idea  can  be 
profitably  worked  in  a  certain  country  the 
Patentee  would  not  be  fool  enough  to  neglect 
doing  so,  but,  on  the  other  hand,  if  such  is  the 
case  he  does  not  suffer  much  from  a  certain 
amount  of  compulsion,  and  under  Section  No.  77 
of  the  Draft  Act  he  is  afforded  [irotection  from 
gross  injustice. 

The  President :  The  authors  have  presented 
for  our  consideration  a  clear  and  comprehensive 
review  of  the  new  Patents  Bill  ;  and  inventors 
would  do  well  to  study  carefully  the  many 
important  points  raised. 


THE  SAXD-FILLING  OF   MINES. 


(Read  at  Septemher  Meehii.'/,  19 lo.) 

By  W.   A.  C.\LDECOTT  (Past-President)  and 
O.  P.  Powell  (Member). 


DISCUSSION. 

Mr.  A.  McArthur  Johnston  (Past-Fresidenty. 
I  would  like  to  take  this  opportunity  of  thanking 
Jlr,  White  for  his  remarks  about  the  methods 
employed  in  te.sting  solutions  draining  from  the 
sand  filled  stopes  and  published  in  this  paper.  I 
would,  however,  draw  his  attention  to  two  points, 
first,  that  the  method  is  not  mine,  and  second, 
that  the  test  is  an  exceedingly  delicate  one,  and 
can  be  used  only  for  very  weak  cyanide  solutions. 
If  a  relatively  strong  cyanide  solution  had  to  be 
tested,  this  test  would  not  generally  be  adopted, 
or  if  so,  then  only  a  small  amount  of  the  original 
solution  would  be  taken. 

Again,  Mr.  White  would,  in  many  instances, 
find  that  there  is  a  considerable  amount  of 
ferrous  sulphate  present.  This,  however,  does 
not  to  my  knowledge  interfere  with  the  test.  The 
sodium  hydrate  and  the  ammonium  suljibide  are, 
practically  speaking,  added  at  the  same  time, 
and  the  selective  action  of  the  latter  is  such  that 
the  possibility  of  the  formation  of  ferrocyauide  is 
remote.  Our  tests  have  so  far  not  shown  the 
presence  of  ferrocyanide,  but  should  Mr.  White 
at  any  time  detect  such  we  will  be  pleased  if  he 
coald  communicate  that  knowledge  to  us. 

Mr.  R.  E.  Sawyer  (Visitor-) -.  The  sand- 
filling  on  the  Angelo  Section  E.R.P.M.  appears 
to  be  a  somewhat  different  proposition  from  that 
described,  in  so  much  as  the  work,  while  primarily 
designed  to  prevent  caving  on  a  large  scale,  is  at 
present  mainly  useful  for  reclaiming.  The  sand 
is  lowered  from  two  plants,  in  one  cass  down  an 
old  shaft,  in  the  other  through  a  300  ft.  borehole 
8  in.  dia.  into  the  upper  levels.  From  here  it  is 
run  through  the  old  and  partially  caved-in  work- 
ings, through  launders  and  on  the  foot-wall  down 
to  the  18th  level,  a  vertical  depth  of  2,630  ft. 
The  distributing  launders,  where  possible,  are 
laid  with  an  average  dip  of  15°,  12°  being  the 
minimum.  They  are  made  of  two  9  in.  x  li  in. 
planks  nailed  together  underground  into  a 
V-shape.  A  single  plank  can  be  handled  in 
places  underground  where  it  would  be  diflicult  to 
deal  with  a  complete  launder.  The  V-shape  i.s 
preferable  to  the  fiat-bottomed  launder  for,  being 
nearer  the  theoretically  correct  shape  for  a 
launder  (hyperbola),  the  .sand  will  flow  in  it 
on  a  Hatter  grade  than  in  a  rectangular  launder 
and  it  is  not  so  liable  to  choke  as  the  smallest 
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stream  of  water  will  entirely  clear  it.  The  wear 
on  a  launder  dipping  15°  in  found  to  be  inappre- 
ciable except  where  there  is  a  curve  or  a  .sudden 
drop.  At  these  points  old  belting  is  used  as  a 
Jiner.     One  thousand  tons  per  day   of   10   hr.   is 


>)and  runninj;  in  VsliapeJ  launileis  through  slope. 

easily  carried  by  these  launders.  As  regards 
barriers,  jute  matting,  at  half  the  price  of  cocoa- 
nut  matting  is  used  throughout,  except  in  impor- 
tant places  where  a  large  (piantity   of   water   has 


to  be  drained  oft'  rapidly  through  a  .small  area. 
The  jute  is  laid  on  lagging  poles  3  in. — 4  in. 
dia.,  old  1  in.  pi(>es,  etc.,  -vhich  are  nailed  on  to 
light  upright  poles.  These  poles  need  not  be 
heavy,  0  in. — 8  in.  dia.  being  quite  sufficient  for 
an  8  ft.  stick.  In  places  where  the  dip  is  fairly 
fiat  an  ordinary  strong  12  ft.  lagging  has  been 
used  as  an  upright  successfully,  thus  .showing  that 
the  pressure  on  barriers  is  practically  nil.  See 
Fig.  I.     With  the  high-class  sand  produced  by 


4  >^?       itm(q'xs';  ient  to (xi  aiifk 

■<  nailid  tc  phnh    <&  ttt/ii  C^ny're 
to  Han^in<j  YVoLL 

Kig.  I. 

the  Caldecott  process,  these  barriers  are  efficient 
and  drain  perfectly  without  any  other  contrivance, 
such  as  drainage  launder.s,  being  provided.  A 
rise  can  be  put  through  this  sand  by  keei)ing  to 
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the  banging  wall,  within  two  day.s  of   filling.     A 
good  boy  will  rise  1 2  ft.  per  hr.  in  the  sand. 

C'osi. — The  cost  per  ton  of  sand  lowered  when 
the  plant  is  running  full  strength  and  when  there 
is  no  e.xcessive  capital  e.xpenditure  should  not 
exceed  4d. 

Below  is  given  a  table  for  an  average  month, 
(■ctober  1913:— 

White  wages 

Coloured  wages 

Col.    labour  sundries 

Timber  and  stores  . . . 

Workshops 

Transport  ... 

Water 

Power 


£1C9 
46 
28 
112 
]:? 
1 
42 
12 


Total  ... 


...  £423  for  19,490  tons. 
=  5'2d.  per  ton. 

When  the  sand  is  being  run  into  a  new  barrier, 
bales  of  bedding,  or  coarse  veldt  grass,  are  kept 
ready  and  when  a  leak  is  noticed  a  handful  of 
grass  is  put  in.  Very  large  holes  can  be  cheaply 
and  quickly  stopped  in  this  manner. 

An  illu.stration  of  some  of  the  methods  of  re- 
claiming may  be  of  interest. 

1.  Take  the  case  of  a  row  of  pillars  above  and 
below  a  drive,  and  a  patch  of  reef  left  on  the 
hanging  wall  in  a  very  wide  stope.  See  Fig. 
No.  2.  The  bottom  boxholes  of  the  stope  are 
closed   and    sand   run   in   until  a  cone  is  formed 


with  apex  just  below  the  lev?l.  The  boxhole 
immediately  above  is  then  closed  and  the  sand 
run  down  through  the  boxholes  East  and  West. 
This  process  is  continued  until  there  is  a  series  of 
cones  below  boxholes  and  all  the  boxholes  above 
the  level  are  closed  and  the  stope  above  filled 
with  sand.  The  rock  reclaimed  may  be  either 
trammed  out  on  a  track  laid  on  the  sand  or  shot 
down  a  rise  to  the  level  below.  The  floor  of  the 
rise  is  lined  with  ordinary  iron  chutes  hung  from 
the  top.  The  hanging  wall  is  got  by  rising  to  it 
and  undercutting  in  the  sand  sufficiently  to 
enable  the  reef  to  be  blasted  down  as  required. 
Xo  timber  is  used  in  the  rises.     Light  timber  is 
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used  to  keep  the  sand  off  the  track  as  the  pillars 
are  taken  out. 

2.  The  next  case  is  that  of  a  stope  which 
shows  signs  of  caving  and  has  become  too  dan- 
gerous to  work.  See  Fig.  No.  .3.  The  .stope  is 
swept  down  and  a  light  line  of  sticks  and  lagging 
is  run  within  4  ft.  of  the  face.  The  boxholes 
are  then  closed  and  sand  run  in.  When  the  stope 
is  full,  the  sand  between  the  face  and  the  timber 
is  then  dug  out  from  below  and  stoping  resumed. 
When  possible,  of  course,  jute  matting  is  laid  on 
the  timber  and  the  stope  face  kept  free  of  sand, 
but  sometimes  owing  to  bad  hanging  and  foot 
this  is  not  possible. 

A  curve  showing  percentage  moisture  of  sand 
mixture  and  the  grade  of  launder  in  which  it 
will  flow  safely,  is  attached. 


MIXING  COPPER  ORES  AT  ilESSINA. 


(Read  at  August  Meetin;/,  1913.) 

By  J.  Allan  Woodbuen,  M.Inst. M.M. 

(Associate). 


DISCUSSION. 

Mr.  J.  H.  Veasey  (Member)  -.  This  paper 
being  up  this  evening  for  final  discussion,  I  would 
state  my  deep  regret  that  such  a  valuable  paper 
has  not  received  more  attention. 

It  is  sometimes  said  that  the  value  of  a  paper 
can  be  gauged  from  the  amount  of  discussion  it 
produces.  This  is  iwf  true  in  the  case  before  us. 
The  apparent  lack  of  appreciation  may  be  due  to 
the  fact  of  the  paper  dealing  with  a  phase  of 
mining  foreign  to  Rand  methods  or  that  many 
members  by  lack  of  experience  of  the  particulai 
kind  are  shy  to  come  forward.  With  twelve 
years  exnerience  of  prospecting,  exploring  ancient 
workings  and  opening  up  new  mines,  I  have  not 
found  one  point  for  contention,  and  am  writing 
this  to  join  my  thanks  with  the  Society's  for  a 
moit  instructive  paper,  which  can  be  highly 
recommended  for  study  to  our  younger  mining 
members.  We  know  not  what  the  future  has  in 
store  nor  when  our  labours  may  be  transferred 
from  the  famous  Rand  whose  reef  seems  "  never 
to  be  lost  for  ever "  to  a  new  prospect  where  one's 
constant  thought  after  each  blast  is  :  "  Will  the 
reef  stiM  be  there." 

While  the  paper  teems  with  sound  practical 
knowledge,  the  section  on  development,  August 
Journal  p.  57,  and  the  method  of  stojiing  the 
soft  lode  when  over  20  ft.  in  width,  merit  parti- 
cular attention. 


YEXTILATIOX   OF  THE   MIXES  OF  THE 

RAXD  :  THE  PROBLEM  OF  OBTAIXIXG 

HEALTHIER  COXDITIOXS. 


(Read  at  Seplemher  Mee'iii'j,  1913.) 


G.  H.  Blexkissop,  M.Inst.M.M.  (Associate). 


niscussioN. 

Mr.  E.  J.  Moynihan  (As-wciate) -.  In  the 
solution  of  all  problems  the  first  nece.ssity 
is  to  state  the  facts  correctly.  The  author's 
main  object  is  to  lower  the  temperature  in 
the  working  places  of  the  mines  of  the  Rand. 
In  order  to  achieve  this  object,  it  is  first  of  all 
necessary  to  know  the  rate  at  which  the  rock 
temperature  increases  with  depth.  It  is  generally 
assumed  here  that  this  is  known,  and  that  the 
rate  of  temperature  increase  is  an  excei>tionally 
low  one.  It  is  an  easy  matter  to  prove  that  it 
is  neither  known  nor  exceptionally  low,  in  spite 
of  the  general  assumption  to  the  contrary,  which 
has  even  found  its  way  into  the  Encyclopredia 
Britannica  Year  Book. 

The  rate  of  increase  is  generally  taken  to  be 
approximately  1 '  for  every  2.54  ft.,  on  the  basis 
of  a  paper  read  before  this  Society  by  Messrs. 
Whitehouse  and  Wotherspoon  in  May,  1911. 
The  Government  Mining  Engineers'  report  for 
the  current  year  contains  a  large  number  of 
actual  mine  temperatures,  which  prove  that  the 
accepted  figure  is  very  far  from  the  truth. 

The  temperature  of  the  undisturljed  rock 
within  a  few  feet  of  the  surface  at  any  jiarticular 
place,  is  necessarily  and  actually,  within  a  degree 
or  so,  the  mean  temperature  of  tiiat  place.  The 
mean  temperature  of  Johannesburg  is,  closely, 
60°  F.  For  purpo.ses  of  calculation,  that  may 
therefore  be  taken  as  the  temperature  of  the  rock 
at  the  surface.  The  temperature  of  the  mine  air 
of  the  Rand  at  any  great  depth,  is  in  every  case 
less  than  the  actual  original  temperature  of  the 
rock  at  that  depth.  If  that  were  not  so,  air 
entering  the  mine  at  a  normal  temperature  of 
60°  would  come  out  of  the  mine  colder  than  it 
went  in — which  is  not  the  case.  The  tem|ierature 
gradient  calculated  on  the  basis  of  the  mine  air 
temperature,  is  therefore  always  less  than  the 
true  original  temperature  gradient  of  the  rock. 
How  much  less  depends  on  the  conditions  of  the 
mines. 

The  records  published  by  the  Mines  Depart- 
ment show  that  the  rate  of  increase  of  tempera- 
ture of  mine  workings  is  greater  than  1°  for 
every  100  ft.  in  about  a  dozen  of  the  mines  of 
the  iland.  In  two  ca.ses  the  rate  is  greater  than 
l°in  70,  and  on  the  New  Modderfontein  the  rate 
is  1°  in  61   ft.       It   is  therefore  clear   that   the 
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original  rate  of  increase  of  rock  temperature  in 
jnany  of  the  mines  of  the  Rand  must  have  been 
very  much  more  than  1°  in  100  ft.,  and  it  i.s 
probable  that  in  some  of  them  it  wa.s  nearly  1° 
for  every  50  ft. 

The  following  are  some  of  the  details  referred 
to: — 


Mine. 

Depth  for 

Ob.serva- 

tion. 

Tempera- 
ture at  that 
depth. 

Rate 

of 

Increa.se. 

Cons.  Langlaagte 

1,960 

Deg. 
80 

Deg.         Ft. 

1  for   98 

Glencairn 

996 

70 

„     99 

Langl.  Block  "B" 

1,750 

80 

„     88 

Luipaardsvlei  Est 

NewKleinfontein 

1,675 
1,800 

80 
80 

„     84 
„     90 

New  Modderfont' 

1,820 

90 

„     61 

Xew  Primrose  ... 

9  SO 

71 

„     90 

New  Rietfontein 

1,160 

73 

„     89 

New  Unified     ... 

1,260 

75 

„     84 

Robinson 

1,545 

76 

„     97 

Ro.«e  Deep 
Village  Main     ... 

1,540 
100 

83 
71 

„     68 

n              n 

2,000 

75 

„   134 

Village  Deep    ... 

1,924 
4,245 

60 
70 

„  424 

In  only  one  case,  apparently,  is  the  rate  as  low 
as  that  given  in  Messrs.  Whitehouse  and  Wother- 
spoon's  paper  ;  and  tliat  is  in  .Mr.  Whitehouse's 
own  mine — the  Village  Deep.  The  rate  there  is 
phenomenally  low,  according  to  the  figures 
furnished  in  the  Mines  De[iartnient  Report.  It 
is  1°  for  424  ft.  There  must  be  something  wrong 
with  the  figures.  They  give  the  temperature  of 
the  highest  and  lowest  workings  as  60°  and  70° 

■  respectively.  In  the  first  place  the  lowest  tem- 
perature in  the  Village  Main — the  upcast  for  the 
Village  Deep — is  given  as  1'  higher  than  the 
highest  temperature  in  the  deeper  mine  below  it. 
In  the  second  place  Messrs.  Whitehouse  and 
Wotherspoon  in  their  original  paper  give  plenty 
of   workings  temperatures  much  higher  than  70". 

'In  the  third  place  the  air  temperature  at  1,924  ft. 
in  depth  is  given  as  equal  to  the  mean  tempera- 
ture at  the  surface.  In  the  fourth  place,  if 
Messr.s.  Whitehouse  and  Wotherspoou's  tempera- 
ture gradient,  and  the  Mines  Department  figures 
are  both  cori-ect,  then  the  rock  in  that  mine  has 
the  somewhat  remarkable  and  exceptional  power 
of  withdrawing  heat  from  air  that  is  colder  than 
the  roek  itself. 

The  whole  question  of  the  determination  of 
the  temperature  gradient  in  rock — and  especially 
in  mines^is  in  a  very  un.satisfactory  state.  I 
wish  to  say  distinctly  that  I  do  not  question  the 

.  good  faith  of  any  of  the  observations,  but  I 
think  that  certain  mo.st  important  considerations 


have  been  overlooked.  I  hope  to  deal  with  them 
in  a  short  paper  for  this  Society  at  an  early  date. 

The  fact  that  experiments  have  shown  the 
uselessness  of  the  suggested  means  of  ventilation 
and  cooling  by  Roots  blowers  with  high  pressure 
air  has  already  been  pointed  out.  The  large 
consumption  of  power  necessary  has  been  also 
shown  by  former  speakers.  But  one  of  the 
reasons  for  the  failure  has  yet  to  be  made  clear. 
In  compressing  air  in  a  Roots  Blower  or  any 
other  similar  machine,  you  virtually  have  adia- 
batic  compression.  That  raises  the  temperature 
of  the  air  several  degrees  before  it  starts  going 
down  the  mine.  Once  in  the  air  pipe  it  can 
never  become  absolutely  as  cool  as  the  mine  air 
by  radiation  or  conduction.  Also,  and  especially 
as  it  is  not  free  to  take  up  moisture  in  the  pipe, 
it  tends  to  become  still  hotter  as  it  goes  down 
the  mine,  and  its  absolute  pressure  due  to  depth 
increases.  Since  it  only  does  frictioual  work  in 
the  pipe  its  temperature  is  not  sensibly  lowered 
by  expansion  or  "  wire-drawing  "  in  overcoming 
the  friction  of  the  pipe,  nor  on  escaping  at  the 
end  of  its  journey.  There  is  nothing  like  the 
refrigerating  efl:'ect  of  the  rock  drill,  which  as  it 
does  an  appreciable  amount  of  work,  releases  its 
air  at  a  temperature  much  lower  than  that  at 
which  it  receives  it.  A  few  such  machines  will 
reduce  temperature  several  degrees  over  a  fairly 
large  area  in  an  hour  or  so,  as  every  miner  knows. 

The  author  is  aiming  at  the  right  target  but 
he  cannot  hit  the  mark  with  this  particular  gun. 
The  gun  shoots  backwards. 


EXPLOSIVES   IN  HAND   AND   MACHINE 
LABOUR   STOPES. 


(Head  at  November  Meeting,   WIS.) 
By  T.  D.  Delprat  (ilember). 

DISCUSSION. 

Mr.  J.  H.  Veasey  (Member)  :  While  agree- 
ing that  theoretically  the  better  place  for  the 
detonator  is  the  bottom  of  the  hole,  I  would 
like  to  ask  the  author  for  more  information  on 
this  novel  practice,  and  if  it  has  the  approval  of 
the  Inspector  of  Mines. 

To  obtain  the  highest  practical  effect  from  a 
given  charge  of  explosive,  it  is  generally  con- 
sidered important  that  there  should  be  no  air 
spaces  between  the  explosive  and  the  sides  of  the 
hole.  One  of  the  advantages  of  plastic  explo- 
sives in  the  .safety  with  which  they  are  "squeezed" 
into  the  bottom  of  a  hole  and  take  its  shape, 
which  squeezing  is  done  quite  safely  before  in- 
serting the  primer.  With  the  detonator  at  the 
bottom  of  the  hole  two  risks  pre.sent  themselves, 
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1.  A  nervous  man   will   not   sufficiently   press 
tlie  cartridges  bora 3. 

2.  A  careless  man  might  tamp  too  hard  and 
cause  an  explosion. 

I  submit  that  more  information   on   this   new 
method  would  be  welcomed. 


ELECTRIC   BLASTING. 


(Read  at  October   Meeting,   1913.) 

By      Wm.     Cdllex,      (Past-President),      Thos. 

Donaldson   (Member   of   Council),    and 

W.    Waters   (Associate). 

DISCU.SSION. 

Mr.  E.  IVl.  Weston  {Member)  -.  I  have 
listened  to  Mr.  Moynihan's  criticism  on  my  con- 
tribution to  the  discussion  on  this  i)aper  with 
some  amusement.  I  am  afraid  the  feelings  of 
the  authors  must  have  been  somewhat  mixed  and 
that  they  often  felt  inclined  to  pray  to  be 
delivered  from  such  friends.  If  my  effort  was  so 
inane  as  he  imagines,  he  had  no  right  to  rob 
them  of  the  glory  of  annihilating  me  in  their 
reply.  Mr.  Moynihan  does  not  credit  my  state- 
ment that  the  amount  of  CO  and  CO.,  given  off  by 
fu.se  i.s  negligible  compared  with  that  produced 
from  other  sources.  What  are  the  facts  ?  Let 
us  omit  CO.,  from  breathing,  lights,  etc.  Let  us 
suppose  that  in  one  round  1  case  of  gelatine, 
is  exploded  and  8.5  ft.  of  fuse  is  used  to  fire 
the  holes.     According  to  Dr.  Moir 

CO.,  from  .50  lb.  gelatine  =  262-5  cu.  ft. 

CO."  from  8.5  ft.  fuse  =  1-06  cu.  ft. 

CO"  from  .50  lb.  gelatine  =  .50  cu.  ft. 

CO   from  8.5  ft.  fuse  =  0-78  cu.  ft. 
Comment   is  needless — CO.,  fuse  to  gelatine 
0-4%!  !     COfuse  to  gelatine' 1-6%!  ! 

Mr.  Moynihan  waxes  indignant  when  I  humbly 
ask  for  information  as  to  how  and  why  smoke 
keeps  dust  .suspended.  He  talks  about  condensa- 
tion of  vapours  round  dust,  electrical  phenomena, 
and  other  things  which  have  nothing  to  do  with 
the  matter  exce|)t  to  make  one  expect  that  vapour 
might  condense  upon  smoke  particles  and  drag 
down  dust  in  settling. 

I  wrote  "  I  do  not  endorse  the  author's  sugges- 
tion that  electric  blasting  should  be  made  com- 
pulsory for  shaft  and  winze  sinking.  The  p.uthors 
should  have  obtained  the  opinion  of  a  few  prac- 
tical men  on  this  subject  and  their  opinions 
would  carry  more  weight." 

Mr.  Moynihan  writes :  According  to  Mr, 
Weston  the  authors  and  the  Meyer  ifc  Charlton 
people  .should  have  taken  the  advice  of  the 
"  practical "  Rand  underground  men  and  then 
they  would  never  have  done  that  wicked  thing 
{i.e.,  start  the  system  at  the  Meyer  and  Charlton). 


So  much  for  his  fairness  in  misquoting,  and 
hence  the  pointless  diatribe  on  "practical"  men 
and  their  failings.  I  venture  to  say  that  the 
progress  of  the  world  has  been  retarded  far  more 
by  the  men  who  put  theories  before  fact.s  than  by 
the  class  to  which  Mr.  iloynihan  can  be  easily 
proved  not  to  belong. 

Mr.  Moynihan  next  finds  "  Mr.  Weston  con- 
tradicted himself  and  was  apparently  unable  to 
see  that  his  reasoning  was  self  contradictory." 
Speaking  of  development  work,  I  pointed  out 
that  as  long  as  men  had  to  fire  their  cut  before 
their  round  and  go  back  through  smoke  the  claim, 
that  electric  blasting  was  a  perfect  system  was 
absurd  ;  but  I  fully  recognised  with  regard  to- 
firing  rounds  and  stope  holes  when  the  men  had 
to  ascend  upcast  .shafts  that  electric  blasting  was 
of  value.  Hence  1  wrote  "  There  would  doubt- 
less always  be  found  isolated  areas  where  electric 
blasting  would  render  any  lang  travel  through 
smoke  areas  unnecessary." 

He  gives  another  example  showing  this  curious 
inability  to  understand  a  simple  argument.  I 
argued  that  if  electrical  blasting  saved  any  extra 
time  for  drilling  it  was  not  because  electricity 
exploded  the  holes  ;  but  because  a  special  blast- 
ing gang  was  employed,  and  that  if  a  blasting 
gang  were  employed  with  fuse  firing  an  equal 
amount  of  time  might  be  saved.  This  reminds 
Mr.  Moynihan  "  of  the  Irishman  who  said  that 
the  day  was  not  as  fine  as  he  expect(;d,  and  added' 
that  he  never  thought  it  would  be."  !  !  ! 

Regarding  the  danger  of  premature  explosion 
by  stray  currents,  as  the  authors  know,  this  is 
quite  a  possibility  ;  but  it  is  useless  to  discuss 
the  matter  with  Mr.  Moynihan.  I  know  there  is 
a  wastage  of  electric  cable  through  damage  by 
blasting,  because  I  use  them  below  under  similar 
circumstances.  If  the  employment  of  this  .system 
does  not  involve  the  employment  of  more  skilled 
labourers  on  the  Meyer  and  Charlton,  it  is 
because  they  had  not  enough  work  to  do  before, 
not  that  there  is  not  more  work  to  do  now. 

Mr.  Moynihan  is  evidently  so  ignorant  of  the 
princiiiles  of  accountancy  that  he  seems  to  think 
that  because  the  cost  of  installation  was  charged 
to  working  costs  in  this  instance  it  cost  nothing 
at  all,  and  that  I  am  wrong  when  I  state  that  in 
comparing  the  cost  with  that  of  any  other  system 
it  can  be  dealt  with  only  in  the  way  I   indicated. 

Mr.  Moynihan  writes  "  The  most  illogical  part 
of  this  criticism  was  the  claim  that  all  the  advan- 
tages of  the  electric  system  could  be  obtained  by 
a  reorganization  of  the  present  time  fuse  basis." 
I  wrote  most  of  the  advantages  claimed  for  this 
method  are  the  advantages  of  single  shift  against 
double  shift. 

The  meeting  then  terminated. 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

TiiK  Volumetric  Dkteiimixatio.v  ok  Gold.— 
"  It  lias  been  sliuwii  that  sulplmioiis  acid  is  capable 
•of  reiliiciii!,'  auric  cliloriile  to  anions  in  the  presence 
of  certain  other  salts  (,/ok;».  .)//(  C/icm.  ,•>»«•.,  1913, 
xxxv.,  o-tli).  Tlirongli  the  aj4ency  of  this  reagent  it- 
is  pos-^ibly  to  estimate  gold  volunietrically  easily  and 
accurately. 

In  the  following  work  a  sulphuioiis  acid  solution 
was  prepared  by  evolving  sulphur  dioxide  from 
sodium  acid  sulpliite  by  means  of  hydrochloric  acid, 
and,  after  washing  the  gas,  conducting  it  into 
repeatedly  distilled  water.  The  strength  of  tlie 
sulphurous  acid  necessarily  vaiied  from  time  to  time, 
due  to  its  gradual  oxidation.  Its  strength  varied 
from  u-005  gm.  Au  to  U002  gm.  Au  per  cc.  Sul- 
phurous acid  solution  requires  frequent  standardisa- 
tion, owing  to  its  ability  to  slowly  oxidi.se  by 
absorbing  oxygen  from  the  air  in  the  container  and 
pass  over  into  sulphuric  acid.  After  a  large  amount 
of  experimentation  under  widely  dittering  conditions 
the  idea  of  using  a  permanganate  solution  as  a  con- 
venient standaidising  solution  was  abandoned. 
Woi  king  under  the  mo'st  favourable  conditions,  it 
has  not  been  found  possible  to  obtain  results  having 
an  error  lower  than  1%  between  permanganate  and 
suliihurous  acid. 

The  most  reliable  method  of  standardising  sul- 
phurous acid  is  through  the  agency  of  iodine.  It  is 
■entirely  immaterial  for  the  methods  to  be  described 
whether  the  sulpliurous  acid  solution  is  standardised 
on  a  known  weight  of  iodine  in  potassium  iodide,  or 
whether  solid  potassium  iodide  is  dissolved  in  v-ater 
acidulated  with  sulphuric  or  hydrochloric  acid  and  a 
delinite  amount  of  standard  permanganate  intro- 
<luce'l.  As  a  precaution  both  of  the  methods  indi- 
cated were  used  coiitinuoir-<ly,  and  in  addition  a  gold 
solution  w'hose  content  had  been  determined  gravi- 
metricallv  was  also  used  as  a  standardisation  check 
on  the  sulphurous  acid  solution. 

1.  Auric  chloride  when  treate<l  with  potassium 
iodide  liberates  iodine  according  to  the  equation — 

AuClj  +  2KI  =  AuCl  + -iKCl  + 1„. 
The  ioJine  thus  liberated  can  be  titrated  in  pre.sence 
of  eXL-ess  of  potassium  iodide  by  means  of  standard 
sulphurous   acid.      .Starch   can    be   used   as   the  in- 
dicator. 

2.  Auric  chloride  can  be  treated  with  excess  of  a 
strong  solution  of  magnesium  chloride,  then  with 
potassium  ioilide,  and  tlie  liberated  iodine  titrated 
with  sulphurous  acid. 

3.  Auric  cldoride  when  treated  with  potassium 
bromide  yields  bromine  thus: — AuCI^ -f  2KBr  = 
AuCl  4^2KCI -^  Br.j.  The  liberated  bromine  can  be 
titrated  with  a  solution  of  sulphurous  acid. 

4.  Atrric  chloride  treated  with  magnesium  chloride 
•and  potassium  bromiile  similarly  liberates  bromine, 

which  can  be  titrated  with  sulpliurous  acid. 

5.  Auric  chloride  when  treated  with  magnesium 
•chloride  gives  a  yellow  colour,  which  can  be  de- 
-t'olourised  by  titration  with  sulpliurous  acid. 

U.  Auric  chloride  and  sodiniii  chloride  give  a  yellow 
■colour  which  by  sulphurous  acid  can  be  titrated  to 
'the  cohmrless  or  aurous  state. 

In  order  to  test  the  etticiency  of  these  principles 
auiic  chloride  solutions  were  prepared  by  solution 
•of  weighed  amounts  of  metallic  gold  in  hydrochloric 
.acid  and  potassium  chlorate,    and    the    excess    of 


chlorine  removed  by  the  addition  of  ammonia  until 
the  formation  of  a  permanent  prcci[>itate,  which  Wiis 
then  dissolved  in  hydrochloric  acid.  Unless  precau- 
tions of  this  character  are  taken  the  gold  solution 
will  either  contain  some  free  chlorine,  on  the  one 
hand,  or  some  metallic  golil  will  separate  on  the 
other,  when  uii  attempt  to  remove  the  free  chlorine 
by  evaporation  to  dryness,  or  nearly  to  dryness,  is 
made.  Evaporation  of  a  pure  auric  chloride  solution, 
even  on  the  water-bath,  causes  the  production  of  a 
small  amount  of  aurous  chloride,  which  on  subsequent 
dilution  gradually  changes  to  metallic  gold  and 
auric  chloride.  By  the  treatment  of  metallic  gold 
with  hydrochloric  acid  and  potassium  chlorate  fol- 
lowed by  the  ammonia  and  hydrochloric  acid 
treatment,  an  auric  solution  can  be  satisfactorily 
obtained. 

Series  1. 

Definite  amounts  of  gold  chloiide,  prepared  in  the 
manner  indicated,  and  acid  w  ith  hydrochloric  acid 
were  treated  in  a  dilution  of  100  cc.  with  about 
3  gm.  of  potassium  iodide,  and  the  iodine  liberated 
was  titrated  with  a  standard  solution  of  sulphurous 
acid  with  the  following  results  : — 


No. 

-Vu  taken  (yin.). 

.\u  foiiml  (gm  ). 

Error. 

1. 

U  0395 

0-0395 

— 

2. 

0  0439 

0  0438 

-0-0001 

s! 

0-OS78 

0-0870 

-0-0002 

4. 

0109S 

0-1092 

-0  0006 

5. 

01107 

0-llOS 

-1-0-0001 

6. 

0-2289 

0  2-289 



7. 

0  039.5 

0-4397 

+  0-0002 

s. 

0-7301 

0-7302 

-h  0-0001 

Series  3. 
Gold  chloride  solutions  were  treated  with  an  excess 
of  a  saturated  solution  of  magnesium  chloride, 
potassium  iodide  was  added,  and  the  titration  Ijy 
means  of  sulphurous  acid  effected  in  a  dilution  of 
100  cc. 


No. 

Au  taken  (gm.). 

.Vu  found  (gm.). 

Error. 

9. 

0-0439 

0-0440 

-r  0-0001 

10. 

0  0878 

0-0879 

4-00001 

11. 

0-1061 

0-1063 

-f  0-0002 

1-2. 

0  2653 

0-2652 

-0-0001 

13. 

0-5305 

0-5298 

-0-0007 

Series  3. 

Known  amounts  of  gold  chloride  solution  were 
treated  with  excess  of  a  saturated  solution  of  mag- 
nesium chloride.  The  yellow  colour  of  the  auric 
chloride  is  considerably  deepened  by  the  addition  of 
magnesium  chloride.  When  sulpliurous  acid  is  added 
from  the  burette,  the  .solution  is  bleached  pro- 
gressively until  colourless.  No  other  indicator  is 
necessary. 

.\u  found  (gm.).  Error. 

0-04.38  -0-0001 

0-0440  -r  0  0001 

0-2289  — 

0-2289  — 


No. 

Au  taken  (gm.) 

14. 

0-0439 

1.5. 

0  0439 

16. 

0-2289 

17. 

0-2289 

In  numbers  14,  15,  and  16,  '25  cc 


portions  of  auric 
amount  of  hydro- 


chloride solution  containing  a  small 
chloric  acid  were  treated  with  sutticient  excess  of 
concentrated  magnesium  chloride  to  bring  the  volume 
to  100  cc,  and  titrated.  In  No.  17  comlitions  were 
the  .same,  except  that  20  cc.  of  concentrated  lij'dro- 
chloricacid  were  present,  showing  that  a  considerable 
amount  of  free  hydrochloric  acid  does  not  materially 
ati'ect  this  titration  of  auric  chloride  in  presence  of 
magnesium  chloride. 
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Series  4- 
Fifty   ce.    of  the  slightly  acid  .solution  of  auric 
cliloride  were  brought  to  a  vohniie  of  100  cc.    witli  a 
.saturated  solution  of  sodium  chloride,  and  titrated  to 
a  colourless  state  l>y  means  of  sulphurous  acid. 
No.  ,\u  taken  (gill. ).        Au  found(gTii.).  Error. 

18.  0-0439  0  0438  -0  0001 

19.  0-2289  0-2289  — 

In  all  of  the  above  titrations  a  decided  excess  of 
alkaline  salts  was  present,  and  at  this  point  the 
reaction  of  siilpliurous  acid  were  studied  on  auric 
chloride  solutions  containing  free  hydrochloric  acid, 
but  no  salts.  In  such  a  gold  solution  sulphurous 
acid  not  only  does  not  show  a  distinct  bleaching 
ettect  but  metallic  gold  is  thrown  out  of  the  solution 
with  eiise. 

Series  5. 

Gold  chloride  containing  a  small  quantity  of 
hydrochloric  acid  was  brought  to  a  volume  of  100  cc, 
3  gm.  to  .5  gm.  of  potassium  bromide  were  added, 
and  the  red  colour  of  the  f)ee  bromine  was  titrated  to 
colourless  by  means  of  sulphurous  acid. 
No.  Au  taken  (gni.).        Au  found  (<;tii.  ).  Error. 

20.  0  04.^9  0-0439  — 

21.  0-0439  0-0440  +00001 

22.  0  04.39  0  0438  -0  0001 

23.  0  0878  0  0876  -0  0002 

24.  0  2289  0-2289  — 

Series  6. 
Auric  chloride  solutions  were  treated  with  3  gm.  to 
5  gm.  of  potassium  bromide,  and  made  up  to  100  cc. 
Avith  a  strong  solution  of  magnesium  chloride.  The 
red  colour  of  tlie  free  bromine  was  titrated  to  colour- 
less by  sulphurous  acid. 
No.  All  t.aken  (i^m.).         Au  found  (gni.).  Error. 

25.  0-0439  0-0440  +00001 

26.  0-1061  0-1063  +00001 

27.  0-2653  0-2655  +00002 

In  the  application  of  the  above  methods,  the  gold 
is  originally  usually  in  the  metallic  form.  In  order 
to  dissolve  the  metal  either  chlorine  water  or  hydro- 
chloric acid  and  potassium  chlorate  are  convenient 
solvents.  The  e.xcess  of  the  oxidising  agent  cannot 
be  removed  by  evaporation  on  account  of  the  produc- 
tion of  some  auious  chloride.  The  free  chlorine  can 
be  advantageously  removed  by  addition  of  ammonia 
until  a  permanent  precipitate  forms,  acidulating 
with  hydrochloric  acid,  and  heating  to  re-di.ssolve  the 
precipitate  formed  by  the  ammonia.  On  cooling, 
3  gm.  of  potassium  iodide  are  added,  and  titration  is 
efiected  by  a  standard  solution  of  sulphurous  acid, 
using,  if  desired,  starch  as  the  indicator  ;  or,  instead 
of  using  potassium  iodide,  the  solution  can  be  treated 
■\vitb  potassium  bromide  or  with  excess  of  sodium 
chloride  and  titrated  by  sulphurous  acid." — Victor 
Leniier  (from  Journal  of  the  American  Chemicnl 
Societ)/,  xxxv.,  No.  6),  Chemical  Mens,  August  29, 
191.3,  p.  100.     (C.  T.) 


Determination  of  Platinum  in  Bullion.— 
"  Since  the  rise  in  the  price  of  platinum  the  assay  of 
coins  and  other  alloys  of  the  precious  metals  has 
needed  considerable  modihcation.  The  platinum 
alloys  reqiiired  a  very  higli  temperature  in  cupella- 
lion,  causing  a  great  loss  of  the  precious  metals. 
The  button  contained  lead  in  varying  amounts ;  it 
was  brittle  and  could  not  be  rolled  in  the  usual  way. 

The  platinum  w-hen  alloyed  with  silver  dissolveil 
in  nitric  acid  with  a  brown  colour,  though  not  com- 
pletely, while  the  residue  fell  to  a  line  powder  which 


was  hard  to  gather  and  did  not  agglomerate  when 
heated,  thus  making  direct  w-eighing  impossible. 

The  French  Mint  in  Paris  pulilished  in  its  annual 
report  of  1901  its  experience.  The  account  showed, 
however,  that  the  difficulties  had  not  been  sur- 
mounted. 

According  to  the  instructions  of  the  Direction 
G^nerale  des  Contributions  Indirectes  of  June  8, 
1910,  platinum  in  gold  can  only  be  determined  with 
an  accuracy  of  10/1000  (or  1%)  and  the  error  per- 
mitted by  law  for  jilatinum  was  therefore,  fixed  at 
10/1000  ('id  milliemcs). 

In  the  following  article  a  method  will  be  described 
which  allows  of  the  determination  of  platinum  and 
gold  with  an  accuracy  of  0-5/1000,  or  0-05%  ;  with. 
more  extended  experience  a  still  greater  accuracy 
may  be  reached. 

VVith  alloys  containing  more  than  2.50/1000  gold 
+  ]ilatinum  5(10  mgm.  are  w-eighed  out;  with  alloys 
containing  less  gold  and  platinum  1000  mgm.  =  1000 
A.T.  are  weighed  out. 

For  a  preliminary  assay  the  material  is  disinte- 
grated by  hammering  and  rolling.  It  is  better  to 
u.se  granulations  than  cuttings  obtained  with  the 
chisel,  since  platinum  bars  show  considerable  varia- 
tion ;  it  is  also  advisable  to  add  silver  to  facilitate 
melting  and  to  obtain  a  homogenous  alloy.  -2.30 
mgm.  of  this  material  are  cupelled  at  a  temperature 
of  200°  to  950'  C,  with  an  .addition  of  3  to  15  gm.  of 
lead,  according  to  the  amount  of  base  metal  present. 
The  button  always  retains  some  base  metal,  mainly 
consisting  of  lead.  With  large  amounts  of  platinum 
present  the  button  weighs  more  than  the  weighed 
out  portion,  due  to  the  lead  retained. 

From  the  appearance  of  the  button  its  content  of 
platinum  and  gold  may  be  estimated  with  some  ex- 
perience. If  this  faiU,  the  liutton  is  treated  in  the 
manner  described  later,  but  without  the  caution 
which  is  required  later  on  by  putting  the  button, 
into  concentrated  sulphuric  acid,  therehy  dissolving 
the  silver.  The  remaining  gold  and  platinum  is 
weighed. 

In  tlie  regular  assay  -250  mgm.  (generally  in  dupli- 
cate) are  weighed  out  and  chemically  pure  silver  is. 
added,  making  the  jiroportion  of  silver  to  jjlatinum 
+  gold  =  to  10  to  1.  This  is  cupelled  with  the  neces- 
sary amount  of  lead  and  after  deducting  the  amount 
of  siher  added  the  total  amount  of  silver  +  gold  + 
platinum  is  obtained  by  weighing  the  button. 

The  loss  in  cupell.-ition  may  amount  to  2  to  20- 
nigiu.  ;  it  depends  on  the  temperature,  the  amount 
of  lead  used,  the  time  of  cupellation,  the  kind  of 
cupel  used,  the  amount  of  silver  present,  and  the- 
composition  of  the  alloy.  This  loss  must  be  deter- 
mined by  experiments  with  alloys  of  varying  com- 
position. More  accurate  results  are  obtained  by 
cupelling  simultaneously  a  check  assay  of  approxi- 
mately the  same  composition  as  the  one  to  be 
assayed. 

The  alloying  willj  silver  has  the  following  advan- 
tages :  The  button  is  free  from  lead  (see  .Sharwiiod, 
Cupellation  of  Platinum  .\lloys  Containing  Gold  anil' 
Silver,  Join:  Soc.  Cheni.  hid.,  Vol.  23,  p.  412,  1904), 
it  is  easily  removed  from  the  cupel  and  no  appreciable 
amount  of  gold  and  platiiuin>  is  lost  by  this  cupella- 
tion, because  this  loss  diminishes  with  the  increa.se 
of  the  silver. 

The  button  is  put  into  a  parting  flask  containing 
25  cc.  concentrated  sulphuric  acid  of  1-84  specitic 
gravity  ;  the  button  is  neither  hammered  nor  rolled. 
The  acid  is  heated  with  a  round  burner  without 
boiling,  avoiding  uneven  heating  or  overheating. 
The  silver   dissolves   in   f.om   "25   to  30  min.     The- 
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resiihie  of  platinum,  gold  and  small  amounts  of  silver 
always  retains  its  coherence,  which  prevents 
mechanical  losses  on  decantint;.  When  the  aci<l  is 
healed  to  boiling  consideralile  bumping  takes  place  ; 
this,  however,  does  not  cause  the  comjilete  dissolu- 
tion of  the  silver  even  when  the  acid  is  renewed. 
Fnrthcrmore,  platinum  is  soluble  in  boiling  concen- 
trated sulphuric  acid,  and  boiling  causes,  therefore,  a 
loss  of  platinum.  After  cooling  somewhat,  I  he  acid 
is  decanted  carefully  and  the  residue  washed  three 
times  with  boiling  water  :  the  wash  water  is  conveni- 
ently passed  through  a  lllter.  The  re.sidue  in  the 
flask  is  put  into  a  porcelain  crucible  in  the  usual 
manner,  by  tilling  with  water  and  tilting,  and  is  then 
annealed  together  with  the  filter  in  front  of  the 
muttie. 

In  this  way  an  addition  of  gold  is  avoided,  also 
rolling  and  the  making  of  cornets.  The  residue 
always  retains  its  coherence.  Cornets  under  similar 
circumstances  retain  their  coherence  only  within  very 
narrow  limits  so  that  the  amount  of  platinnun-gold 
must  be  fairly  well  known  beforehand. 

The  residue  is  dissolved  in  the  smallest  quantity 
possible  of  aqua  regia,  the  free  acid  is  evaporated  as 
much  as  possible,  and  diluted  with  distilled  water. 
The  chloride  of  silver  is  hUered.  We  have  now  a 
solution  of  about  150  cc.  containing  platinum  and 
gold. 

The  best  and  most  convenient  reduction  reagent 
for  the  gold  is  '  h3-drazine  hydrochloride.'  It  some- 
time carries  down  some  platinum  (compare  Jannasch 
and  -Mayer,  Bi:)-.  cl.d.  chcm.  Ors.,  Vol.  38,  p.  •2129, 
1905)  :  but  it  is  still  the  best  method  if  certain  con- 
ditions are  observed.  Its  power  of  reduction  is 
decreased  by  an  excess  of  hydrochloric  acid  and  when 
working  at  low  temperatures. 

The  gold  is  precipitated  in  the  solution  after  add- 
ing 15  cc.  hydrochloric  acid  (1-19  speciHc  gravity) 
and  about  I  gni.  hydrazine  hydrochloride.  The 
solution  is  left  standing  at  IS'  to  20°  C.  for  1  hr. , 
with  occasional  stirring,  which  causes  the  gold  to 
agglomerate. 

After  tiltering,  incinerating,  and  annealing,  the 
gold  is  weighed  directly  (without  the  crucible).'  The 
gold  which  frequently  contains  some  platinum  is 
melted  with  a  little  lead  and  live  to  eight  times  its 
amount  of  silver  in  a  cupel  in  the  mutHe  and  then 
parted  with  nitric  acid,  thus  dis.solving  the  silver  and 
any  platinum  that  might  be  present.  The  remainder 
is  gold. 

In  the  liltrate  from  the  precipitated  gold  the 
platinum  is  precipitated  by  boiling  with  an  excess  of 
ammonia  in  about  10  niin.  (compare  Jannasch,  Jler. 
d.d.  chem.  Ge.s.,  Vol.  87,  p.  1980,  1904).  If  the 
platinum  contents  are  low  it  is  better  to  eva|iorate 
most  of  the  hydrochloric  acid  present  by  gentle  boil- 
ing, as  ammonium  chloride  in  great  exce.ss  prevents 
the  precipitation  of  platiiuim  through  the  formation 
of  complex  ions.  The  platinum  may  also  be  preci- 
pitated by  caustic  potash  or  caustics  potash  and 
ammonia,  in  which  case,  however,  the  filter  has  to  be 
Avashed  very  carefully  with  water  containing  hydro- 
chloric acid.  The  platinum  may  then  be  weighed 
directly  (without  crucible),  after  incineration  and 
annealing. 

In  order  to  show  that  the  gold  is  precipitated  quan- 
titatively under  the  conditions  given  the  following 
experiments  were  made  : — 

(1)  o'Xt  parts  of  gold  are  dissolved  in  aqua  regia 

and  most  of  the  acid  evajjorated,  diluted  to  150  cc, 

10  cc.    hydrochloric   acid   (1"19)   and   about   1    gm. 

hydrazine  hydrochloride  added,  left  standing  at   18' 

20°  C.  for  1  hr.,  gave  exactly  500  parts  of  gold. 


(2)  The  same  conditions,  but  with  additions  of  15 
cc.  hydrochloric  acid,  499-7  .An, 

(3)  20  cc.  hydrochloric  acid,  4998  An. 

(4)  25  cc.  hydrochloric  acid,  499-5  An. 

(5)  2(1  cc.  hydrochloric  acid,  12"  to  1.3' C,  498-8  Au. 

(6)  1  -5  cc.  hydrochloric  acid,  12  to  13'  C,  499-S  Au. 
In  experiments  (4)  and  (5)— 0-5  and  1-2  parts  were 

not   precipitated  respectively,    while    in    the   other 
experiments  the  results  are  within  the  limits  of  error. 

(7)  500  parts  Pt,  1  part  Au,  15  cc.  HCI,  1  hr.  at 
18'  C.,  gave  3  parts  of  gold  containing  platinum, 
which  after  treatment  with  nitric  acid  gave  1  part 
Au  and  oOti  parts  Pt. 

(8)  120  parts  Au,  5  parts  Pt,  15  cc.  HCI,  1  hr.  at 
IS"  C,  gave  1202  parts  Au  and  5-0  parts  Pt. 

(9)^  300  parts  Au,  200  parts  Pt,  15  cc.  HCI,  1  hr.  at 
23'  C.,  gave  303-1  parts.  Au  containing  ijlatinum, 
which  after  melting  with  silver  and  parting  "ave 
299  6  Au  and  200-4  Pt. 

(Ill)  3110  [larts  Au,  200  parts  Pt,  15  cc.  HCI,  1  hr. 
at  IS'  C,  gave  .302-2  parts  Au  containing  Pt,  after 
alloying  with  silver  and  parting  3001  Au  and  200  2 

Check  assays  : — 

(1)  Weighed  120  A. T.  (1000  A.T.  =  1  gm.)  Au  ;  5 
parts  Pt  ;  370  parts  Ag  :  5  parts  Cu.  Cupelled  with 
1000  parts  Ag  and  3  gm.  lead.  The  liutton  weighed 
1489  A. T.,  loss  in  silver  6  A.T.  Precipitated  witli 
hydrazine  hydrochloride  gave  1202  Au  and  5  Pt. 

(2)5  A.T.  Au  (1000  A.T.  =  1  gm.)  ;  5  A.T. 
Pt;  345  A.T.  Ag ;  245  A.T.  Cu.  Cupelled  with  8 
gm.  lead,  gave  250  Ag-i-Au-fPt  :  loss  in  silver  there- 
fore 5  A.T.  At  18"  C.  15  ce.  HCI,  etc.,  gave  4-8  parts 
Au  and  5  3  parts  Pt. 

(3)  100  A.T.  Au  (1000  A.T.  =  J  gm.)  ;  100  A.T.  Pt ;. 
50  Ag  ;  250  Cu.  Cupelled  with  8  gm.  lead,  after 
adding  2000  Ag  gave  22iS  Ag-i-Pt-t- Au.  Lo.ss  in 
silver,  32  parts.  Precipitated  at  IS'  C,  etc.,  gave 
1032  Au  containing  Pt,  which  after  alloying  and 
parting  gave  99-6  Au  ancl  1002  parts  Pt. 

(4)  50  A.T.  Au  (1000  A.T.  =  1  gm.) ;  50  Pt ;  '20  Ag  ; 
380  Cu.  Cupelled  with  1000  Ag  and  10  gm.  lead 
gave  1104,  showing  a  loss  in  silver  of  16  A.T.  Pre- 
cipitated at  IS'  C,  gave  524  Au  containing  Pt, 
which  after  treatment  with  nitric  acid  gave  50  Au 
and  .50-2  Pt. 

The  assay  of  ores  and  by-products  is  carried  out  by 
scorification  or  by  the  crucible  method  and  subse- 
quent treatment  of  the  regulus  Ijy  the  method 
described."— Trexker,  Mrtnltioyirai  and  Chemical 
Engineering,  Oct.  1913,  p.  567.     (H.  A.  W.) 

The  Chemicvl  Industrie.s  and  the  Univer- 
.SITIES.— "  Two  of  the  most  important  factors  in  the 
advancement  of  chemistry  are  the  universities  and 
the  chemical  industries,  and  it  is  consequently  a 
matter  of  concern  to  all  of  us  whether  they  are 
working  together  at  present  to  the  best  advantage 
or  not.  My  own  observation  leads  me  to  believe- 
that  they  are  not,  and  this  address  is  intended 
primarily  to  indicate  some  of  the  lines  along  which 
it  seems  to  me  there  might  be  nuich  closer  co- 
operation."       "  As  indicative  of  the 

extent  to  which  chemistry  enters  into  our  modern 
university  oirricula,  I  may  be  permitted  to  refer  to 
my  own  Alma  Mater,  Colundiia  University,  where 
this  subject  is  taught  under  .seven  of  the  eleven 
constituent  faculties  ;  and,  as  proof  of  the  demand 
for  higher  education  in  this  same  Held,  I  would  call 
attention  to  the  doctorates  conferred  in  1911  (the 
latest  conii)ilation  I  have  seen;  "Science"  N.S., 
36,  1-29  :  Aug.  2,  1912)  by  the  leading  universities  of 
the  United  States,  when  luore  than   twice  as  many 
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were  awarded  in  cliemistry  as  in  any  other  subject 
(78  out  of  a  total  of  492),  the  nearest  competitor 
being  EnijUsh  (with  34)."  .  .  .  .  "  Perhaps  tlie 
greatest  opportunity  of  all  for  co-operation  between 
the  universities  and  the  cheniical  industries,  and  the 
one  where  in  many  countries  such  co-operation  is 
conspicuously  lacking,  is  in  extending  the  boundaries 
of  human  knowledge  bj-  original  investigation  and 
research.  Here,  too,  the  universities  and  technical 
schools  are  doing  wliat  they  can,  with  insutiicient 
funds  and  equipment,  and  with  an  overburdened 
staff,  to  serve  the  community  and  the  chemical 
industries,  both  by  conducting  original  researcli 
themselves,  and  by  tlirowing  open  tlieir  great 
libraries  and  occasionally  certain  of  their  labora- 
tories for  the  solution  of  problems  of  financial  value 
to  the  manufacturer.  The  latter,  in  return,  can. 
assist  by  supplying  raw  material,  additional  funds, 
and  knowledge  gained  in  tlie  laboratories  <if  the 
plant. 

When  a  chemical  industry  has  prolilems  to  be 
solved,  these  problems  can  be  attacked  either  inside 
or  outside  of  the  ])lant.  If  the  policy  of  the  manage- 
ment is  that  all  chemical  prolilems  are  to  be  studied 
only  within  the  estaldisliment,  a  research  laboratory 
or  ar  least  a  research  chemist  must  be  provided  for 
the  plant  or  for  the  company.  At  present,  in  the 
United  States,  probalily  not  more  than  75  or  100 
manufacturing  establishments  have  research  labora- 
tories or  employ  research  chemists.  In  Germany, 
and  perhaps  also  here  in  England,  such  research 
laboratories  in  association  with  cheniical  industries 
are  much  more  common.  The  great  laboratories  of 
the  Badisehe  Anilin  und  Soda  Fabrik  and  of  the 
Elberfeld  Company  are  good  e.xaniples  of  the 
importance  attached  to  such  research  work  in 
Germany,  and  it  would  lie  difficult  to  adduce  any 
stronger  argument  in  supjiort  of  its  value  than  the 
marvellous  acliievements  of  these  huge  concerns." 
.  .  .  "There  are  but  four  great  manufacturing 
nations  in  tlie  world — England,  Germany,  France 
and  the  United  States.  Outside  these  four,  and 
looking  to  them  for  their  manufactured  articles, 
stand  the  one  and  a  half  billion  human  beings  in  the 
rest  of  the  world.  The  prizes  to  be  won  in  this 
international  trade  are  beyond  compare.  They  are 
to  be  measured  not  only  in  money,  but  also  in 
intellectual  advancement,  in  closer  bonds  of  inter- 
national friendsliip,  mutual  respect  and  esteem,  in 
national  spirit,  and  in  heightened  civilisation.  .  . 
I  Avill  but  touch  upon  one  other  opportunity  for 
co-operation,  and  that  is  in  the  organisation  of 
Chemists'  Clubs,  where  tlie  members  of  the  profes- 
sion may  regularly  foregather  and  the  university 
man  rub  shoulders  with  his  manufacturing  brother. 
A  Chemists'  Club  is  a  most  e.\cellent  reagent  for 
blending  together  in  one  homogeneous,  harmonious 
whole  all  brands  of  chemists,  and  it  is  quite  true 
that  a  happy  union  of  theoretical  and  practical 
chemists  can  often  be  accomplished  most  pleasantly 
by  clubbing  them  into  it.  Our  Chemists'  Club  in 
New  York  has  brought  together,  in  one  big  con- 
tented family,  all  the  chemists  of  that  metropolitan 
district,  and  its  intluenee  has  extended  over  the 
length  and  Oreadth  of  tlie  United  States.  After  all, 
friendship  is  the  main  thing  between  brother 
chemists,  and  I  had  rather  have  a  colleague's 
intimate  and  warm-hearted  friendship  for  me 
personally  than  merely  his  respect  and  admiration 
for  my  scientific  achievements. 

To  recapitulate  briefly,  the  university  exists  for 
the  community,  and  its  supreme  desire'is  to  render 
■ever  better  and   more  efficient  service.      It   is  the 


servant  of  our  chemical  industries  and  their  agent  in 
the  training  of  the  men  needed  by  these  industries. 
It  seeks  closer  co-operation  from  them  in  dis.semi- 
nating  knowledge  and  in  extending  its  boundaries, 
in  endowing  chemical  research  and  chemical  publi- 
cations, in  aiding  our  chemical  libraries,  in  the 
matter  of  patents  and  legislation,  in  the  creation  of 
great  museums  of  peaceful  arts,  in  the  organisation 
of  chemists'  clubs  and  the  provision  of  suitable 
buildings  therefor,  and  in  countless  other  ways,  and 
if  this  short  and  very  imperfect  presentation  of  the 
subject  serves  in  any  way  to  arouse  increased 
interest  in  these  matters,  it  will  have  been  worth 
while.  Efficiency  is  the  only  sure  path  to  supremacy 
in  any  field  of  human  endeavour,  and  closer  co- 
oi>eratioii  between  our  universities  and  our  industries 
will  go  far  to  assure  increased  efficiency  to  both."- 
—Prof.  M.^rston  T.  Bogeet,  LL.D.,  Presidential 
Address  to  the  Society  of  Chemical  Industry,  July, 
1913.  Jl.  Soc.  ChcM.  Ina.,  31st  July,  1913,  pp. 
720-724.     (J.W.) 


RETARDINC,     EFFECT.S     ON     THE    DISSOLVING     OI- 

Gold  .\nd  Silver  in  Aqueous  Cy.\nide  Solu- 
tions.— "  In  a  0'25%  solution  of  potassium  cyanide 
the  rate  of  solution  of  gold  is  increased  by  \ery 
dilute  ozone  (electrolytic),  but  is  markedly  decreased 
by  more  concentrated  (3  to  4%)  ozone.  The  cause  of 
the  decrease  is  the  formation  of  a  visible  layer  of 
oxide.  A  similar  phenomenon  is  exhibited  by 
hj'drogen  peroxide,  although  a  large  excess  of  per- 
oxide or  a  mixture  of  the  two  oxidising  agents 
increases  the  rate  of  solution.  This  increased  rate 
is  accompanied  however  by  a  decomposition  of  the 
oxidising  agent  with  evolution  of  oxygen.  In  more 
dilute  cyanide  solutions  (0-01  to  0"05%)  even  atmos- 
pheric oxygen  will  produce  the  film  of  oxide  and 
cause  the  rate  of  solution  to  be  much  lower  than 
would  otherwise  be  tlie  case.  In  the  case  of  silver 
there  is  no  reduction  in  the  rate  of  solution,  but  a 
steady  rise  to  a  maximum  as  more  hydrogen  peroxide 
is  added.  Ozone  alone  has  a  very  slight  effect,  but 
in  combination  with  hydrogen  peroxide  it  increases 
the  effect  of  the  latter." — J.  J.  Andrkjew  (from 
Z.  Eh'klrocheiH.  1913,  19,  667-672),  Journal  of  the 
Soci-ty  of  Chemical  Industry,  October  1.3,  1913, 
p.  947.     (J.  W.) 


Chemical  Analysis  of  Aluminium.—"  Lead, 
arsenic,  tin,  manganese  and  magnesium  are  rarely 
present  in  metallic  aluminium  and  then  only  in 
traces  ;  copper  is  often  present,  iron  and  silicon 
always.  For  the  analysis  of  iluminium  or  an  alloy 
rich  in  aluminium,  2  gm.  of  the  metal  borings  are 
dissolved  in  a  mixture  of  40  cc.  of  water,  40  cc.  of 
concentrated  sulphuric  acid  and  2  cc.  of  nitric  acid 
(sp.  gr.  1'4S),  300  cc.  of  water  are  added,  the  solution 
is  digested  at  80"  C.  for  .some  time,  and  the  silica  is 
filtered  oH',  incinerated,  weighed,  then  tested  with 
hydrofluoric  and  sulphuric  acids.  If  arsenic  and 
bismuth  are  present,  the  metals  of  the  hydrogen 
sulphide  group  must  be  separated  in  the  usual  way, 
otherwise,  the  copper  and  traces  of  lead  are  deter- 
mined by  electrolysis.  I'o  the  filtrate  from  this 
group,  20  gm.  of  ammonium  tartrate,  dissolved  in 
100  cc.  of  water,  are  added  and  the  liquid  is  made 
alkaline  with  ammonia,  and  colourless  ammonium 
sulphide  added.  The  filtrate  from  this  is  con- 
centrated, made  strongly  ammoniacal,  and  the 
magnesium  is  precipitated  by  sodium  phosphate  and 
ammonium  chloride.  The  ammonium  sulphide  pre- 
cipitate is  ignited,  dissolved  in  strong  hydrochloric 
acid,  the  solution  oxidLsed  by  bromine  and  the  iron, 
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nifkel  ami  iiiMii;,'aiiese  precipitated  by  sodium 
hydroxide.  Tlie  liltiate  is  acidilied  with  hyilro- 
ehhu'ic  acid,  hoihMl  ami  iiia<-le  alUaline  with  ?.o.liuin 
liydroxide  ;  1 — -  gm.  of  potassium  (-■yanideari' adiled 
and  the  zinc  precipitated  electrolylicaliy  in  a  copper- 
plated  ]ilatinum  di.sli.  Tlie  precipitate  from  tlie 
sodium  liydroxide  is  dissolved  on  the  hlter  witli  liot 
dihite  sulphuric  aidd,  oxidised  by  bromine  and  the 
iron  and  manganese  precipitated  by  auimonia  ;  the 
tiltrate  from  tids  is  aciditied,  boiled,  treated  with 
ammonia  and  amiiionium  sniiihate  and  the  nickel 
ileposited  electrolylii-ally.  For  the  ilctermination  of 
silicon,  iron  and  zinc  only,  the  metal  may  be  slowly 
dissolved  in  snlphuric  a(-id  without  nitric  acid,  the 
iron  titrated  by  permanganate,  the  silica  liltered  off 
and  the  zinc  precipitated  as  sulphide  from  the  tiltrate 
nearly  neutralised  by  ammonia." — J.  CzocnUALSKI 
{from  Z.  anr/eir.  Chcni.,  1913,  :.V,  501-503),  Journal 
of  the  Sociciit  (jf  Chi'ntii-'il  Indiisti-i/,  October  15,  1913, 
p.  947.     (J.  A.'  \V.) 


The  Rolk  of  Pkkssure  i.v  Chemical  Ueactions. 
— "  High  pre.ssure  has  been  adduced  by  geologists  as 
an  '  explanation  '  of  many  phenomena  otiierwise  not 
readily  accounted  for;  just  as  many  chemists  have 
attributed  actions  which  they  did  not  understand  to 
colloids  or  to  some  catalytic  element.  There  is  con- 
siderable experimental  evidence  which,  when  rightly 
interpreted,  shows  that  high  pressure  alone— uniform 
pressure,  especially — is  incompetent  to  produce  many 
of  the  etl'ects  ascribed  to  it  :  that  its  effects  have 
been  much  over-rated,  especiall}'  in  comparison  with 
those  produced  by  change  of  temperature.  For 
instance,  the  intluences  of  temperature  and  of  pres- 
sure on  solubility  of  solid  substances  are  such  that  a 
pressure  measured  in  thousands  of  atmospheres  is 
required  to  equal  the  effect  consequent  upon  a  few 
degrees  change  of  temperature.  In  many  <'ases — as, 
for  instance,  the  system  water-silicate  at  400'  to 
450" — the  main  role  of  pressure  is  to  ensure  an 
appreciable  concentration  of  the  volatile  component  ; 
whether  its  intlnence  is  in  such  cases  subordinate  to 
that  of  temperature  or  not  depends,  of  course,  upon 
the  stability  relations  of  the  various  substances 
involved.  Existing  knowledge  of  the  domain  of  high 
pressures  is  confined  almost  entirely  to  <inalitative 
generalities  deducible  from  theoretical  principles  ;  its 
.scope  can  be  in';reased  only  by  careful  quantitative 
investigation,  which,  it  may  be  added,  is  certain  to 
yield  valuable  results,  technical  and  economic  as 
well  as  scientific.  A  recent  volume,  '  Die  Anwen- 
dung  hoher  Drucke  bei  Chemi.«chen  Vorgiiiigen  und 
eine  Nachbildung  des  Entstehungsprozesses  der 
fSteinkohle,'  by  Friedrich  Kergius,  is  therefore  to  be 
welcomed  for  the  extension  of  knowledge  which  it 
brings  as  well  as  for  its  snggestiveness. 

It  records  work  on  the  equilibrium  relations  of 
the  system  2CO.j~2CO -f  <J.j  at  temperatures  ranging 
up  to  420°  C.  and  gas  pressures  up  to  about  140 
atmospheres,  and  on  the  effects  of  water  at  300"  to 
3.")0°  and  the  corresponding  pressure  on  carbon,  peat, 
anil  cellulose.  The  main  results  of  these  investiga- 
tions have  already  been  published  elsewhere,  but 
the  following  points  are  noteworthy :  Water  at 
temperatures  of  300'  to  350'  and  the  corresponding 
pressure  reacts  with  carbon  according  to  the  equation 
C -l-2H20~C0.2  4-'2H.j,  no  appreciable  amount  of 
carbon  monoxide  being  formed.  Under  the  same 
conditions  it  gives,  with  peat  or  cellulose,  products 
which  clo.sely  resemble  natural  coals,  the  type  of 
coal  produced  depending  mainly  upon  the  duration 
of  heating.  This  process  goes  on  to  a  certain  limit- 
ing composition  only  (corresponding  to  a  soft  coal)  ; 


but  it  was  found  that  the  percentage  of  carbon  can 
be  further  increased  by  exposing  the  product  to 
stress,  a  fact  which  tends  to  show  that  natural 
anthracite  was  formed  from  a  soft  coal  by  the  action 
of  the  stresses  to  which  any  deep-lying  bed  must 
have  been  sulijected.  A  rise  of  temperature  of  10° 
doubles  (as  usual)  the  rate  of  formation  of  this 
artificial  coal  ;  whence  it  is  calculated  that  the  age  of 
the  natural  coal  beds  is  of  the  order  of  eight  million 
years,  an  estimate  which  is  no  more  uncertain  than 
any  of  the  existing;  estimates  of  the  age  of  the  earth. 
In  conclusion,  it  may  be  pointed  out  that  investiga- 
tions similar  in  character  to  those  described  by 
Bergius  may  be  counted  on  to  contribute  something 
toward  the  solution  of  the  still  moot  question  of 
the  origin  of  petroleum." — .John  .Johnston  (Jour. 
Am.  C/u'in.  Socicti/),  Minin'i  and  Scientific  Press, 
September  27,  1913,  p.  501.     (H.  A.  W.) 


Self  iGNiTiOM  ok  Coal.— "Coals  which  when 
heated  to  150',  in  a  stream  of  U,  show  no  tendency 
to  increase  the  temperature,  are  absolutely  safe  in 
storage.  Those  which  show  a  s'iglit  tendency  to 
heat  up  locally  but  fail  to  ignite  inside  of  an  hour, 
are  safe  enough  for  storing  and  transporting  on 
board  ship.  Those  which  ignite  within  1  hr.  and 
lielow  150'  are  relatively  dangerous  coals.  The  tem- 
perature of  self-ignitiou  and  the  time  of  heating  are 
necessary  to  determine  relative  degree  of  danger.  In 
general,  the  heat  value  of  the  coal  is  not  an  index  as 
to  its  tendency  to  self-ignition.  Brown  coals  are 
more  dangerous  in  this  respect  than  soft  coals.  The 
coals  tested  showed  that  the  greater  the  O  content 
the  greater  the  liability  to  self-ignition." — Gas 
World,  5S,  697  ;  Chemical  Abstracts,  Vol.  7,  No.  17, 
Sept.  10,  1913,  p.  3012.     (J.  G.) 


Accuracy  and  Li.mit.vtions  of  Coal  Axaly.sis. 
— "  F.  claims  that  it  is  almost  impossible  to  state 
definite  limits  of  accuracy  for  coal  analysis.  The 
factors  are  many  and  variable  that  iiittuence  the 
results.  The  quality  and  kind  of  coal,  the  method 
of  sampling  and  analysis,  and  the  skill  and  experi- 
ence of  the  analyst  affect  the  final  result.  Excepting 
the  volatile  matter,  fixed  C  and  O  determinations, 
the  best  analytical  methods  are  more  accurate  than 
the  usual  methods  of  sampling.  With  properly  stan- 
dardized calorimeter  and  thermometer  heat  values 
are  reliable  and  comparable.  A  statement  of  method 
of  sampling  should  always  be  made.  Illustrated  by 
curves,  tables  and  other  data."'— .A.  C.  FlELDNER, 
Chein.  En;/.,  17,  50-65  ;  J.  Ind.  Eh'J.  Cheni.,  5, 
270-82  ;  C/icniical  Abstracts,  Vol.  7,  No.  17,  Sept.  10, 
1913,  p.  3013.     (.1.  G.) 


Rare  Metals  in  Copper.— 
contain  considerable  quantities 
many  copjier  refiners  take  the 
them  by  the  electrolytic  refiniii] 
in  the  Transactions  of  the  A 
Minin'j  Enijincers,  A.  Filers  giv 
rare  metals  obtained  from  sever: 
The  copper  from  Garfield,  Ut 
tons  : — 

Gold         

Silvei 

Platinum 

Palladium 

Selenium 

Tellurium 

Bismuth 

Nickel     


"  Some  copper  ores 
of  rare  metals,  and 
precaution  of  saving 
jpiocess.  In  a  paper 
inerican  Institute  of 
es  the  proportions  of 
al  varieties  of  copper. 
•ill,  contains  in  5,000 

14,400  oz. 

,  174,000  oz. 

17  oz. 

59  oz. 

,      2,800  lb. 

277  lb. 

305  lb. 

.       2,000  lb. 
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Selenium  was  present  in  all  the  varieties  of  copper 
examiiieil,  and  nearly  always  in  greater  quantity 
than  the  tellurium.  Some  of  the  copper  contained 
no  telluriun.." — .-Vnon,  Jotiniiil  of  the  Frrnihlin 
Institute  (Brass  World),  Oct.  1913,  p.  470.     (J.  W.) 


METALLURGY. 

OreDrkssing  Improvements.  —  "This  paper 
deals  only  with  the  concentrating  or  ore-dressing 
problem,  and  gives  some  thoughts  which  point 
towards  gi eater  prolit.  In  a  paper  on  '  The  Develop- 
ment of  Hindered-Settling  Ap[iaratus,'  the  writer 
sliowed  that  there  were  two  main  lines  of  work  that 
would  lead  to  greater  saving,  lower  tailing  assay, 
anil,  therefore,  greater  profit.  The  hrst  is  the  re- 
crushing  of  middling  or  tailing  products  for  the 
saving  of  the  contained  values.  This  is  well  under- 
stood and  lai-gely  <-arrled  out  in  existing  mills.  The 
second  is  tlie  saving  of  tine  free  mineral  at  the  iirst 
opportunity.  This  is  a  matter  less  well  understood 
in  the  mills,  and  to  dwell  upon  this  the  present  paper 
is  written. 

The  writer  is  liimself  convinced  and  hopes  to  con- 
vince the  reader  that,  for  obtaining  tlie  aliove  result, 
not  only  is  better  classification  needed,  but  also  moie 
classification  ;  that  is,  there  should  be  more  spigots 
or  pockets  to  the  classilier.  His  attention  was 
recently  called  to  a  small  mill  which  had  a  three- 
pocket  cone  classiHer  fed  with  from  2  to  0  mm.  stuff, 
supplying  feed  to  four  WilHey  tables.  The  Hrst 
spigot  had  about  all  the  sand  and  a  great  amount  of 
.slime,  the  second  and  third  spigots  and  the  overflow 
were  about  all  slime.  Asa  result,  all  four  Williey 
tables  had  wide  liands  of  slime  on  them  and  all  their 
tailing  products  were  charged  full  of  tine  free 
mineral.  In  fact,  tlie  cone  classilier  was  not  classi- 
fying the  ore  at  all,  and  the  mill  process  was  greatly 
harmed  from  the  lack  of  classilication.  It  is  a  proved 
fact  that  when  the  feed  to  a  WilHey  table  carries 
slime,  then  the  WilHey  tailing  will  carry  Kne  free 
mineral.  When  this  ore  was  tested  in  the  laboratory 
it  easily  yielded  twelve  spigots,  all  of  which  when 
fed  to  WilHey  tables  gave  no  slime  bands  on  the 
table,  and  the  fine  free  mineral  was  absent  from  the 
tailing  of  all  the  coarser  WilHey  tables,  and  present 
only  in  small  quantity  in  a  few  of  the  liner. 

Better  Classification  and  More  Classijication.  —  AW 
classiliers  which  classify  Ijy  a  rising  current  of  water 
have  a  feature  which  we  call  the  sorting  column, 
in  which  the  sand  is  trying  to  settle,  and  is  allowed 
to  settle  or  is  prevented  from  settling  according  to 
the  size  and  weight  of  the  grains,  by  the  velocity  of 
the  rising  current  of  water,  a  stronger  current  lifting 
larger  and  heavier  grains,  a  weaker  current  lifting 
smaller  and  lighter  grains.  This  sorting  column, 
whether  si|uare  or  cylindrical  in  shape,  will  have 
adverse  downward  currents  of  water  carrying  slime 
down  into  the  spigot,  thus  defeating  the  wiiole  object 
of  c'assiHeation  unless  some  sjiecial  provision  is  made 
to  stop  it. 

To  obtain  better  classification  and  prevent  the 
adverse  down  currents,  two  methods  have  been 
employed  : — 

1.  Causing  a  vortex  or  horizontal  rotation  in  the 
sorting  column. 

2.  Using  a  pulsating  rising  current. 

Both  of  these  methods  give  better  classification  by 
destroying  the  hurtful  downwanl  current,  avoiding 
the  carrying  of  slime  into  the  spigot,  and  preventing 
fine  free  mineral  from  going  into  the  tailing  of  all 
tlie  coarser  WilHey  tables. 


To  obtain  more  classification  we  simply  lengthen 
the  classifier,  using  more  pockets.  As  the  benefit  of 
this  may  not  be  apparent  to  the  concentrator  man, 
figures  are  here  given  to  prove  the  point : — 

Three-Spigot  Classifier. 


Spigot. 

Quartz,  Dia.,  Mm. 

1-3-5  of  the  Quartz 
is  Galena,  Dia. ,  Mra. 

1      

2 

3     '.'.'.         '.'.'. 

OverHow  ... 

6-3    to  215 
2-15  to  0-73 
0-73  to  0-25 
0  25  to  0-00 

6-3         to  0-614 
0-614    to0-20S 
0-208    to  0  0715 
0  0715  to  00000 

Twelve-Spigot  Classifier. 


Spigot. 

Quartz,  Dia.,  Mm. 

1-3-5  of  the  Quartz 
is  Galena,  Dia.,  Mm. 

1      

6 -.30  to  4-79 

G-30 

to  1  -37 

o 

4-79  to  3-66 

1-37 

to  1-05 

3     

3-66  to  2  80 

1  05 

to  0  80 

4      

2-80  to  2-14 

0-80 

to  0-61 

5     

2-14  to  1-63 

0-61 

to  0-47 

6     

1  -63  to  1  -26 

0-47 

to  0-36 

7 

1-26  to  0-96 

0-36 

to  0-27 

8     

0-96  to  0-73 

0-27 

to  0-21 

9     

0-73  to  0-56 

0-21 

to  0-16 

10     

0-56  to  0-43 

0-16 

to  0-12 

11     

0-43  to  0-33 

0-12 

to  0-094 

12     

0.33  to  0-25 

0-094  to  0  071 

OverHow    .. 

0-25  to  0  00 

0-071 

to  0  000 

We  will  take  two  instances  :  1,  the  classifier  whicli 
has  only  three  pockets  (see  table)  and  is  classifying 
stuH"  from  0  25  in.  (6-3  mm.)  to  0  ;  2,  the  classiHer 
with  twelve  pockets,  treating  the  same  product.  We  ■ 
will  suppose  that  the  classification  is  being  done  upon 
quartz  (sp.  gr  264)  and  galena  (sp.  gr.  7-5)  ore,  and 
we  will  consider  it  to  be  a  free-settling  classifier, 
which  will  demonstrate  the  point  better  than  if  hin- 
dered settling  was  used.  It  will  be  borne  in  mind 
that  with  free  settling  the  classified  products  after 
the  first  spigot  and  before  the  final  overHow  will  con- 
tain grains  where  the  cjuartz  is  approximately  3-5 
times  the  galena  in  diameter. 

If  we  consider  any  pair  of  products  except  the  first, 
which  in  both  instances  has  the  added  increment  in 
it  (see  paper  on  '  The  Development  of  Hindered- 
Settling  Apparatus'),  and  the  overflow,  both  of 
which  require  special  treatment,  different  from  that 
of  all  the  intermediate  spigots,  we  believe  it  will  be 
clear  that  a  WilHey  table  treating  the  second  spigot 
of  the  tlucc-spigot  classifier,  which  has  to  separate 
0-614(0  (I -2U8  mm.  galena  from  2-15  to  0  73  mm. 
quartz,  will  not  have  so  easy  a  task  as  the  WilHey 
table  which  treats  the  second  spigot  of  the  twelve- 
spigot  classifier,  and  has  to  separate  1-34  to  1-001 
mm.  galena  from  470  to  351  mm.  quartz.  The 
same  opinion  will  hold  if  the  third  spigot  of  the 
three-spigot  classifier  is  compared  with  the  twelfth 
spigot  of  the  twelve-spigot  classifier,  and  is  true  of  all 
the  intermediate  spigots  of  the  twelve-spigot  clas- 
sifier. The  comparison  would  l)e  nuich  stronger  if 
quartz  2  65  sp.  gr.,  and  pyrite,  5  sp.  gr. ,  were  used, 
and  still  more  so  if  quartz,  265  sp.  gr.,  and  blende, 
4  sp.  gr. ,  were  u.sed. 

To  put  the  case  still  more  strongly,  the  writer  adds 
the  following  facts  :  — 

Tlie  late  (ieorge  Woodbury,  of  California,  found 
that  the  WilHey  table  could  not  compete  with  the 
vaiiner  in  treating  unclassified  feed  of  the  gold  mills 
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of  the  mother  lode  of  California,  which  were  treating 
100  tons  a  day,  more  or  less.  He  did  not  locate  the 
cause  of  this  difference  between  the  machines,  or,  if 
he  did,  he  did  not  make  his  views  public.  At  the 
Massachusetts  Institute  of  Technoloj;}-  we  have 
loeateil  tlie  cause.  The  chief  loss  in  the  tailing  of 
the  WilHey  or  vanner,  when  treating  unclassified 
feed,  is  the  presence  of  fine  free  mineral.  The  maxi- 
mum size  of  the  grains  of  fine  free  mineral  in  the 
tailing  of  the  Wilflej-  table  is  larger  than  that  of  the 
vanner.  This  amply  explains  Woodbury's  observa- 
tion. We  have  many  measurements  on  these  sizes, 
but  want  better  cheek  results  liet'ore  we  publish  them. 
Next,  let  us  see  what  a  long  classifier  with  many 
spigots  will  do  which  a  short  classifier  caimot  do. 
We  shall  find,  as  we  follow  on  down  from  the  coarser 
spigots  toward  the  finer,  that  Wilfiey  tables  will 
yield  tailing  products  free  from  fine  free  mineral,  and 
therefore  at  the  minimum  assay  that  can  be  obtained 
without  further  re-grinding.  After  a  time,  however, 
we  shall  arrive  at  a  spigot  where  the  heavy  mineral 
in  the  spigot  is  the  same  size  as  the  nonnal  size  of 
Wilfiey  fine  free  mineral.  Then  the  WilHey  table 
breaks  down,  can  no  longer  yield  clean  tailing,  and 
the  vanner  should  take  its  place,  because  the  fine 
free  mineral  in  the  vanner  tailing  is  smaller  than 
that  in  the  Wilfiey  table.  If  we  follow  still  further 
down  the  spigots  we  shall  find  a  spigot  or  the  final 
overflow  where  the  size  of  the  heavy  mineral  is  the 
same  as  the  size  of  the  fine  free  mineral  in  the  vanner 
tailing.  Then  the  vanner  breaks  down,  can  no 
longer  yield  clean  tailing,  and  we  go  to  the  new- 
great  Anaconda  round  table,  which  takes  all  the  rest 
down  to  the  size  of  the  iieavy  mineral  that  Hoats 
away  in  a  slow-moving  stream  of  water.  With  this 
the  methods  of  water-gravity  separation  of  fine 
material,  that  are  now  in  sight,  clo.se. 

The  critic  will  say  :  '  But  you  are  diluting  your 
slime  beyonil  reasonable  limits  by  using  so  many 
pockets.'  The  writer  answers  that  that  depends 
upon  whether  the  classifier  is  evenly  fed.  If  it  is 
not,  the  water  may  be  unreasonably  large  in  quan- 
tity, but  if  devices  can  be  installed  that  give  even, 
constant  feed,  as,  for  instance,  those  in  the  Utah 
porphj'ry  mills,  then  there  need  be  no  fear  of  excess 
water.  The  following  argument  will  show  this  : 
Suppose  we  have  to  classify  400  tons  in  24  hr.,  and 
we  wish  to  classify  into  fifteen  spigots.  It  takes  3'5 
tons  of  water  to  1  ton  of  sand  for  feeding  the  clas- 
sifier :  again  3-5  tons  of  water  rising  in  a  sorting 
column  to  allow  1  ton  of  sand  to  go  down  to  the 
spigot,  whether  coarse  or  fine  :  again  3o  tons  of 
water  to  1  ton  of  sand  to  discharge  it  through  the 
spigot.  Next,  suppose  we  need  350  tons  per  24  hr. 
from  the  spigo'  s  and  50  from  the  overfiow.  What 
ditl'erence  does  it  make  whether  we  settle  the  350 
tons  of  sand  in  one  spigot  against  (multiplying  by 
3'.j)  1,225  tons  of  rising  water,  or  settle  the  350  tons 
of  sand  ilivided  out  between  fifteen  sorting  columns, 
requiring  1,225  tons  of  rising  water  also  divided  out 
between  the  fifteen  sorting  columns  y  The  fifteen- 
spigot  classifier,  then,  if  it  is  steadily  and  evenly  fed, 
requires  no  more  water  and  delivers  overflow  no  more 
dilute  than  a  one-spigot  classifier. 

The  writer  lielieves  he  has  clearly  proved  that  both 
better  classification  and  more  classification  are 
needed. 

Let  u.s  see  what  difficulties,  if  any,  have  to  be 
overcome  in  order  to  put  good  classifiers  into  a  mill  : 
1.  Xo  one  has  yet  succeeded  in  designing  a  good 
classifier  that  does  not  require  some  attention.  The 
concentrator  man  who  swears  by  fool-proof  machinery 
and  declares  that  nothing  shall  go  into  a  mill  that  is 


not  absolutely  fool-proof  can  never  get  good  classifi- 
cation or  make  the  highest  saving.  2.  There  is  a 
certain  lack  of  breadth  about  concentrator  men  who, 
naturally  enough,  perhaps,  like  to  have  their  own 
machines,  and  refuse  to  allow  the  machines  of  out- 
siders to  succed  in  their  mills.  One  instance  of  this 
may  be  mentioned.  A  classifier  which  had  a  screen  in 
it  was  tested  in  a  mill.  In  some  way  unknown  to  the 
designer  the  screen  had  holes  develo[>ed  in  it  as  large 
as  a  crowbar  would  make.  The  manager  asked  the 
concentrator  man  to  have  samples  taken  and  assays 
made  to  see  wliat  results  the  classifier  would  give. 
Of  course  the  result  was  as  bad  as  could  be,  and  the 
classifier  was  condemned  and  thrown  on  the  junk 
pile.  If  the  holes  came  by  acciilent,  the  classifier 
was  not  in  fit  condition  to  test.  This  paragraph 
really  belongs  to  the  discussion  of  professional  ethics, 
which  has  been  so  much  under  discussion  lately. 
For  example,  has  a  concentrator  man  a  right  to  turn 
down  good  machinery  bj"  unfair  tests  and  deprive 
the  stockholders  of  his  company,  whose  money  pays 
his  salary,  of  the  extra  dividend  that  miglit  be 
developed  ? 

If,  then,  it  be  admitted  that  fool-proof  machinery 
of  certain  classes  is  bad  machinery  and  that  more 
perfect  performance  can  only  be  obtained  where  the 
machines  requires  greater  care,  how  can  this  care  be 
secured  ?  The  answer  is,  get  a  higher-priced  man  to 
inspect  and  see  that  the  machines  are  run  properlj' 
anil  are  always  in  good  order. 

Good  classification  can  save  large  .sums  of  money — 
•S25,000,  .$.50,000,  .§100,000  or  more  a  year.  If  to  run 
such  classifiers  we  require  SI, .500  man  and  three  of 
him  for  the  three  sliitts,  it  wouhl  pay  well  to  spend 
£4,500  a  year  to  make  any  of  the  above  figures  of 
saving :  .$4,500  is  only  18%  of  §25,000,  and  9%  of 
£50,000.  What  successful  business  man  hesitates  to 
s[iend  25%  or  even  50%  of  the  net  income  in  advertis- 
ing in  order  to  make  the  business  ?  It  is  common, 
every-day  custom.  Then  why  should  we  not  spend 
18%  or  9%  of  the  increased  net  income  in  order  to 
bring  ore  dressing  to  the  highest  pitch  of  profit? 

The  conclusion,  then,  is  that  we  need  better  classi- 
fication, more  classification,  and  higher-priced, 
broader-minded  men  to  see  that  the  greatest  benefit 
is  derived  from  the  improved  machinery.' — KoBERT 
H.  K\C\l\Yi.l>s,  American  Institute  of  Mininr/  Engi- 
neers ;  London  Jfininn  Journal,  Oct.  11,  1913,  p.  977. 
(A.  R.) 


Gold  Recovery  by  Volatilization.— "In  the 
Jomnril  oi  iwne  "t ,  1913,  I  notice  an  abstract  of  an 
article  by  Ben  Howe  on  "  Gold  Recovery  by  Volatili- 
zation,' which  has  been  going  the  rounds  of  the 
technical  press  as  something  new. 

Since  the  Journal  has  also  quoted  Mr.  I'armalee's 
discussion  of  the  article,  and  stated  that  this  method 
was  worked  out  by  Edwin  C.  Pohic  and  me  in  189T 
and  189S,  there  is  not;  much  more  to  say  on  the  sub- 
ject. However,  the  volatilization  of  gold  by  this 
method  was  discovered  by  me  as  early  as  1893,  while 
experimenting  on  Cripple  Creek  ores  at  Aspen,  Colo. 
After  going  to  the  Globe  works  in  Denver  in  1896,  I 
found  that  Mr.  Pohle  of  that  plant  had  made  a 
similar  discovery  with  silver  ores,  so  we  began  to 
work  out  the  method  as  stated. 

Our  work  was  published  in  full  in  the  Journal, 
Aug.  29  and  Sept.  19,  1903,  and  is  quoted  in  Rose'.s 
'  Metallurgy  of  Gold."  Our  patents  were  taken  out 
in  LT.  S.  and  in  all  foreign  countries  where  mining 
operations  exist,  and  are  noted  in  the  Journal  of  Oct. 
31,  1903. 
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The  process  for  gold  ores,  as  described  liy  Mr. 
Howe,  is  identical  with  our  experiments.  The  size 
to  wliich  the  ore  is  crushed,  the  type  of  furnace  used, 
the  temperatures  maintained,  tlie  percen'age  of  salt 
reijuired,  the  metlioil  of  condensing  the  fumes  and 
collecting  the  gold  and  the  character  of  the  gold 
slime  obtained,  might  easily  have  been  taken  from 
our  note  books. 

We  had  no  ditliculty  in  collecting  gold  fumes  in 
the  manner  described.  Those  of  the  base  metals 
were  more  ditticnlt  to  collect,  but  we  succeeded  in 
making  a  commercial  recovery  of  all  valuable  metals 
or  fumes  in  our  experimental  plant.  The  advance  in 
metallurgy  and  in  mechanical  appliances  since  our 
work  was  done,  together  with  a  better  knowledge  of 
the  character  of  the  base  metal  fumes  would  no  doubt 
■enable  me  to  simplify  and  improve  the  process  con- 
siderably at  the  present  time." — S.  Croasdale, 
Em)inccring  and  Mining  Journal,  iune.  28,  191."?,  p. 
1.303.     (H.  A.  W.) 


Rare  Metals  in  Coal  Ash. — "The  occurrence 
■of  vanadium  in  the  ash  of  coal  and  other  carbon- 
aceous deposits  in  Peru  has  been  known  for  some 
time.  A.  Jorrissen  now  announces  {Bull.  dr.  la  Hoc. 
Chilli.  Bcl(/c,  No.  21,  1913),  that  molybdenum  is 
found  in  the  cinders  of  certain  Belgian  coals,  and 
that  it  exists  in  water-soluble  form.  The  moral 
seems  to  ba  that  ashes  from  coal  from  diversely 
imineralized  districts  should  he  examined  for  rare  and 
precious  metals." — A.  Jorlssen,  Emjinnrimi  and 
Minimi  Journal,  June  28,  1913,  p.  1309.     (H.  A.  AV.) 


Alu.miniu.m  Precipitation  atDeloeo,  Ontario. 
— "  In  the  Journal  of  May  10,  1913,  E.  M.  Hamilton 
discussed,  in  an  interesting  paper,  the  use  of 
aluminium  as  a  precipitant  of  silver  at  the  Nipissing 
■mill  in  Cobalt.  I  have  read  the  paper  with  nmch 
, pleasure,  as  for  several  years  I  have  advocated  the 
use  of  tliis  precipitant  lor  these  silver  ores,  if  for  no 
■  others. 

It  may  not  be  generally  known  that  up  to  the 
,pre>ent,  excluding  the  Nipissing  hullion,  over 
'14,000,000  oz.  of  silver  have  been  precipitated  by 
aluminium  from  cyanide  solutions.  Most  of  this  has 
■been  recovered  by  the  Deloro  Mining  and  Reduction 
'Co.  through  the  cyanidation  of  Cobalt  high-grade 
ores  or  speiss  produced  from  these  ores,  and  a  minor 
portion  by  the  O  Hrien  mill  treating  low-grade 
Cobalt  ores.  A  few  notes  in  connection  with  the 
commercial  development  of  this  process  may  be  of 
interest. 

Si/stcm  Devised  Through  Requirements  of  Cobalt 
Ores. — In  1906,  I  undertook  some  experiments,  with 
the  assistance  of  the  Ontario  Bureau  of  Mines,  on 
the  ores  of  the  Timiskaming  district  in  order  to 
■develop  a  commercial  process  of  treating  them  and 
saving  the  by-products.  Experiments  showed  that 
the  ores  were  fairly  amenable  to  cyaniding  even 
when  they  contained  2,000  to  4,000  oz  silver  per  ton, 
■but  the  cyanide  consumption  was  heavy  and  zinc 
was  not  an  ideal  precipitant,  tending  to  foul  the 
solutions  and  give  a  bullion  helow  market  re(inire- 
ments.  Consitlering  these  questions  I  was  struck 
"with  the  claims  advanced  by  Moldenhauer,  for 
aluminium  as  a  jnecipitant.  I  substantiated  these 
claims  and  found  that  the  dilHculties  experienced  by 
the  earlier  experimenters  could  be  overcome  by  the 
use  of  the  metal  in  the  form  of  dust.  The  commer- 
cial application  of  the  process  was  introduced  by  the 
Deloro  Mining  and  Reduction  Co.  in  1908,  and  has 
•been  in  use  ever  since. 


Assay  for  Silver  hij  Cyanide  Regeneration. — The 
solution  to  be  precipitated  contains  from  2.5  to  230  oz. 
silver  per  ton,  varying  from  day  to  day.  The 
operation  of  precipitation  is  illustrated  by  the 
accompanying  drawing.  From  the  storage  vat  A, 
20  to  30  tons  of  silver  solution  are  drawn  off  to  the 
precipitation  vat  li,  which  is  litted  with  a  set  of 
propellers  for  agitating  the  solution  and  creating  a 
vortex  for  drawing  down  the  light  aluminium 
powder.  To  determine  the  amount  of  .silver  in  solu- 
tion, a  sample  of  the  solution  is  taken  from  the 
precipitation  vat,  and  titrated  for  free  cyanide,  then 
100  or  200  cc.  are  placed  in  a  bottle  and  a  slight 
excess  of  aluminium  jiowder  and  caustic  soda  added. 
The  bottle  is  corked  and  shaken  for  one  or  two 
minutes,  then  decanted  through  a  filter  and  the 
Hltrate  titrated  for  cyanide. 

The  gain  in  cyanide  (the  diti'erence  between  titra- 
tion before  and  after  precipitation)  is  directly 
proportional  to  the  silver  ju'esent  as  there  is  a 
theoretical  regeneration  of  sodium  cyanide  according 
to  the  equation  of  Koessler, 

6Na  AgCy.,  +  6NaOH  H-  Al,  =  6  Ag  -i-  12NaCy  + 
2A1{0H)3 
After  estimating  this  regeneration  of  cyanide,  the 
operator  may  read  from  a  prepared  table  the  silver 
equivalent.     For  instance,  a  regeneration  of  10  lb.  of 
cyanide  per  ton  of  solution  equals  125  oz.  silver  per 


Emulsifying  Apparatus  for  Aluminium  Dust, 
ton.     The  silver  assays  so  obtained  from  day  to  day 
agree  fairly  well  with  laboratory  results. 

Precipitation  Not  in  Aeeordarwc  with  Theory. — 
An  amount  of  aluminium  dust  slightly  greater  than 
one-eighth  of  the  weight  of  silver  present  is  then 
added  with  about  one-half  the  weight  of  caustic  soda. 
These  additions  do  not  (^uite  agree  with  the  equatiou 
given,  in  accordance  with  which  one  part  of  alu- 
minium should  precipitate  twelve  parts  of  silver. 
The  discrepancy  might  be  accounted  for  by  a  partial 
precipitation  according  to  the  reactions  suggested  by 
Mr.  Hamilton  for  low-grade  solution,  or  by  loss  due 
to  the  action  of  soda  and  water  on  the  aluminium, 
or  by  incomplete  solution  of  the  aluminium  due  to 
tine  particles  being  coated  with  silver.  The  amount 
of  soda  required  varies  with  the  acidity  of  the  ore  or 
speiss  treated. 

One  precipitation  usually  gives  from  2,000  to  7,000 
oz.  of  silver,  and  after  agitating  for  10  or  15  minutes, 
it  is  transferred  by  a  three-throw  plunger  pump  C  to 
one  of  two  presses  /',  the  harien  solution  passing  to 
storage  vat  K.  The  silver  in  the  press  is  water- 
washed,  air-dried  and  discharged  into  a  hopper.  It 
is  then  melted  in  a  Schwartz  furnace  after  fluxing 
with  approximately  16%  borax,  8%  sodium  nitrate. 
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4%  rtuorspar,  and  5%  sand,  tlie  bullion  being  gener- 
ally about  999  tine.-  A  copy  of  a  page,  taken  from 
the  daily  precipitaion  record,  at  random,  is  shown  in 
Talile  I. 
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Co.«<  of  Abiminiiim  PreripUation  Loir. — The  pro- 
duction of  silver  and  the  consumption  of  aluminium 
ami  caustic  soda  for  the  lirst  four  months  of  this 
year  were  shown  in  Table  II. 


Total  610-5     663,708    23,644      356      6996        91 

The  figures  given  for  the  silver  are  from  the  daily 
precipitation  record,  and  are  slightly  higher  than 
the  bullion  shipped  for  the  same  period.  The  bullion 
shipped  from  the  cyanide  department  for  these 
months  was  643,.36.)  oz.  Tliis  latter  figure  does  not 
include  slag,  absorption  of  lining  of  the  .Schwartz 
furnace  and  other  material  returned  to  the  blast 
furnace  from  the  melting  operation.  Estimating 
from  these  results  tlie  cost  of  chemicals  for  precipi- 
tating IflOO  oz.  of  silver  includes:  3.5  6  lb.  soda  at 
•2c.  per  lb.,  .§0-71'2.  ami  91  lb.  aluminium  at  32c.  per 
lb.,  $291  ;  total,  .S:V622.     The  advantages  of  alur.u- 
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nium  precipitation  weie  admirably  .set  forth  by  Mr. 
Hamilton,  whose  e.xteiisive  experience  with  such 
problems  lends  weight  to  his  opinions. 

I'.sr,./ Pa/ntt.i  OJfered  Gynlix.—ln  1910,  I  lookout 
patents  in  Canada,  Xo.  !26,468  ;  United  .Slates,  Xo. 
9.59,757,  ami  Mexico,  Xo.  10.899,  on  the  apparatus 
reiiuiied  for  precipitating  with  aluminium  dust,  viz., 
a  vat  with  some  means  of  producing  a  vortex  to 
draw  down  ami  drown  the  alumiiiiuni  powder.  As 
this  powder  is  light  and  subject  to  dustin"  if 
violently  agitated  al  the  surface  of  the  solution  and 
is  not  easily  drowned,  this  vortex  wonhl  seem  to  me 
an  important  ileiii  in  either  an  intermittent  or  con- 
tinuous preciiiitalion  process.  When  taking  out 
the.sc  patents,  tlie  company  I  was  a.ssociated  with 
had  some  idea  of  developing  the  process  com- 
mercially, but  I  may  now  .say  that  anyone  adopting 
aluminium  precipitation  is  welcome  to  the  use  of  the 
vortex  system  and  I  will  be  pleased  to  see  the  idea 
developed. 

In  conclusion  I  wish  to  thank  Ihs  otticials  of  the 
Deloro  Mining  and  Reduction  Co.  for  the  help  given 
in  developing  the  process,  referring  particularly  lo 
the  large  share  of  the  work  done  by  .S.  B.  Wright, 
the  present  manager."— S.  F.  Kirkp.vtrick,  En- 
gineering and  Mining  Journal,  June  28,  1913 
p.  1-277.     (H.  A.  W.) 


Treatment  oi'  Refractory  Gold  and  Silver 
Ores.— "A  dilute  solution  (0-3%)of  sodium  hydroxide 
is  niixed  with  the  fluid  pulp  of  ore,  and  the  mixture 
agitated  in  contact  with  metallic  aluminium  or  an 
alloy  of  aluminium.  The  ore  thus  acts  as  the  cathode 
in  an  electrolytic  action  which  results  in  the  gold  and 
silver  being  liberated.  When  tlie  action  is  complete, 
the  ..sodium  hydroxide  solution  is  separated,  and  the 
residue  is  treated  with  a  suitable  solvent  to  extract 
the  precious  metals."— (Patent)  C.  Butters,  Journal 
of  the  Society  of  Chemical  Industry,  Sent.  30,  1913, 
p.  915.     (H.  A.  W.) 


Zinc-Dust  Prpxipitation  of  Gold  and  Silver. 
— "  The  inlroduclion  of  zinc  Just  as  a  precipitator  of 
gold  and  silver  from  cyanide  .solutions  is  due  to  H.  L. 
Sulman,  who  proposed  its  use  in  1894.  Asoriginally 
applied  zinc  dust  apparently  offered  no  advantages 
over  the  old  shaving  process.  There  were  many 
reported  failures  due  probably  to  the  disinclination  of 
the  ultra  conservative  mill  man  to  work  out  the 
details.  However,  the  great  success  of  C.  W.  Merrill's 
zinc  dust  plant  al  the  Homestake  again  called  atten- 
tion to  the  undoubted  merits  of  zinc  dust,  or  fume,  as 
a  precipitant.  Today  zinc  dust  is  recognized  as  the 
standard  precipitant  and  in  most  of  the  up-to-date 
large  plants  on  this  continent  it  has  displaced  the  old 
zinc  box.  My  notes  show  that  in  the  United  States, 
Canada  and  Mexico  about  50  plants,  with  a  total 
daily  precipitating  capacity  of  6iJ,0fMJ  tons  of  .solution, 
are  now  in  operation.  It  is  safe  lo  say  that  75%  of 
the  gold  and  silver  recovered  by  cj'anide  in  those 
countries  is  precipitated  by  dust. 

Probably  no  single  event  gave  a  greater  impetus  to 
the  use  of  zinc  dust  than  the  fire  at  the  Goldfield  Con. 
mill,  which  used  that  method  of  precipitation,  and 
which  was  entirely  destroyed  in  1910.  During  the 
lire  the  precipitate  presses  became  so  hot  thati  the 
excess  zinc  distilled  and  the  solution  spigots  were 
discharging  a  long  zinc  flame.  The  contents  of  the 
presses,  valued  al  over  8200,000,  were  found  intact 
and  the  recovery  was  complete.  What  the  losses 
would  have  been  if  the  gold  precipitate  had  been  in 
zinc  boxes  can  be  left  to  the  imagination. 
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The  use  of  zinc  dust  offers  many  advantages,  the 
most  important  of  whicli  may  be  enumerated  as 
follows:  (1)  Safety:  (2)  mininiura  of  attention  ;  (3) 
completeness  of  clean-up  ;  (4)  neatness  and  compact- 
ness of  arrangement  :  (5)  efficiency,  high  grade  of 
precipitate  :  (6)  low  consumption  of  zinc  ;  (7)  cheap 
grade  of  zinc  used.  The  first  three  points  in  favour 
of  zinc  dust  may  be  dismissed  by  .saying  that  they  are 
obvious.  The  precijiitate  is  practically  in  a  cast-iron 
safe,  secure  against  theft  or  tire.  There  is  no  neces- 
sity of  touching  the  precipitate  between  the  clean-ups 
as  compared  with  the  daily  dressing  of  zinc  boxes. 
The  entire  amount  of  precipitate  is  available  at  the 
clean-np  in  contrast  to  the  large  amount  of  precipi- 
tate left  on  the  long  zino  in  the  boxes. 
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Diagram  of  Zinc  Dust  Precipitating  Plant. 

■  The  arrangement  of  zinc  dust  precipitating  plants 
•  to-day  is  exceedingly  neat  and  compact.  The  original 
process  of  adding  the  zinc  dust  to  a  large  vat  of  gold 
solution  and  agitating  is  obsolete.  The  clean-up  in 
this  manner  of  precipitation  is  not  perfect  and  the 
consumption  of  zinc  dust  is  high. 

The  modern  arrangement  is  to  mix  a  small  stream 
of  zinc  (iust  emulsion  witli  a  liouing  column  of 
solution  and  forcing  the  mixture  througli  a  press  to 
remove  the  precipitate.  Tlie  necessary  amount  of 
.zinc  dust  fed  to  the  flowing  solution  is  regulated, 
usually,  by  the  rate  of  How.  Tlie  most  frequently 
■seen  type  of  zinc  feeder  is  an  endless  belt  which  is 
given  motion  by  floats  in  the  gold  vat.  As  the  solu- 
tion in  the  vat  lowers  the  floats  fall,  and  by  means  of 
a  cord  running  over  tlie  end  drum  earring  the  endless 
belt  the  latter  is  slowly  moved.  The  belt  is  loaded 
with  zinc  dust  and  as  it  moves  forward  the  dust  is 
discharged  into  an  eniulsifier,  which  may  be  a  simple 
cone  or,  as  frequently  seen,  a  small  tvibe  mill  made 
of  a  3  ft.  length  of  11  in.  pipe.  Of  late,  screw  feeders 
with  hoppers  holding  a  day's  supply  have  been  intro- 
duced. However,  in  most  of  the  arrangements  the 
rate  of  dust  feed  is  determined  by  the  speed  of  an 
independent  motor  and  thus  the  necessary  ratio 
between  the  flow  of  gold  solution  and  the  i  ate  of  dust 
feed  is  not  invariable  as  wlien  the  older  belt  and 
Hoat  arrangement  is  used.  By  attaching  the  screw 
feeders  to  the  pumps  filling  the  presses  the  feeder 
and  press  would  work  together,  a  condition  which  is 
necessary  for  regular  and  uniform  work. 

The  mixture  of  zinc  dust  emulsion  and  solution  is 
forced  through  the  presses  by  means  of  triplex  pumps. 
The  pump,  being  placed  between  the  presses  and  the 
intake  of  the  zinc,  dust  emulsion,  plays  an  important 
part  in  thoroughly  mixing  emulsion  and  solution. 
The  velocity  of  reaction  between  the  zinc  dust  and 
the  double  cyanide  of  gold  and  potassium  is  high. 
The  reaction  is  complete  in  less  than  a  minute  pro- 
vided that  the  difliision  of  the  dust  through  the 
pregnant  solution  is  complete.  The  necessary  time 
for  the  reaction  is  furnished  by  the  period  the  pre- 
cipitated solution  is  in  the  press,  it  being  estimated 
that  the  duration  of  the  solution  in  the  press  is,  on 
the  average,  about  H  minutes  for  a  gold  solution 
and  about  3  minutes  for  a  silver  solution.     However, 


it  is  noteworthy  that  the  plants  which  give  the  most 
complete  and  uniform  precipitation  are  those  in 
which  there  is  the  longest  length  of  pipe  between  the 
gold  solution  vats  and  the  presses.  The  zinc  emul- 
sion being  introduced  close  to,  or  at,  the  gold  vat 
discharge  a  long  time  will  elapse  before  the  solution 
is  filtered.  In  some  cases  3  or  4  minutes.  This 
lends  itself  to  the  common  arrangement  of  placing 
the  presses  in  tlie  melting  and  refining  building 
which  is  usually  placed  a  considerable  distance  from 
the  mill  proper. 

The  Bosqui  vat,  or  an  equivalent,  will  increase  the 
time  of  contact  an  I  cause  more  complete  mixing  if 
the  presses  and  gold  vat  are  necessarily  placed  close 
together. 

The  efficiency  of  precipitation  by  zinc  dust  is  very 
high.  A  Mexican  plant  treating  several  thousand 
tons  of  solution  daily  gave  the  following  results  : 
Assay  of  gold  solution,  175  gm.  silver  per  metric  ton  ; 
assay  of  barren  solution,  1-8  gni.  silver  per  metric 
ton,  an  extraction  of  99%.  With  gold  solutions 
assaying  from  .?!  to  $2  per  ton  the  barren  solutions 
generally  run  from  1  to  2  cts.  per  ton,  an  e.xtraction 
of  from  98%  to  99%. 

The  speed  and  efficiency  of  precipitation  by  zinc 
dust  is  due  to  the  enormous  area  exposed,  as  com- 
pared with  even  finely-cut  shavings.  Good  commer- 
cial zinc  fume  (dust)  exposes  about  :s(IO  sq.  ft.  of 
surface  per  pound  of  zinc.  Shavings  1/1500  in.  thick 
expose  about  85  sq.  ft.  of  surface  per  pound  of  zinc. 
In  a  well  designed  and  operated  plant  the  distribu- 
tion of  the  emulsion  through  the  pregnant  solution, 
undergoing  precipitation,  is  very  uniforn.  In  such  a 
case,  using  O'lo  lb.  dust  per  ton  of  solution,  each 
cubic  inch  of  solution  going  to  the  press  will  contain 
20,000  to  .Si(,(JOO  particles  of  dust.  Thus  a  much  more 
intimate  and  uniform  contact  between  the  molecules 
of  gold-silver-potassium  cyanide  and  the  molecules  of 
zinc  is  possible  than  in  the  ordinary  zinc  box. 

One  of  the  most  troublesome  problems  of  the 
cyanider  is  the  precipitation  of  gold  and  silver  from 
solutions  containing  copper.  Shavings  soon  become 
plated  with  copjier  and  the  precipitation  of  gold  and 
silver  presently  slops.  Dust  being  added  continu- 
ously, there  are  constantly  presenteil  fresh  surfaces 
of  zinc  to  do  the  work.  With  a  precipitate  contain- 
ing as  high  as  40%  copper  the  precipitation  of  gold 
was  excellent  when  using  dust  ;  such  a  result  would 
be  impossible  if  shavings  were  used. 

The  consumption  of  zinc  dust  primarily  depends 
upon  the  strength  of  solution  in  cyanide  as  well  as 
the  number  of  ounces  of  metal  to  be  precipitated  per 
ton  of  solutioTi.  The  strength  in  alkali  has  ahso 
something  to  do  with  the  consumption.  The  range 
of  zinc  consunii)tion  is  from  0'128  lb.  per  ton  of  solu- 
tion, in  the  case  of  the  Homestake,  up  to  0'404  lb.  in 
the  case  of  a  Mexican  silver  mill  using  a  strong 
cyanide  solution  with  a  high  degree  of  alkalinity. 
In  the  first  case  the  amount  of  bullion  to  be  precii)i- 
tated  is  only  about  0'017  oz.  per  ton  of  solution,  in 
the  second  case  5'5oz.  per  ton.  The  most  common 
run  of  solutions  will  consume  from  016  to  0'19  lb. 
per  ton  of  solution.  The  consumption  when  using 
shavings  will  usually  run  25%  to  50%  higher  than 
when  employing  dust. 

Zinc  dust  delivered  at  the  mill  will  ordinarily  cost 
25%  less  than  the  sheet  usually  used  for  making 
shavings.  It  costs  from  let.  to  lict.  per  pound  to 
cut  the  sheets  into  shavings.  Hence  when  ready  for 
use  shavings  will  cost  about  30%  more  than  zinc  dust. 
Thus  in  a  Mexican  mill  shavings  cost,  ready  for  use, 
9  cents  per  pound ;  zinc  dust,  best  German,  cost 
6 '6  cents  per  pound. 
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On  the  whole  the  grade  of  precipitate  from  zinc 
■dust  is  liigher  than  from  sliavings.  The  strong  and 
necessarily  impure  silver  solutions  of  ilexico  give 
precipitates  containing  from  75%  to  85%  bullion, 
when  using  dust.  When  using  shavings  tlie  precipi- 
tates rarely  go  above  70%.  However,  it  is  impossible 
to  judge  from  loose  general  comparisons.  It  is 
necessary  to  compare  results  from  solutions  of  the 
same  type  and  from  the  same  or,  at  least,  very 
similar  ores.  Wherever  such  comparisons  have  been 
fairly  made  the  results  are  invariably  in  favour  of 
zinc  dust.  The  importance  of  handling  high-grade 
precipitate  needs  no  emphasis.  The  reduction  of 
shipping  and  rehning  charges  are  clearly  apparent. 

The  following  table  shows  some  typical  results  of 
zinc  dust  precipitation  : — 


should  always  be  remembered  that  it  deteriorates 
rapidly  when  exposed  to  the  mill  air.  Due  cognizance 
should  be  taken  of  the  fact  that  zinc  dust  is  intlani- 
mable,  and  that  it  might  be  classed  almost  as  an 
explosive.  Feed  belts  have  been  destroyed  by  the 
zinc  charge  becoming  moistened  by  a  rain  drip  and 
spontaneous  combustion,  due  to  rapid  oxidation 
setting  lire  to  the  belt. 

In  operating  any  kind  of  feeder  it  should  be  noted 
that  zinc  dust  is  extraordinarily  responsive  to  atmos- 
pheric conditions.  During  rainy  seasons  in  Mexico 
when  the  air  is  surcharged  with  moisture  the  dust 
tends  to  cohere.  Then  in  belt  feeders  the  dust  will 
not  discharge  in  a  thin  steady  stream,  but  will  cling 
to  the  belt  and  slide  oil' in  minature  avalanches.  In 
screw  feeders  the  dust  will  sometimes  'arch'  under 


Zinc.  Dii.it  Precipitation  Data. 


Zinc  dust 

Cost  of  melt- 

KCN 

use<l    per 

Cost   of  pre- 

\v<x and  pre- 

pounds 

Assay  of 

ton  of 

Value  of 

cipitation  per 

cipitation  per 

Ul  No. 

per  ton. 

solution. 

solution. 

precipitate. 

ton  solution. 

ton  solution. 

1 

0-5 

SO  ■32  Au. 

0-128 

•?4^00  per  lb. 

§00138 

— 

2 

-^ 

1  -50  Au. 

0162 

IS-oijperlb. 

00182 

— 

3 

— 

1  119  Au. 

0-167 

— 

0  0243 

.?0  0565 

•t 

7 

5  5    oz.  Ag. 
ru-ig  oz.  Au. 

0-404 

75%  Ag. 
[10%  Au. 

1 

— 

0  0375 

5 

5  0 

0166 



0  0263 

1^0-95  oz.  Ag 

The  area  of  filtering  surface  and  cubical  contents 
of  press  will  largely  determine  the  effectiveness  of  the 
work.  For  ordinary  gold  solutions  (.81 '50  to  S3  per 
ton)  it  is  usual  to  allow  0^5  sq.  ft.  of  filtering  surface 
per  ton  of  solution  filtered  per  ^24  hours  ;  for  cubical 
contents  of  press  allow  1  cub.  ft.  for  each  24  tons 
filtered  per  24  hours.  For  silver  ores  both  the  area 
and  cubical  contents  of  press  is  increased.  Each  ton 
of  solution  filtered  per  24  hours  will  require  066  sq.  fc. 
of  surface  and  an  allowance  is  made  of  1  cub.  ft.  of 
press  capacity  for  each  12  tons  of  silver  solution 
filtered  per  24  hours.  Any  good  press  may  be  tiseil, 
either  .square  or  rectangular.  Much  of  the  high 
efficiency  of  the  press  is  due  to  the  intimate  contact 
between  the  solution  and  unacted-upon  zinc.  By 
forcing  the  solution  through  the  minute  pores  of  the 
cake  on  the  filter-cloth  the  contact  between  zinc  dust 
and  solution  is  almost  molecular  and  the  thicker  the 
cake  the  more  complete  the  action. 

The  amount  of  attention  required  by  a  dust  pre- 
cipitation plant  is  almost  nominal.  It  is,  of  course, 
essential  that  the  right  amount  of  zinc  dust  be  spread 
upon  the  feed  belt,  but  be.youd  that  it  is  only  neces- 
sary to  give  a  general  looking  over  such  as  is  required 
even  by  zinc  boxes.  The  clean-up  is  simpler  than  the 
sloppy  process  usually  seen  around  zinc  bo.xes.  The 
cakes  come  out  clean  and  soft  and  there  is  practically 
no  loss  from  spills.  The  cake  will  weigli  from  ll.jto 
135  lb.  per  cubic  foot,  the  former  being  for  a  gold 
precipitate  containing  10%  gold  and  the  latter  for  a 
silver  precipitate  containing  80%  silver.  The  per- 
centage of  moisture  will  vary  according  to  the  degree 
of  air  blowing  the  cakes  have  received  in  the  presses. 
The  average  moisture  will  be  35%,  varj'ing  from  30% 
to  45%. 

Possibly  the  most  important  precaution  that  should 
be  taken  in  running  a  zinc  dust  precipitation  plant  is 
the  testing  of  all  zinc  dust  consignments.  Zinc  dust 
varies  greatly  in  composition,  and  it  should  be  pur- 
chaser! stricll}'  on  the  basis  of  a  specification.  Before 
any  consignment  of  dust  is  put  into  the  mill  store- 
house it  should  be  tliorouglily  sampled  and  tested. 
The  dust  should   be   stored   in   a  dry  place  and  it 


l55%  Ao 


such  conditions,  and,  of  course,  shut  off  all  feed." — 
A.  M.  ]\Ierton',  Milling  and  Engineering  World, 
September  6,  1913,  p.  429.     (A.  R.) 


The  Control  of  Noxious  Fumes. — "Recent 
experiments  at  the  Heroult  smelter  in  California 
have  been  so  eminently  pleasing  that  hopes  are 
cherished  for  the  control  of  the  fumes  which  have 
caused  copper  producers  so  much  annoyance  and 
brought  the  California  copper  industry  to  the  verge 
of  ruin. 

The  furnace  used  at  Heroult  is  an  old  one  of  the 
cupellating  type.  It  is  5  ft.  in  dia.,  with  an  approxi- 
mate capacity  of  200  tons  per  24  hr.  The  ore  used 
in  the  experiments  contained  an  average  sulphur 
content  of  50%.  It  was  particularly  selected,  as  a 
product  especially  high  was  desired.  For  firing  Cali- 
fornia crude  oil  was  employed.  Four  oil-burners 
were  used  and  the  oil  introduced  as  a  spray.  The 
intense  heat  thus  developed  facilitated  tapping  of 
the  furnace  an  hour  after  firing.  As  the  gases 
develop,  hydrogen  gas  is  introduced,  the  idea  being 
the  separation  of  oxygen  from  the  sulphur  and 
release  of  the  latter  mineral  from  the  fumes.  From 
the  furnace  the  gases  pass  into  a  bustle-pipe  which 
discharges  into  the  Hue.  This  is  provided  with 
down-takes  which  carry  the  fumes  into  a  carbon 
chamber.  Here  the  SO,  is  further  dissociated, 
and  an3'  SOj  prevailing  brought  under  complete 
control,  by  bringing  tiie  gases  in  direct  contact 
with  vaporized  carbon  generated  from  red-hot  coke. 
Sulphur  dioxide  is  the  gas  that  has  caused  so 
much  trouble  in  the  generation  of  smelter  fumes, 
and  it  is  asserted  that  this  element  is  completely 
controlled  by  the  hydrogen  jud  carbon  treatments  in 
this  process. 

From  the  carbon  chamber  the  fumes  continue 
downward  to  tlie  condensing  chamber,  through 
which  the  stream  of  water  is  driven  by  the  pump. 
From  this  compartment  the  water  and  fumes  pass 
into  an  agitating  chamber,  where  the  solution  is 
kept  in  violent  circulation  by  water  admitted  under 
a  pressure  of  GO  lb.  to  the  square  inch.     This  efl'ec- 
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tively  breaks  up  the  bubbles  of  gas  that  would  other- 
wise float  on  the  surface,  and  prevents  any  marked 
escape  of  fumes  from  this  point.  The  solution 
continues  from  the  agitator  into  an  open  reservoir, 
divided  into  two  compartments.  The  sulphur  and 
other  metallic  elements  are  deposited  in  one  section, 
and  after  the  water  has  constantly  delivered  the  pro- 
duct to  one  compartment  for  a  specified  period,  the 
flow  is  altered  to  deposit  the  material  into  the 
second  division  ;  while  the  hrstcan  be  cleaned  up  and 
the  sulphur  recovered  ir.  a  elementary  state.  The 
harmless  smoke  rises  from  the  surface  of  the  reser- 
voir and  escapes  into  tlie  atmosphere. 

To  fjuard  against  a  i)ossible  escape  of  fumes  from 
the  agitating  chamber  it  is  proposed  to  place  an  air- 
tight hood  over  the  compartment,  and  guide  the 
smoke  into  a  baghouse  arrangement.  The  liaghouse 
has  proved  highly  eflicierit  in  recovering  zinc  oxides 
and  sulphates,  as  well  as  other  minerals  from  smoke, 
and  by  using  the  device  in  connection  with  the  main 
plant  it  is  ciaime<l  all  values  carried  ott'  liy  the  fumes 
will  be  effectively  recovered,  and  every  portion  of 
the  smoke  brought  uiuler  perfect  control.  It  has 
been  shown  by  experiments  that  the  water  used  in 
the  condensing  and  agitating  chambers  may  be  em- 
ployed over  for  an  indefinite  period,  provided  dust 
chambers  are  used  for  the  settling  of  flue  dust. 
Otherwise  tlie  deposition  of  dust  would  seriously 
interfere  with  work.  By  employing  the  hydraulic 
suction  draft  in  preference  to  the  usual  forced  draft 
by  means  of  stacks,  it  is  claimed  by  the  inventor 
tiiat  not  only  is  the  volume  of  gases  cut  down  fully 
four-fifths,  'but  that  the  capacity  of  furnace  is 
augmented  one-tliird.  This  in  itself,  if  borne  out  in 
actual  practice,  commands  decided  consideration. 

The  process  was  developed  for  the  control  of 
noxious  fumes,  but  it  was  early  realised  that  the 
method  nnist  be  economical,  otherwise  its  use  would 
be  largely  curtailed.  Consequently,  every  endea- 
vour has  been  exercised  to  keep  operating  costs  at  a 
low  point.  In  addition  to  reducing  volumes  of 
fumes,  and  rendering  the  gases  more  susceptible  to 
treatment,  the  inventor,  Mr.  .1.  A.  Heslewood, 
claims  his  furnace  will  handle  zinc  or  other  refrac- 
tory ores  without  danger  of  '  freezing,'  basing  his 
assertion  on' several  tests  with  ores  carrying  a  high 
zinc  content.  The  intense  heat  generate<l  by  burn- 
ing crude  oil  in  place  of  coal  and  coke,  and  the 
powerful  suction  developed  by  the  hydraulic  vacuum, 
speedily  cleared  the  fiirn:ice  of  oljstructions. 

The  inventor  is  planning  a  further  series  of  com- 
prehensive tests,  as  there  remain  .several  problems 
yet  to  be  solved.  A  numlier  of  meclianical  altera- 
tions are  contemplated,  and  the  furnace  walls 
are  being  reinforced  to  guard  against  air-leakage. 
The  process  has  not  been  demonstrated  as  a 
complete  success,  but  sufhcientin  the  way  of  actual 
results  have  been  shown  to  command  the  interest  of 
engineers  familiar  with  the  tests  thus  far  made.  The 
control  of  sulphur  dioxide  has  become  the  question 
of  the  hour  in  California  copper  fields,  as  most  of  the 
smelters  have  been  closed  because  of  damage  caused 
by  the  fume,  while  the  operation  of  the  few  plants 
still  active  is  menaced."— A.  H.  M.\RTIN,  Engineer- 
ing Magazine,  Sept.  IQIS,  p.  901.     (J.  A.   \V.) 


in  dia.  and  the  bottoms  have  a  5.5°  angle.  The  con- 
centrate is  sampled  while  in  the  car,  using  a  long 
ship-a\iger.  Unslaked  lime  is  added  to  each  of  the 
cars  after  leaviirg  the  tipple,  forming  a  bed  for  the 
concentrate  and  also  aiding  in  discharge  of  the- 
material.  The  concentrate  in  the  bin  is  kept 
covered  with  water  which  prevents  its  oxi<lation. 


Tube-Mill  Circuit  at  the  Al.vska  Trf.adwell 
Mill. — "  Concentrate  is  cyanided  at  the  mill  of  the 
Alaska  Treadwell  tiold  Mining  Co.,  at  Douglas 
Island,  Alaska.  The  material  is  brouglit  to  the 
plant  in  cars  running  by  gravity  into  revolving 
tipides  which  invert  them  ami  drop  the  contents  into 
round,  conical -bottom  steel  bins.     The  binsare  15  ft. 
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Tightly  fitting  gates  control  the  bottom  of  the  bin, 
the  contents  of  which  are  sluiced  directly  into  a  Dorr 
classifier,  the  sluicing  medium  being  the  over.size 
return.  The  classifier  makes  -i-l  strokes  per  minute. 
Slime  from  the  classifier  is  led  to  the  Pachuca  vats 
for  treatment  and  the  coar.se  nmterial  is  delivered 
into  a  5x-22  ft.  Abbe-type  tube  mill  which  is 
equipped  with  a  spiral  feeder.  Corrugated  sectional 
lining  is  used  in  the  tube,  whicli  makes  27  r.p.m. 
The  finely  ground  product  from  the  tube-mill  is 
delivered  into  another  Dorr  classifier  from  which  the 
slime  is  taken  to  treatment  in  the  Pachuca  vats  and 
the  san<l  delivered  into  the  foot  of  an  air  lift.  The 
sand  is  lifted  to  a  point  high  enough  to  enable  it  to 
flow  back  to  the  first  cla.ssifier  by  gravity,  and  is 
delivered  into  an  open  launder. 

Accumulated  iron  is  removed  from  the  coarse  pulp 
passing  through  the  launder  by  means  of  a  magnetic 
device  which  has  already  been  described.  The  return 
of  this  coarse  oversize  is  used  to  sluice  the  concen- 
trate from  the  bin  into  the  initial  classifier. 

Pebbles  are  automatically  fed  into  the  spiral 
feeder  throu?h  a  pipe  leading  from  the  pebble  bin. 
The  pebbles  are  fed,  a  few  at  a  time,  into  the  feeder 
aiid  are  controlled  by  the  movement  of  the  first  Dorr 
classifier.  The  whole  circuit  is  illustrated  above."  - 
Engincrrhig  and  Minimi  Joiiniril,  Sept.  13,  1913, 
p.  502.     (A.  R.) 


Launder  Data  of  the  Washoe  Concentrator. 
— "  In  the  accompanying  table  is  given  information 
concerning  the  launder  system  installed  in  the  con- 
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centrator  of  tlie  Anaconda  Copper  Mining  Co.,  at 
Anaconda,  Mmit.  The  Lti'ades  shown  arp  not  neces- 
sarily tlie  iMiMiinnni  al  wliicli  llie  ^'iven  pulps  will 
How,  hut  are  all  safe  slopes.  Wlieie  extra  lieailiooni 
was  available,  it  was  utilized  in  steeper  lanmlers 
There  are  a  j^reat  many  factors  which  eHect  the  tlow 
of  pulp  in  launders  w  hicli  must  he  taken  into  con- 
sideration in  laying  out  a  launder  system.  The  more 
important  of  these  factors  are  :  The  size- and  specilic 
!,'ravilies  of  tlie  Lirains  of  snlid  matter  to  he  trans- 
ported, the  shape  of  the  grains,  the  sliarpne-is  of  the 
fractures,  the  density  of  the  i)ulp,  tlie  depth  of  the 
stream,  the  presence  or  ahseiice  of  slime  and  the 
character  of  the  lauinler  material  in  contact  with  the 
jMilp.     All  of  the  launilers  ill  the   Anaconda  mill  are 


sary  amount  of  lime  to  the  ore.  A  shovel  or  an  old 
Inix  is  the  sum  total  of  the  lime  handling  machinery 
at  many  a  pretentious  mill. 

The  lime  item  shows  up  in  a  cyanide  mill  cost 
account  as  one  of  the  heavy  <-liarges.  There  are  cases 
in  which  the  expense  for  lime  is  even  greater  than 
the  combined  cost  of  cyanide  and  zinc.  The  con- 
sumption of  lime  is  especially  high  in  cyaniding 
silver  ores.  The  f<dl<>wing  liguies  show  the  coiisump- 
lion  in  siinie  of  the  principal  Mexican  districts  and 
plants:  Dos  EsucHiis  mill,  -Jg  iij_  pg,.  ^„„  ^f  g^g  . 
I'achuca  district,  Jd  Ih.  to '-U  111.  per  toil;  Cuanajuato 
district,  IS  lb.  to  2.'  lb.  jier  ton. 

Lime  perforins  many  functions.  Thus  :  (1)  Neutra- 
lises acids  formed  by  the  o.xidation  of  sulphides,  etc.; 


Material  Handled. 


Undersize  J  in.  round-hole  trommels 
,,  5  mm.  ronnil-hole  troiuniels 
,,  4  mm.  loiiiid-hole  tiommels 
,,     2^111111.  round-hole  trommels 

Hutch  product  of  liarz  jigs 

Feed  to  Huntington  mill 

■;  in.  concentrate 

Evans  jig  concentrate  

Coarse  table  feed 

Fine  table  feed 

Table  concentrate 

Table  iiiiddlinp; 

Table  tailing 

Secondary  table  feed,  remodelled 
section       ..  

Fine  primary  table  feed,  remodelled 
section       

Coarse  primary  table  feed,  remodel- 
led section... 


Size 

of     ! 

Launtler, 

In. 

Depth  1  Width 

15 

10 

i 

8i 

9i 

IDA 

7 

8i 

7 

6i 

7 

6 

10 

9 

9i 

% 

7^, 

i 

o\ 

4i 

11 

Si 

4A 

5 

1 

">k 

7 

'h 

rr 

7J- 

7 

7i 

per  Ft. 


2-0 

3  0 

1-75 

2-0 

10 

1-9 

1-3 

1-2 

1-2 

1-2 

0-75 

0-75 

0  75 


Cast  iron 
Cast  iron 
Cast  iron 
Cast  iron 
Cast  iron 
Cast  iron 
Cast  iron 
Cast  iron 
No  lining 
No  lining 
No  lining 
No  lining 
No  lining 


:    3-5 
;    5-2 

:  50 
:  8-2 
:  22-7 
3-6 
12  8 
:27-8 
;  14-2 
;  130 
;  15-6 
;  15-6 
:  10  0 


21-0 
5  0 
40 
2  5 
60 
2  0 
7-0 
2  0 
0-3 
0-2 
0-2 
0  2 
0-3 


1-25 
1-25 
1-511 
0-.50 
1  00 
1-25 
100 
1-50 
0-50 
0-75 
0-75 
0-75 
0-50 


1-20  No  lining  1 
1-20  No  lining  1 
1-20   Nolinin-    1 


7-4     on   I  0-.50 

140      0-35     0-50 

4-4      0-9       OoO 


S2-0 

7.5  0 

50  0 

62  0 

95  () 

8 10 

100  0 

72-5 

7  0 

0  0 

00 

0  0 

10-0 

44  0 

2  0 

46-5 


Contains  slime 
Contains  slime 
Contains  slime 
Containsslime 
No  slime 
No  slime 
No  slime 
No  slime 
Containsslime 
Containsslime 
No  slime 
No  slime 
A  little  slime 

No  slime 

No  slime 

No  slime 


constructed  i>f  wood  anil  are  rectangular  in  cross- 
section. 

The  gangue  material  in  the  ore  treated  at  Ana- 
conda i.-i  ijuartz  and  highly  altered  granite.  The 
principal  minerals  are  chalcocite,  enargite  and 
pyrite." — Eiiqine'.rinq  itnil  Mining  Journal,  Sept.  13, 
1913,  p.  501.     (.\.   K.) 


The  U.SE  ok  Limf  in  Cvanide  Work  —"Text 
books  on  cyanide  practice  usually  treat  the  question 
«f  lime  consumption  and  the  addition  of  lime  to  the 
<ne  in  a  very  casual  manner.  It  appears  to  l>e  accepted 
generally  that,  if  the  solutions  in  the  percolating 
and  agitating  vats  are  alkaline,  the  lime  has  ettec- 
tively  done  its  work.  That  is  probably  the  case 
when  the  ore  is  crushed  in  water,  but  tlie  now  al- 
most universally  used  process  of  crushing  in  cyanide 
solution  and  reducing  the  ore  to  a  mill  slime  has  in- 
troduced new  metallurgical  problems,  not  the  least 
of  which  is  the  mode  of  adding  the  lime  to  the  ore. 
The  fact  seems  to  have  escaped  the  authors  of  text 
books  that  lime  may  be  added  to  an  ore  in  exactly 
the  amount  shown  by  tests  and  the  solutions  going 
to  percolators  or  agitators  may  have  just  the  right 
degree  of  alkalinity,  yet,  at  some  point  during  the 
process  of  crushing  a  great  percentage  of  the  pulp 
may  be  acid,  with  a  resulting  loss  of  cyanide. 

Few  mill  designers  make  provision  in  their  plans 
for  the  convenient  handling  of  lime  in  the  mill  nor 
adequate  arrangements  for  the  addition  of  the  neces- 


(2)  breaks  up  metallic  salts  forming  innocuous 
hydrates;  (3)  protects  the  solution  of  cyanide  against 
carbonic  acid  ;  (4)  furnishes  the  alkali  necessary  for 
the  breaking  up  of  silver  minerals  ;  (5)  protects  the 
solution  against  the  latent  cyanicides  in  the  ore. 

The  effect  of  actions  1  and  2,  and  to  a  certain 
extent  5,  becomes  most  apparent  during  the  crushing 
and  grinding  of  the  ore.  The  amount  of  lime  to  be 
added  U>r  these  purposes  can  be  determined  in  the 
laboratory.  The  amount  of  '  protective  '  alkalinity 
to  be  carried  in  the  solution  depends  upon  conditions 
in  the  mill  and  must  be  found  experimentally.  So 
far  as  the  degree  of  alkalinity  required  by  silver  ores 
is  concerned,  it  may  be  stated  that  it  is  usual  to 
have  practically  at  all  times  a  concentrated  lime 
solution.  At  Pachuca,  for  example,  the  pulp  in  the 
agitators  carries  a  slight  excess  of  solid  lime,  so  that, 
as  the  lime  in  solution  is  u.sed  up,  it  is  restored  by 
dissolving  .some  of  the  calcium  hydrate  in  the  pulp. 
The  lime  losses  are  therefore  made  up  as  follows  : 
(1)  Lime  consuming  constituents  in  the  ore;  lime 
destroyed  by  COj  in  the  air  used  in  agitating  ;  (3) 
mechanical  loss  by  solution  passing  out  of  the  mill 
system  with  the  tailing. 

It  would  unduly  extend  the  scope  of  this  article  to 
consider  in  detail  all  the  functions  of  lime  and  the 
lo.«ses  due  to  causes  (2)  and  (3)  just  given.  In  pass- 
ing it  may  be  stated  that  the  tremendous  volumes  of 
compressed  air  now  used  in  cyanide  plants  contain 
very  considerable  peicentages  of   CO.,,  due  to   the 


322 


Thf  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society,  of  South  Africa.        Dec-.  1913 


decomposition  of  lubricants  used  in  the  cylinders  of 
the  compressors.  If  compressed  air  is  bubbled 
through  a  clear  alkaline  mill  solution  a  cloudy  preci- 
pitate of  calcium  carbonate  will  soon  make  its 
appearance  and  shortly  its  etlect  on  the  cyanide  will 
become  apparent.  Caie  in  the  choice  and  use  of 
compressor  lubricants  and  perhaps  a  purilication  of 
the  compressed  air  will  be  well  repaid. 

The  main  ol>ject  ot  this  article  Ls  to  call  attention 
to  a  point  overlooked  in  the  general  literature  of 
cyaniding,  although  well  understood  by  many 
cyanide  operators.  The  point  is  that  the  mere  addi- 
tion of  lime  to  the  ore,  in  quantities  called  for  by 
test,  will  notsuttice  to  protect  the  cyanide  solutions, 
even  in  spite  of  tlie  fact  that  the  solutions  and  pulp 
running  to  the  agitators  from  the  crushers  may  be 
rjuite  alkaline. 

Not  so  very  long  ago  practically  all  ores  were 
crushed  in  water,  amalgamated,  the  sand  and  slime 
separated,  the  sand  treated  in  percolators  and  the 
slime  either  thrown  away  into  dams  or  given  a  per- 
functory treatment.  Tlien,  the  sand  having  been 
washed  with  water,  contained  almost  no  achl  and  a 
little  lime  added  to  the  sand  or  even  just  sprinkled 
over  the  surface  of  the  vat  charge  fully  sufficed. 

Now,  however,  the  all-'-limint;  process  has  become 
almost  the  standard  process.  The  ore  is  crushed  in 
cyanide  solution  so  that  almost  all  passes  a  200  mesh 
siu-een.  During  the  crushing  the  solution  must  at 
all  times  be  juotected  against  the  action  of  cyanides 
in  the  ore  and  thus  the  old  hit-or-missstyleof  adding 
lime  must  be  abandoneil  or  unduly  large  losses  of 
cyanide  will  be  made. 

Take,  for  example,  the  conditions  illustrated  in 
the  accompanying  How  sheet.  The  diagram  shows 
a  typical  'all-sliming'  crushing  and  grinding  plant 
working  in  cyanide  solution.       The  ore   consumes 

I 

▼ 

Ore  f^orn  Mtne 

16  Lb  Lime  added  Per  Ton 

1 

\ 
eyrotory     (+)    Cru}hirgtod? 

Ore  Bin       I        I  ,     , 

;      .  Cyanide  Solution 

5tomp5     ■    •   ['•    '      Cruih.ngfo'oK^e^r 


ihme  to  Agitatorv 


Tube  Mi/i 


Flow  of  Ore  in  Crushing  Circuit. 

16  lb.  of  lime  per  ton  and  the  pulp  going  to  the 
agitators  is  continuously  alkaline.  Yet  there  is  a 
heavy  consumption  of  cyanide,  hastily,  and  errone- 
ously, attributed  to  the  action  of  soluble  minerals  in 
the  ore.  The  fact  was  that,  roughlj-  speaking,  from 
one  third  to  one-half  the  ore  was  being  ground  in  an 
acid  solution.  P>y  adding  lime  to  the  tube  mill  and 
cutting  down  the  aiiiounl  of  lime  fed  to  the  ore  before 
the  gyratory  crusher,  the  cyanide  loss  in  the  crush- 
ing circuit  was  reduced  to  one-half. 

In  such  a  circuit  as  that  illustrated  the  conditions 
calling  for  the  addition  of  lime  will  be  difficult  at 
each  crushing  stage.  For  example,  at  the  gyratory 
crusher  only  a  small  portion  of  the  lime  can  he  used 


owing  to  the  coarseness  of  the  ore.  Yet  tests  of  the 
Hue  disclosed  the  fact  that  it  required  much 
more  lime  (per  ton  of  hue)  than  the  general  a\erage 
of  the  ore.  This  was  due  to  the  presence  of  vugs, 
many  of  which  contained  soft,  partly  ilecomposed 
intensely  acid  sulphides.  The  ore  may  lie  in  the  bin 
2-t  hours  before  crushing  in  the  stamps.  The  natural 
moisture  in  the  ore  will  generally  slack  the  lime. 
Under  the  action  of  the  stamps  most  of  the  lime  will 
be  converted  into  milk  ot  lime,  washing  and  neutra- 
lising the  acid  on  the  outside  of  each  ore  particle.  A 
few  chips  of  lime  will  escape  with  the  10  mesh  ore. 
On  jiassing  to  tlie  classiKer  the  portion  of  the  ore 
already  line  enough  will  pass  away  together  with 
most  of  the  lime  in  solution.  The  sand,  containing 
a  higher  percentage  of  sulphides  than  the  original 
ore,  will  go  to  the  tube  mill  with  a  deficiency  of  solid 
lime.  The  pulp  fed  to  the  tube  mill  will  contain 
only  about  40%  of  solution  and  this  will  not  he 
sufficiently  alkaline  to  protect  itself  against  the  acid 
in  the  great  excess  of  ore.  Thus,  it  i^  inevitable,  in 
many  cases,  that  the  tube  mill  will  discharge  an  acid 
proiluct,  which  on  being  returned  to  the  classiHer 
will  be  nentrali.-^ed  by  the  excess  of  lime  in  the  stamp 
mill  discharge.  Under  such  conditions  I  found  as 
high  a  loss  as  50%  of  the  cyanide  in  the  solution  fed 
to  the  tube  mill. 

In  considering  the  question  of  acidity  it  would 
seem,  at  lir-t  sight,  that  the  action  of  the  acid  would 
be  to  form  oidy  hydrocyanic  acid  and  that  by  the 
addition  of  lime  the  titratable  cyanide  would  be 
entirely  restored  to  the  solution.  Kxperience  is  . 
against  that  opinion.  Cyanide  is  a  chemical  com- 
pound' that  tends  to  break  up  into  a  multiplicity  of 
chemical  bodies.  Even  the  simplest  reactions  have 
an  efficiency  of  only  80%,  or  so,  the  remaining  '20% 
going  into  cyanogen,  ammonium  compounds,  com- 
plex lU'ganic  compound*,  etc.  In  mill  solutions  the 
conditions  are  worse  owing  to  their  complex  nature. 
These  considerations  demand  that,  in  order  to  econo- 
mise cyanide  in  mill  solutions,  the  entire  mill  circuit 
must  at  .ill  times  and  at  all  points  be  ke|it  neutral 
or  at  least  slightly  alkaline. 

In  a  silver  mill  the  lime  conditions  are  slightly 
better  than  in  a  gcdd  mill,  owing  to  the  strongly 
alkaline  solutions  used  in  the  former  mill.  Gold 
mills  usually  carry  the  solutions  near  the  neutral 
point  or  at  best  only  very  slightly  alkaline. 

The  lime  conditions  in  the  all-sliming  circuit  illus- 
trated are  worthy  of  further  study.  It  was  found  by 
investigation  that  the  lime  was  consumed  uiie'iually 
at  different  [Kiints  in  the  circuit.  The  rei|uirenienls 
at  ditVerent  points  were  as  follows  : — 
At  lireake-' — pounds  lime  per  ton  of  ore  milled  ...  3 
At  stamps— pounds  lime  per  ton  of  ore  milled  ...  9  ■ 
At  tube  mill — pounds  lime  per  ton  of  ore  nulled...     4 

Total  16 

Clearly,  in  order  to  get  correct  lime  conditions  in 
each  part  of  the  circuit  it  is  necessary  to  have  those 
amounts  (as  shown  above)  present  at  every  stage. 
From  considerations  already  discu.ssed  it  is  obviously 
impossible  to  obtain  correct  conditions  by  adding 
lime  at  the  commencement  of  the  circuit.  Thus,  in 
the  case  used  as  an  example,  the  tube  mill  discharge 
required  three  pounds  of  lime  to  neutralize  the  acid 
developed  by  grinding  in  the  mill.  In  other  words, 
Ifi  II).  of  lime  were  used  and  only  about  14  lb.  were 
really  useful. 

To  add  lime  correctly,  that  is  in  such  a  manner  as 
to  keep  the  solutions  at  all  times  protected  against 
cyanicides,  it  is  necessary  to  add  those  amounts  ot 
lime  such  ,as  are  consumed  by  the  ore  at  each  stage  • 
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of  the  circuit.  Thus,  in  the  case  in  question,  by- 
adding  1-2  to  14  Ih.  of  lime  to  tlie  ton  of  ore  as  it 
comes  into  the  mill  and  from  2  to  4  lb.  to  the  tube 
mill  feed,  at  no  stage  of  the  crushing  will  the  pulp 
run  acid. 

Characteristics  of  Lime. — Not  only  is  the  ore  a  very 
irregular  material  hut  the  lime  u.sed  will  vary  greatly 
in  strength.  Different  consignments  of  lime  may 
have  a  very  varying  value  as  a  neutralizing  agent, 
although  fortunately  each  lot  is  usually  very  uni- 
form. Especially  in  Mexico,  where  small  kilns  are 
used,  the  lime  is  liUely  to  be  very  irregularly  burned. 
Lime  is  valuable  oidy  for  the  calcium  oxide'  (CaO)  it 
contains.  The  percentage  will  depend  on  the  quality 
of  the  lime  rock  used  and  the  temperature  and  time 
of  burning.  Jjime  burners  are  not  above  running  in 
a  lot  of  inferior  lime  and  every  new  lot  jjurchased 
should  be  sanqilcd  and  tested. 

On  the  receipt  of  a  consignment  of  lime  at  a  mill, 
it  should  be  inspected,  sampleil  and  tested.  Different 
lots  at  the  same  mill  during  a  year  may  show  llie 
following  amounts  of  lime  required  to  neutralise  the 
acid  in  a  standard  ore  .sample  :  6,  13,  9,  S,  7,  12  lb. 
per  ton  of  the  same  ore.  That  is,  lot  No.  2  was 
worth  less  than  one-half  per  pound  that  of  lot  No.  1. 
Lime,  for  cyanide  work,  should  be  purchased  strictly 
on  the  basis  of  the  jiercentage  of  available  lin.e. 

Lime  in  large  quantities  which  has  to  be  stored  for 
long  periods  should  be  free  from  an  undue  quantity 
of  smalls.  It  goes  without  saying  that  the  lime 
must  be  free  from  charcoal,  coke,  charred  wood,  etc., 
as  these  tend  to  reprecipitate  dissolved  gold  anil  silver 

Determination  of  Available  Lime. — The  test  used 
for  many  years  differs  slightly  from  that  recom- 
mended by  the  Mine  Trials  Committee.  A  stronger 
sugar  solution  gives  quicker  results  and  with  a  cor- 
rectness well  within  that  of  the  method  of  sampling. 

Weigh  out  2  gm.  of  a  lime  sample  crushed  to  a  60 
mesh  screen.  Pour  into  a  litre  llask.  Add  50  grn.  of 
crystallized  sugar  and  about  800  cc  ■Hater.  Shake 
thoroughly  a  few  minutes  and  allow  to  stand  for  a 
couple  of  liours  with  occasional  shaking.  Make  up 
to  1,(X)0  cc.  and  shake.  Take  out  50  or  100  cc.  with 
a  pipette  and  titrate  with  standard  oxalic  acid  using 
phenolphthalein  as  an  indicator. 

Staiulard  (i.ialic  Aciil. — Oxalic  acid  is  now  gener- 
ally used  in  cyanide  plants  for  the  determination  of 
alkalinity  owing  to  the  ease  with  which  the  standard 
solution  can  be  [irepared.  By  dissolving  22-5  gm.  of 
the  crystallized  acid  in  1,000  cc.  of  water,  1  cc.  =001 
gm.  CaO.  The  ciystals  of  oxalic  acid  contain  two 
molecules  of  water  and  they  are  constant  enough  in 
composition  to  allow  a  standard  .solution  to  be  pre- 
pared directly  by  weighing.  Where  very  great 
accuracy  is  required  the  .solution  can  be  stantlardized 
against  chemically  pure  lime. 

The  following  data  on  lime  may  be  valuable  to  mill 
men  and  chemists  : — 

Sohilnliti/  of  Lime  in    Water. 

Cat>  in  .Saturated 
Solution. 

0-128% 

0124% 

...         0120% 

•>•"••"•% 

Percentar/e  of  CaO  in  MiUc  of  Lime. 
S;).  Gr.  Percent.  CaO. 

101      ...  ...  1-15 

105     ...  ...  ...  ...  610 

1-10     ...  ...  ...  ...  11-45 

1-15 16-70 

1-20      ..  ...  ...  ...  21-25 

1-25     ..  ...  ..  ...  -25-80 


Temp.  '  C. 
10 
15 
20 


Solnbiiitij  of  CaO  in  Sugar. 

Suj;.ar  in  .Sp.  Gv.  on  Satui-atiou        CaO  in  100  cc. 

too  c'c.  Water.  witli  CaO.  of  Syrup. 

40  gm.         ...  1-179  ...       10-6    gm. 

30 gm.  1-148  7-5    gm. 

-20  gm.         ...  1-104  ...         4-7    gm. 

10  gm.  ..  l-('53  ...         2-2    gm. 

5gm.         ...  rO-26  ...         0-9    gm. 

Ogm.         ...  1-000  ...         0-12  gm. 

Lime  (CaO)  is  also  very  soluble  in  .solutions  of 
glycerine. 

Storai/e  of  Lime. — Many  mills  have  been  destroyed! 
by  lires  starting  from  the  lime  house.  The  shed  u.sed 
for  lime  stoi-age  should  be  liuilt  of  fireproof  materiaL 
and  thoroughly  proof  against  moisture.  Lime  should 
not  lie  on  an  earth  floor.  A  satisfactory  floor  may 
be  built  by  laying  down  corrugated  iron  sheets  on  a 
rough  board  Hoor  raised  eight  or  nine  inches  above 
the  ground.  The  iron  sheets  should  be  well  lapped 
to  prevent  any  lime  working  through  to  trie  wood. 
Li  case  a  frame  building  is  used  both  sides  and  ceil- 
ing should  he  covered  with  corrug;  ted  iron  well 
lapped  and  closely  nailed.  Treat  lime  as  a  dangerous- 
boily. " — A.  M.  Merto.n,  Chemiiril  E>i(/iiiir.r,  Sept. 
1913,  p.  113.     (H.  A.  W.) 


Desltlphurizing  Silver  Ores  at  Cobalt.— 
"Owing  to  difHculties,  until  the  advent  of  the 
Nipissing  low-grade  mill  in  the  latter  part  of  191-2, 
cyaniding  had  i)layed  a  minor  pnrt  in  the  silver 
production  of  the  camp,  being  employed  in  three 
mills,  the  O'Brien,  Dominion  Reduction  Co.,andth& 
BuHalo,  and  in  each  case  merely  as  an  adjunct  to 
mechanical  concentration.  In  the  fall  of  1911,  there- 
fore, I  undertook  a  series  of  experiments  in  connec- 
tion with  the  projected  Nipissing  low-grade  mill  to 
test  the  possibilities  of  several  proposed  methods  of 
treatment  and  to  discover,  if  possible,  an  all-cyanide 
process  that  would  improve  on  the  general  practice. 

Variations  in  Itesnlts  of  E.eperi mental  Work. — My 
experiments  showed  that  while  some  veins  gav& 
e.xcellent  results  by  ordinary  cyaniding  melhodsj 
the  tailing  from  the  treatment  of  other  veins  was 
persistently  high,  owing  to  the  presence  of  varying 
amounts  of  the  complex  minerals,  pyrargyrite,  tetra- 
hedrite,  proustite,  dyscrasite,  and  argentite.  Some 
of  the  veins  on  the  Nipissing  property  contain 
considerable  amounts  of  these  minerals,  and  my 
experiments  were  therefore  directed  to  dint-uver  some 
inexpensive  chemical  or  electrical  process  for  break- 
ing up  thc^e  refractory  compounds  and  so  rendering 
them  amenable  to  cyanide.  Working  along 
these  lines,  I  finally  discovered  that  all  of  these 
minerals  excepting  dyscrasite  were  readily  decom- 
posed into  their  respective  elements  when  brought 
into  direct  contact  with  aluminium  in  an  alkaline 
solution.  This  iireliminary  reducing  treatment  left 
the  silver  in  a  spongy  metallic  state,  and  when 
followed  by  the  usual  cyaniding  process  the  re.sults 
were  found  to  be  very  satisfactory. 

In  onler  to  study  their  behaviour  in  detail, 
specimens  of  exceptional  purity  of  each  of  the.se 
minerals  were  secured,  and  samples  for  fuither  ex- 
periments were  prepared  by  grinding  the  minerals, 
with  ((uartz,  in  a  porcelain  mortar,  to  pass  a  100-mesli 
screen.  The  attempt  was  made  in  each  case  to 
dilute  the  silver-hearing  mineral  so  as  to  give  as 
nearly  as  possible  a  sample  that  would  assay  30  oz. 
silver  per  ton.  The  results  of  three  sets  of  experi- 
ments are  given  below. 

In  experiment  A,  ordinary  cyanide  is  used  ;  e.x- 
periment  B  is  straight  cyanide  with  the  addition  of 
enough  lead  acetate  to  combine  with  the- calculated 
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amount  of  sulplmr  in  the  sample.  In  experiment  C 
the  sample  was  given  a  preliminary  reilueing  treat 
ment  for  ten  hours  in  a  0'2.5%  solution  of  caustic 
sdila,  dilution  2  to  1  in  an  open-mouth  bottle  in 
">wliich  were  placed  three  0  \  A  x  1/32  in.  strips  of  sheet 
aluminium  The  strips  were  then  removed,  the 
sample  filtered  and  given  the  ordinary  cyanide  treat- 
ment without  washing  or  drying. 

In  each  case  100  gni.  of  sample  was  taken.  The 
ordinary  cyanide  treatment  in  all  the  experiments 
consisted  in  treating  the  ore  with  a  O'i.j,  cyanide 
solution,  dilution  3  to  1  and  agitating  for  is  hours, 
lime  being  added  to  the  extent  of  .5  lb.  per  ton. 
Agitation  was  effected  by  rolling  in  large  open- 
nioutli  bottles. 


antimonates  by  the  excess  caustic  of  the  reducing 
solution,  and  the  protective  alkali  of  the  cyaniding 
solution.  The  working  solution  shows  the  presence 
of  these  compounds,  but  in  practice  they  are  found 
to  have  no  iletrirnental  etl'ect  either  in  the  reducing 
or  the  cyaniding  treatments.  The  solution  assays, 
antimony  U'0084%  and  arsenic  0'02t)%. 

Nrcessifti  of  Fine  Grinding. — Further  experiments 
along  these  lines  established  the  necessity  of  line 
grinding  to  raise  the  extraction  to  the  desired  point. 
The  results  of  one  series  of  experiments  are  given  in 
Table  No.  2.  As  the  samples  used  in  the  previous 
experiments  were  used  up,  new  samples  had  to  be 
prepared.  These  were  ground  to  pa-s  a  200  mesh 
screen,  124%  of  this  proiluct  being  a  line  -200-mesli 


No.       Mineral. 

1.  Pyrargyrite 

2.  Pronstite 

3.  Tetrahedrite 

4.  Aigentite 

5.  Average 


, Plain    cyanide. 

Ag,  oz.  Residue,  Extraction 

per  ton.  o/,.  per  ton.  per  cent. 

27-40  10(30  28-46 

31-4  l.Jl.5  .51-90 

-29-97  24  21  19-20 

■26-70  8-20  U9-2S 

.     28-89  16-63  42-21 


Disciissi  in  of  Re.-iiUta. — Experiment  B  shows  that 
'the  addition  of  lead  acetate  in  every  case  is  a  detri- 
ment as  compared  with  ordinary  cyaniding  except 
with  argentite  where  the  extraction  is  raised  to  a 
marked  extent.  It  is  interesting  to  note  that  similar 
results  were  obtained  by  Theo.  P.  Holt  at  tlie  Utah 
School  of  Mines  in  1909. 

Experiment  C  shows  a  remarkable  increase  in 
■extraction  as  a  re-ult  of  the  preliminary  reducing 
treatment  in  every  case  except  with  argentite,  where 
the  results  are  lower  than  in  experiment  B.  This 
•was  owing  to  the  poor  contact  with  aluminium  sheets 
during  the  preliminary  reducing  treatment  as  a 
result  of  the  tendency  of  the  mineral  to  Hoat  as  a 
'black  scum.  Further  experiments  where  granulated 
aluminium  was  substituted  for  the  sheet  metal  gave 
90%  extraction  as  a  result  of  the  better  contact 
■obtained. 

In  practice,  the  system  of  agitation  employed 
gives  a  better  contact  and  therefore  a  better  reduc- 
tion and  higher  subsequent  extraction  than  the 
rolling  agitation  employed  in  these  experiments. 

The  Rcdnr.ing  Trratment  and  Probable  Reactions 
'InKolvrd.  —  By  the  pieliminary  treatment  the  silver, 
and  in  part  at  least,  the  antimony  and  arsenic,  are 
reduced  to  the  metallic  state,  and  ate  so  found.  The 
reduction  is  accomplished  by  the  nascent  hydrogen 
resulting  from  the  action  of  caustic  soda  on  the 
aluminium  according  to  the  following  equation  : 
<1)         2A1  ^2NaOH  +  2H20  =  Na^AlA  +  6H. 

The  probable  reactions  involved  in  complete  reduc- 
tion are  indicated  by  the  following  equations  : 

(2)  Argentite. 

6H  +  3Ag.jS-h6NaOH  =  .3Na^S  +  6HjO  +  6Ag 

(3)  Pyrargyrite. 

6  H  -f  AgiSbSj  -1-  6NaOH  ^  SNa^S  -I-  6H.,0  +  3  Ag  -f-  Sb 
■(4)  Proustite. 
6H  +  Ag.AsSj  +  6NaOH  =  3Na5S  -F  6H.,0  +  3Ag  +  As. 

The  reactions  being  reversible,  probably  the  arsenic 
and  antimony  are  imt  coiripletely  reduced  to  the 
'metallic  state  in  practice,  and  the  investigation  of 
the  subject  is  remleied  diflicult  by  reason  of 
-secondary  reactions  by  which  the  arsenic  and  anti- 
'iiiony  are  possibly  redissolved  to  form  arsenates  and 


Tabic  Xo.  1. 

B.  C. 

Plain  cyanide  and  Desulphurizing  and 

lead  acetate.  plain  cyanide. 

Residue,      Extraction,  Resiilue,     Extraction, 

oz.  per  ton.       percent.  oz.  per  ton.     percent. 

22-40  IS -24  3-29  88-70 

21-20  32-70  0-59  9800 

2S-23  O-80  6-44  TS-r-H 

0-54  97-97  5-18  8059 

17-87  38-70  3-87  86-45 

sand,  and  were  calculated  to  have  as  nearly  as 
possible  the  same  silver  content  as  the  former 
samples.  The  experiments  with  the  addition  of  lead 
acetate  were  discontinued  and  the  plain  cyanide 
treatment  was  run  against  cyaniding  after  the  desul- 
phurizing treatment.  The  same  conditions  were 
maintained  as  described  in  expeiiments  given  in 
Table  No.  1. 

Tabic  No.  2. 

Cyanide 
after  desul- 
Plain  cyanide.  phurizing. 


No.     Mineral. 

3J       . 

J    SO 

1  = 

-S  5 
"7  3 

■A 

'A 

2      - 

.2  = 

1.  Pyrargyrite   .. 

-24-40 

10-75 

60  00 

1-48 

94-60 

2.   Proustite 

30-90 

9-80 

68-20 

0-22 

99-20 

3.  Tetrahedrite  .. 

-28-40 

12-47 

56-10 

2-95 

89-60 

4.  Argentite 

27-04 

4-74 

82-40 

2-14 

92-10 

Average       ...     27  68      9-44    66  67     169    93  87 

Jly  experiments  also  established  the  fact  that  the 
degree  of  Hneness  required  varies  with  the  amount 
of  antinnjiiy  present.  Some  results  from  plain 
cyaniding  that  show  this  clearly  are  given  in  Table 
No.  3.  The  method  of  prepai-ing  the  samples  and 
the  conditions  of  the  experiments  were  the  same  as 
before. 

Tabic  No.  3. 
Crushed  througha  Crushed  through  a 
100-mesh  screen.     200-mesh  screen. 


^         3  S 


No.  Mineral.       —  - 

1.  Dyscrasite  ...  2840 
'2.  Impure  silver  2760 

3.  Impure  silver  3149 

4.  Clean     silver  31  49 


;§=• 

_2 

CO 

3  »• 

X  5, 

1 4  "20 

50-00 

17-64 

5-40 

80-98 

4-90 

82-24 

9-64 

1-49 

91-00 

1-40 

95-50 

5-15 

0-76 

97-50 

0-28 

99-10 

0-63 

— 

— 
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Coiiimereifil  Tests.  —  I  then  umlertook  a  large 
number  of  tests  on  a  coniniercial  scale,  nsin<; 
ordinary  inn-of-inine  ore  to  deleniiine  the  following; 
points  :  («)  the  effect  of  the  reducing  treatment  ; 
(b)  tlie  time  of  treatment  :  (c)  the  degree  of  com. 
minution  required  to  give  the  l)est  economic  result.-. 

In  Table  No.  4  are  given  the  results  of  two  series 
of  experiments,  showing  the  ertect  of  the  reducing 
treatment  as  against  plain  cyaniding,  and  giving  the 
results  of  different  times  of  treatment.  In  these 
tests  50  11>.  charges  were  used,  and  de.--ulphurizing 
was  effected  by  agitating  for  ten  hours  by  mechani- 
cal means  in  a  small  vat,  24  x  IS  in.,  with  ]iaddles  to 
which  were  tacked  4  :<  8  in.  sheets  of  aluminium. 
AVhen  not  otherwise  stated,  the  conditions  main- 
tained were  the  same  as  in  previous  experiments. 
The  sample-  used  in  the.se  e.vperiments  were  ground 
in  a  pebble  mill  to  pass  a  200-mesh  screen. 


In  niy  preliminaiy  e.vpeiiments,  zinc  was  used  for 
precipitation  and  for  a  time  all  was  well,  but  at  the 
conclusion  of  a  series  of  experiments  on  ore  that 
contained  considerable  amounts  of  the  comple.x 
mineral^',  I  was  surprised  to  lind  my  working  solu- 
tion badly  fouled  and  proceeded  at  once  to  investi- 
gate the  cause.  The  deterioration  of  the  working 
solution  has  usually  been  attributed  to  the  complex 
siher  mineral.-,  and  one  writer  explains  the  action  as 
due  t<i  the  forurition  of  soluble  sulphides,  sulpho- 
cyanides,  and  ferrocyanides.  My  investigations, 
showed  that  not  only  were  these  compounds  formed 
to  some  extent,  but,  which  is  more  important,  proved 
the  presence  in  small  amounts  of  .soluble  arsenites, 
thio-arsenites,  antimonites,  and  thioantimonites. 
These  compounds  are  strongly  reducing  and  are 
oxidized  to  arsenates,  antinionates  by  the  dissolved 
oxygen  of  the  solution,  the  action  being  accompanied 


H — Plain  cyanide  treatment. 


Tahle  Ko.  J,. 
Cyanide  strength,  0-25%  : 


dilution,  3  :  1.     Lime,  5  lb.  per  top  of  ore. 


Head  .assay, 
oz.  per  ton. 

261 3 
25-45 


Residue 

alter 
24  liouis. 


Evtractioii 
per  cent. 


Residue 

after 

4S  tiours. 


Residue 

a  f  ter 
72  hours. 


Extraction 
per  cent. 

58  7780  3-76  85-61  2-76 

62  75-65  4-Wl  80-74  380 

I— Desulphurized  before  cyanide  treatment.     Cyanide  strength,  0 '25%;  dilution,  3:1 

•26-13  2-8  89-28  164  9370  158  9395 

■25-45  3-0  88-21  222  91-22  170  933 


Extraction 
per  cent, 

89-43 
85 -(t6 


Residue 

after 
tHiliouis. 


2-6 
3-6 


Kxtrai'tioii 
per  rent. 

9004 

85-85 


Residue 

after 
l"-0  hour?:;. 

2-3 
31 


E.xtraction 
per  cent. 

91-19 

87-81 


Lime,  51b.  per  ton  of  ore. 


These  results  show  clearlj-  that  on  the  run-of-mine 
ore  the  desulj)linrizing  treatment  raises  the  extrac- 
tion api)rpcialily  and  greatly  reduces  time.  These 
and  similar  experiments  establish  the  etticacy  of  the 
desulphurizing  process  and  point  to  48  hours  as  the 
most  economic  time  of  treatment. 

Degree  of  Contuihiiillon. — It  was  early  apparent  in 
this  preliminary  investigation  that  extremely  tine 
grinding  was  absolutely  essential  to  give  a  high 
extraction  in  the  desired  time  (48  hours),  and  this 
fact  has  been  substantiated  by  many  later  experi- 
ments. 

Table  No.  5.  giving  the  results  from  plain  cyanid- 
ing on  sized  material,  shows  this  clearly.  For  these 
experiments,  two  .50  lb.  samples  of  mine  ore  were 
crushed,  one  to  pass  through  a  150  and  the  other  a 
•20<3-mesh  screen,  after  wliich  they  were  treated  for 
48  hours  in  a  0-25',  cyanide  solution  (dilution  3:  1) 
with  the  addition  of  15  lb.  of  lime  per  ton  of  ore. 


Table  Xo. 


Through  150-mesh. 
Sand  + -200-mesh,  0  84% 
Sand  -  200-mesh,  424% 


03  4^ 


Through  -200  mesh. 
Sand -200-mesh,  16-36% 


-2  = 
28-6 


cr.   4> 

PS 
3-6 


X  £.  _a;  3 


87-4 


•28-6 


2-48 


91-3 


The  same  fact  wa.s  established  by  means  of  detailed 
screen  analysis  of  mine  ore,  the  results  of  which  are 
not  included  here. 

Alumininw  I'recijiitatiun. — The  circumstances  that 
led  to  the  adoption  of  aluminium  juecipitation  in 
connection  with  this  process  together  with  the  results 
of  some  of  my  experiments,  have  already  been  pub- 
lished by  E.  M.  Hamilton,  but  a  few  further  remarks 
at  this  point  may  be  of  interest. 


by  the  decomposition  of  cyanide.  The  complex 
minerals  were  clearly  not  to  blame,  as  those  had 
already  been  reduced  to  their  respective  elements 
by  the  preliminary  desulphurizing  treatment,  and, 
while  the  formation  of  the  above-named  compounds 
acco\ints,  in  part  at  least,  for  tlie  heavy  consumption 
of  cyanide,  they  are  not  present  in  amounts  large 
enough  to  seriously  affect  the  efficiency  of  the 
working  solution.  In  any  case,  the  oxidation  of 
the*e  compounds  by  aeration  and  the  use  of  oxidizers 
would  restore  the  solution  to  normal  etticiency  if 
they  were  the  cause  of  its  deterioration,  but  these 
were  found  to  be  without  effect.  The  cause  of  the 
trouble  then  was  evidently  to  be  found  elsewhere. 

I  then  started  a  new-  series  of  experiments  with  a 
fresh  solution  and  followed  the  action  clo.-ely,  test- 
ing the  solution  after  each  step  in  the  process.  The 
results  proved  favourable  in  every  case  until  the 
solution  passed  over  the  zinc-lxix,  after  which  it  was 
found  that  its  dissolving  etticiency  was  greatly 
impaired.  The  cause  of  the  trouble  was  therefore 
shown  to  be  the  use  of  zinc  as  a  precipitant,  and 
further  experiments,  given  in  the  article  already 
referred  to,  proved  this  conclusively. 

Fatirpie  of  Soliitiun. — In  what  form  the  zinc  exists 
in  the  solution,  and  whj',  in  conjunction  with  arsenic 
and  antimony,  its  deteriorating  etl'ect  on  the  dis- 
solving power  of  the  solution  should  be  so  marked  is 
not  apparent. 

It  was  fouiul  tliat  while  the  addition  of  oxidizers 
to  the  .solution  had  no  effect,  after  allowing  it  to 
stand  for  eight  daj-s  the  solution  recovered  its 
original  dissolving  power.  No  explanation  of  this 
peculiar  phenomenon  has  suggested  it.self,  and  as  by 
this  time  it  had  been  proved  tliat  the  use  of  alu- 
minium dust  instead  of  zinc  as  a  precipitant  would 
.solve  the  whole  ditticulty,  investigation  of  this  very 
interesting  subject  was  droppeil  for  lack  of  time  to 
continue  it  further. 

The  method  of  treatment  as  outlined  above  was 
immediately  put  into  practice  at  tlie  Nipissing  low- 
giade  mill  <m  tlie  recommendation  of  Charles  Butters, 


3-26 


Tlxt  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       Dec  1913 


the  consultiiij;  en(,'ineer.  As  this  is  the  tirst  and  as 
yet  the  only  ooiuinercial  application  of  the  desul- 
])huiiziiH;  process,  a  brief  description  of  the  practice 
followed  here  will  he  of  interest. 

yi/jissiiig  Low-Gmde  .1/iW.— The  object  of  the  new 
low-grade  mill  was  to  treat  the  low-grade  wall  rock 
by  cyaniding  and  likewise  recover  the  silver  in  the 
form  of  tine  bullion.  The  mill  was  designed  and 
constrncted  by  James  Johnston  of  the  Butters 
Engineering  Co.,  and  owes  much  of  its  success  and 
smoothness  of  operation  to  his  experience  and  fore- 
sight. Operations  on  a  small  scale  were  commenced 
-on  November  16,  1912,  and  after  a  short  period  of 
minor  adjustments  started  at  full  capacity.  Up  to 
the  present  it  has  continued  to  run  with  gratifying 
success. 

Nature  and  Anali/.iis  of  Ore. — The  rock  is  mainly 
the  Cobalt  seiies  of  conglomerate  and  is  very  hard 
and  tough.  The  following  is  an  analysis  of  the 
average  run  of  mine  ore  : — 


Per  cent. 

Per  cent. 

Ag 

...     0-106 

Pb 

...     0-064 

•Cu 

...     0-270 

CaO       .. 

...     9-0-20 

As 

...      1-880 

MgO      ... 

...     4-330 

Fe 

...     1-920 

Al.,03     .. 

...  10-030 

-s 

...     0-640 

CO.,        ... 

...  11-060 

Bi 

...     0-010 

Insolnbles 

...  59-840 

Ni,  Co  ... 

...     0-730 

Hg         ... 

...   Trace 

WftJihinij  Plant. — The  washing  plant,  wliere  the 
ore  is  crushed  in  breakers  and  given  a  preliminary 
jigging  treatment,  is  not  part  of  the  mill  pioper,  as 
the  eimcentrate  from  this  section  is  credited  to  the 
mine.  The  ore  from  the  mine  averages  about  60  oz. 
per  ton,  and  the  tailing  from  the  washing  plant  as 
sent  to  the  mill  proper  averages  about  28  oz.  per  ton. 

Stamping  and  Fine  drindini/. — In  the  mill  proper, 
the  ore  is  crushed  by  stamps  in  a  0-25%  solution  of 
caustic  soda,  lime  being  added  to  the  extent  of  5  lb. 
per  ton  of  ore.  The  lime  is  used  merely  for  settling, 
to  facilitate  suhsei|uent  decantation  of  clear  solution 
back  to  the  battery  storage  vat,  the  alkalinity  for 
-cyanide  treatiuent  being  furnished  by  the  caustic 
solution.  The  tine  grinding  is  effected  by  a  clo.sed 
system  of  tube  mills  and  classihers,  two  of  the  tube 
mills  being  used  to  regrind  the  battery  discharge, 
and  the  otirer  two  for  the  ultimate  tine  grinding. 
Of  the  final  product,  only  0-5%  remains  on  a -200- 
mesh  screen,  16%  to  -20%  is  a  line  -•200-mesh  sand, 
and  the  remainder  an  impal|paide  slime.  After 
settling  and  decanting  the  solution,  the  thickened 
slime  passes  on  to  the  reducing  treatment. 

Dcsulphxrizinrf  Proetss. — Tlie  pulp  is  given  a  pre- 
liminary desulpliurizing  treatment  by  being  passed 
through  a  tube  mill  wliich  is  charged  with  aluminium 
ingots.  The  (inal  treatment  is  given  by  lining  the 
filter  stock  vat  with  aluminium  plates  and  agitating 
for  about  ten  hours  by  mechanical  means.  From 
the  stock  vat  the  pulp  is  drawn  olf  by  the  filters  as 
required.  After  filtering,  the  cake  carries  26%  alkali 
solution  as  moisture,  and  is  thence  discharged  with- 
out washing  to  the  cyanide  vats. 

Cyanide  'J'reafnient. — The  cyanide  treatment  con- 
sists of  agitating  the  pulp  for  48  hr.  in  a  025% 
cyanide  solution,  dilution  2-5  :  1.  The  pulp  is  then 
settled,  the  excess  solution  decanted,  and  after  being 
again  agitated  the  pulp  is  pumped  to  the  stock  vat 
for  filtering. 

Preripitntinn  and  Treatment  of  Precipitate. — As 
already  mentioned,  the  pregnant  solution  is  precipi- 
tated with  aluminium  dust.  The  details  of  the  mill 
practice,  together  with  a  statement  of  costs,  are 
included   in  the  article  by  E.  M.   Hamilton.      The 


precipitate  is  then  sent  to  the  retinery  of  the  high- 
grade  mill,  where  it  is  melted  in  a  reverberatory  and 
refined,  the  bullion  averaging  999  tine. 

Eetrlji  Difficiiltie.<i. — When  the  process  was  hrst 
put  into  operation,  the  mechanically  agitated  stock 
vats  were  depended  on  for  the  desulphurizing  treat- 
ment. Here  the  aluminium  plates  were  soon  found 
to  form  a  coating  which  was  thought  to  be  a  calcium 
aluminate,  and  the  reducing  action  was  seriously 
retarded.  To  overcome  this  ditticulty,  the  tube  mill 
charged  with  aluminium  ingots  was  added.  This 
kept  the  aluminium  clean  and  bright,  but  the 
aluminium  consumption  was  increased  as  a  result  of 
the  wear  on  the  ingots.  Lately,  however,  the 
trouble  has  been  found  to  be  due  to  impure  alu- 
minium containing  iron  and  silica  ;  sheets  of  pure 
aluminium  are  found  to  remain  clean  and  to  have  no 
tendency  to  form  a  coating. 

Comments  on  Practice. — Crushing  a  neutral  ore  in 
an  alkaline  solution  is  unusual,  though  not  unknown, 
in  cyaniding,  and  the  '26%  of  the  alkali  solution 
passing  over  with  the  cake  to  the  cyanide  vats 
will  be  criticised  as  being  contrary  to  general 
practice.  However,  instead  of  being  detrimental  as 
is  ordinarily  maintained,  ia  this  particular  case, 
namely,  with  Cobalt  ores  where  the  native  silver  is 
associated  with  antimony,  the  addition  of  alkali  to 
the  cyaniding  solution  has  proved  to  be  a  decided 
benefit.  Daily  tests,  running  the  working  mill 
.solution  against  fresh  cyanide  solution,  show  in 
every  case  an  increased  solvent  power  of  from  0"2  oz. 
to  0-5  oz.  of  silver  per  ton  of  ore  in  favour  of  the  mill 
solution.  In  this  connection,  the  behaviour  of  the 
mineral  dyscrasite  is  interesting.  As  mentioned  at 
the  beginning  of  this  article,  the  reducing  treatment 
has  no  effect  on  this  mineral,  probably  due  to  the 
fact  that  it  is  a  complex  of  variable  composition  of 
the  metals,  silver  and  antimony,  and  does  not  con- 
tain sulphur.  However,  the  results  from  treating 
this  mineral  by  plain  cyaniding,  compared  with  the 
results  of  similar  treatment,  after  the  preliininary 
reducing  treatment,  show  a  decided  advantage  in 
favour  of  the  latter,  owing  to  the  benehcial  action  of 
the  caustic  soda  .solution  during  cyanide  treatment. 
A  further  advantage  of  the  caustic  in  the  cyanide 
solution  is  the  fad  that  it  is  necessary  to  precipita- 
tion with  aluminium  dust  and  saves  tlie  addition  of 
caustic  at  that  point. 

A/>pliealiun  to  Cold  Ci/anidin^. — A  promising  tield 
for  investigation  is  the  possible  application  of  this 
desulpliurizing  process  to  the  cyaniding  of  refrac- 
tory gold  ores.  A  sample  of  sylvanite  was  toiind  to 
reduce  reidily  to  metallic  gold  and  tellurium,  but 
lack  of  time  and  the  difhculty  of  obtaining  a  pure 
sample  of  the  gold  telluride  for  e.xperinients,  have 
prevented  further  investigation  on  these  lines. 
However,  I  have  every  confidence  tb.-it  the  desul- 
phurizing process  will  prove  to  be  a  valuable  adjunct 
to  the  treatment  of  these  ores  by  cyanide. '" — 
J.  J.  Dknnv,  Minim/  and  Scientific  Press,  .Sejitember 
27,  1913,  p.  484.     (H.  A.  W. ) 


(JRHS  AMKN.Vni.E  TO  CYANIDINfi. —P/i.l/S(Cn/  Cliar- 
aeteristiex  of  an  Ore  Influence  its  Treatment. — It  must 
not  be  forgotten  that  the  suitability  of  an  ore  for 
cyanide  treatment  does  not  depend  altogether  upon 
its  chemical  character,  Imt  also,  in  large  part,  upon 
its  physical  properties.  It  is  easy  to  see  that  some 
chemical  combinations  will  be  difficult  to  cyanide, 
but  it  has  not  always  been  recognised  that  the 
physical  characteristics  also  have  a  great  influence 
upon  ore  treatment.  They  may  not  go  so  far  as  to 
exclude  it  altogether  fiom  the  possibility  of  .success- 
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ful  cyaniiliiig.  but  may  certainly  make  necessary  a 
ilitlerent  kind  of  plant  from  tliat  rec|uire(l  for  ores 
more  easily  handled.  It  nseil  to  l>e  considered  tliat 
an  ore  which  made  a  great  quantity  of  slime  was  an 
embarrassing  one  to  cyanide,  but  at  present  it  may 
be  said  that  such  an  ore  presents  facilities  which 
make  its  treatment  simple  and  cheap.  At  this  stage 
•of  tlie  nietalluigy  of  gold  and  silver  by  cyanide,  the 
greatest  physical  ditliculties  are  presented  by  ores 
which  cannot  be  readily  reduced  to  extreme  lincness, 
and  in  which  that  exuenic  (inene.ss  is  necessary  to 
liberate  the  contained  gold  and  silver,  so  that  cyanide 
solutions  may  have  maximum  opportunity  to  act. 
It  is  ea.sy  to  see  that  the  additional  grinding  required 
to  subdivide  Hnally  an  ore  of  this  kiml  would  cost  a 
great  deal  more,  and  even  require  a  plant  of  ditl'erent 
character  fioni  that  reiinired  by  an  ore  which  could 
l>e  easily  and  cheaply  ground  to  an  extremely  hue 
state.  It  is  by  no  means  impossible  that  an  ore 
should  require  practically  no  grinding  at  all  to  enable 
it  to  be  successfully  cyanided.  Examples  are  on 
record  of  ores  which  have  merely  been  i)ut  through 
a  breaker,  principally  for  the  reason  of  making  a 
product  which  would  be  rather  simple  to  handle 
mechanically,  dumping  this  product  into  a  cyanide 
tank  and  subjecting  it  to  a  leaching  process.  The 
explanation  ot  this  situation  is  that  the  ore  was  an 
o.xidized  one  and  was  largely  porous,  and  that  the 
gold,  which  was  its  principal  valuable  constituent, 
could  be  reached  by  the  solution  without  ditticulty. 
A  comparatively  high  extraction  nught  result  in 
such  eases.  One  example  of  a  somewhat  similar  case 
in  operation  at  the  present  time  is  that  of  the  Wasp 
No.  2  mill  in  the  IJIack  Hills  of  .South  Dakota,  where 
the  ore  is  only  passed  through  breakers  and  rolls  as 
a  preliminary  preparation  for  cyaniding.  The  rock 
is  reduced  to  J  in.  in  size,  delivered  on  belt  conveyors 
to  leaching  tanks,  and  subjected  to  leaching  for  a 
protnu-ted  jierioil.  The  explanation  in  this  ease  is 
that  the  gold  is  almost  entirely  in  the  cleavage 
planes,  which  are  naturally  the  weakest  points  in  the 
rock.  By  this  coarse  breaking  most  of  the  contained 
gold  is  exposed  to  the  action  of  cyanide  solution. 

Ores  which  contain  large  proportions  of  clay  or 
•colloid  material  used  to  be  considered  objectionable 
because  they  interfered  with  easy  leaching.  Where 
it  was  necessary  to  grind  ores  down  to  pass  aSOniesh 
screen,  or  even  a  great  deal  liner,  it  was  found 
extremely  unsatisfactory  to  try  to  leach  both  sand 
and  slime  together.  The  clay,  or  colloid  material, 
formed  impermeable,  or  ditticultly  permeable  beils, 
which  retarded  or  stopped  altogether  How  of  solution 
through  the  tank.  Great  relief  was  felt  when  it 
became  known  that  sand  and  slime  could  be  separ- 
ated. At  lirst  the  sand  portion  only  was  treated  and 
the  slime  either  thrown  away  or  impounded  in  dams 
for  future  treatment,  should  a  process  become  avail- 
able. .Such  a  ti-eatment  has  not  only  become  pos- 
sible, but  sometimes  is  easier  and  cheaper  to  manage 
than  leaching,  so  that  now  not  only  is  the  slime 
treated,  but  ett'ort  is  made  to  get  the  whole  of  the 
material  in  the  form  of  slime  and  treat  it  by  agitation. 
Here  the  tendency  has  been  to  go  to  the  other 
extreme,  and  many  ores  are  being  agitated  which  are 
really  not  sufficiently  ground  to  justify  that  treat- 
ment. It  takes  a  large  amount  of  power  and  results 
in  great  wear  on  machinery  and  plant  to  try  to 
agitate  sand  which  is  even  comparatively  coarse,  and 
it  iS  probable  that  if  the  situation  were  regarded 
philosophically,  an  eti'ort  would  he  made  to  se])arate 
sand,  no  matter  how  line  it  is,  and  leach  it.  There 
is  certainly  no  great  difficulty  about  leaching  a  clean, 
granular  sand,  irrespective  of  the  size  of  the  separate 


particles.  An  adilitional  ]>hysical  ditHculty  with 
some  ores  is  the  reluctance  with  which  the  slime,  or 
finely  divided  colloid  material,  settles  when  in  solu- 
tion. This  dilliculty  may  be  so  marked  as  to  require 
specially  expensive  treatment,  dirt'erent  plant  design, 
and  even  a  ilitlerent  treatment  system.  During  the 
days  when  the  decantation  system  of  slime  treatment 
was  in  vogue,  this  objection  to  settling  was  a  most 
serious  difficulty.  .Vt  the  present  time,  however, 
when  slime  lilters,  together  with  continuous  agita- 
tion, are  so  mucli  in  use,  it  is  not  necesssry  that  the 
slime  lie  easily  settling,  as  it  is  not  rec|uired  to  settle 
it  at  all.  It  is  agitated  continuously  throughout  the 
extraction  treatment,  and  when  that  is  tinislied,  it  is 
passed  through  the  lilter,  which  dewaters  it  success- 
fully, without  the  difficulty  of  settling. 

Chemical  Xutiiic  oj  Ure  of  Greatest  Influence. — 
The  chemical  nature  of  an  ore  is  usually  referred  to 
when  statements  are  ma<le  as  to  its  suitability  for 
treatment  by  the  cyanide  process.  Interference, 
such  as  this,  results  from  elements  which  occur  in 
the  complex  ores,  ani  which  obstruct  successful 
cyaniding  either  by  destroying  the  cyanide  solution, 
consuming  all  its  available  oxygen,  or  excessively 
consuming  the  cyanide  itself  by  its  dissolving  the 
baser  elements  themselves  to  an  excessive  extent. 
An  element  like  copper,  for  instance,  which  really 
has  no  detrimental  ell'ect  upon  cyanide  solutions,  is 
just  as  prejudicial  to  successful  cyaniding  as  an 
element  which  might  act  in  an  entirely  dittereiit 
way,  bec^iu.'^e  if  it  is  in  suitable  form,  it  is  entirely 
soluble  itself  and  will  use  up  excessive  quantities  of 
cyanide,  proilucing  no  equivalent  return.  Purely 
copper  ores  are,  of  course,  not  treatable  by  cyaniding, 
because  the  amount  of  cy.inide  necessary  to  dissolve 
the  metal  is  worth  more  than  the  metal  recovered. 
Statements  of  this  sort,  of  course,  are  subject  to 
reservation,  as  methods  may  be  discovered,  and  are 
entirely  possiide,  whereby  copper  or  any  other 
element  dissolved  in  excess  by  cyanide  solution,  may 
be  recovered  with  a  return  of  the  entire  amount  of 
cyanide  requirad  to  dissolve  the  metal,  in  which  case 
tiiese  elements  could  no  longer  be  considered  as 
interfering  with  straight  cyanide  practice.  The 
recent  development  ot  aluminum  as  a  precipitant 
jioints  to  the  entire  probability  of  such  methods 
coming  into  practice  in  the  near  future.  At  present 
they  have  not,  received  a  great  deal  of  study,  so  far 
as  the  general  public  is  aware  of,  but  it  is  easy  to  see 
that  if  the  cyanide  used  up  in  dissolving  can  be 
returned  to  the  solution  with  the  extraction  of  the 
copper  it.self  from  the  solution,  there  is  nothing  to 
prevent  ores  containing  large  quantities  of  copper 
being  readily  treated  by  the  cyanide  process.  Other 
methods  have  been  suggested  for  doing  the  same 
thing,  among  which  may  be  mentioned  the  ammonia- 
cyanide  process,  which  really  presents  probabilities 
for  successful  treatment. 

Iron  Not  Generally  Hannjiil  in  Cyanidinr). — 
Metallic  iron  was  formerly  considered  a  great  objec- 
tion to  cyaniding,  as  it  was  believed  that  it  robbed 
the  solution  of  oxygen,  thus  materially  reducing  the 
soluble  ell'ect  of  the  solution  on  the  gold.  Now, 
however,  it  is  well  recognised  that  iron  pipe,  tanks, 
valves  and  other  littings  have  no  etfect  whatever 
upon  the  cyanide  solution.  It  is  undoubtedly  true, 
nevertheless,  that  linely  divided  iron,  such  as  hlings, 
abrasions  from  stamps,  pan  dies,  and  other  grinding 
machines,  does  have  a  reducing  effect  upon  the 
solution.  Some  iron  ores  are  readily  acted  upon  by 
cyanide  solutions,  and  are  injurious  to  treatment. 
The  yellow  oxide  of  iron,  limonite,  is  not  so  much 
acted  upon  by  solutions,  but  has  a  strong  tendency 
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toward  niiiking  sliiiie,  and  i«  soineu-liat  oliiecUnnalile 
for  that  reason.  Tliis  slime  is  particularly  pasty  and 
is  hard  both  to  settle  succes.sfnlly  and  to  tilter. 

Pyrite,  the  well  known  iron  sulphide,  and  the  one 
most  generally  found  irf  l)(iLli  ^'old  and  silver  ores,  is 
acted  upon  by  cyanidi'  slowly,  altliougli  it  is  not 
easily  decomposed.  White-iron  pyrite,  or  niarcasite, 
is  not  as  soluble  as  jiyrite.  but  decomposes  more 
readily.  The  decomposition  products  of  sulphides  of 
iron  are  the  products  which  are  most  harmful. 
Among  these  may  be  mentioned  ferrous  sulphate  and 
oxide,  and  sulpliuric  acid,  all  of  which  consume 
cj^anide.  In  this  case  iron  enters  solution  as 
potassium  fenocyanide,  and  the  alkaline  cyanide  is 
neutralized  by  the  acid. 

Stil/ihur  Forms  nrll  knoirn  Ob/'cctionable  Com- 
pounds.— As  is  well  known,  alkaline  sulphides  are 
found  in  soluti  >ns  where  any  appreciable  amount  of 
sulphur  is  containeil  in  the  ore.  Sulphur  acts  to 
form  alkaline  sulpliides,  and  does  not  directly 
intiuence  the  cyanide.  Tlie  alkaline  sulphides  react 
with  cyanide  ami  oxygen  and  form  sulphocyaniiles, 
or  thiocyanates,  <n-  they  may  unite  with  oxygen  to 
form  sulphates,  the  result  being  abstraction  of  oxygen 
from  the  solution.  Probably  the  most  important  ami 
detrimental  action  of  alkaline  sulphide  is  to  precipi- 
tate silver  from  cyanide  solutions  in  which  it  is 
ilissolved.  The  silver  is  precipitated  as  silver 
sulphide,  and  thus  a  cycle  of  operations  is  set  up 
which  prevents  the  successful  recovery  of  the  silver. 
When  thus  precipitateil  from  cyanide  .solutions, 
silver  is  extremely  dilficult  to  redissolve,  and  in  some 
cases  it  may  be  said  to  l)e  impossible.  There  are 
remedies  for  the  ill  etl'ei^ts  of  sulphur,  of  course,  the 
most  popular  of  which  is  the  use  of  lead  salts,  acetate 
or  oxide,  which  unite  wit!i  the  alkaline  sulphide  and 
form  insoluble  lead  sulphide  whicli  is  precipitated, 
thus  re  noving  the  sulphur  from  solution. 

Copper  Dinsolre.i  Too  lieadily  in  Ci/anide  Solution. 
Copper  has  already  been  mentioned  as  one  of  the 
elements  which  are  objectionable  in  the  cyanide 
treatment  of  ores.  The  objection,  as  has  already 
been  mentioneil,  is  not  that  the  element  has  any 
particular  detrimental  action  upon  cyanide,  but  is 
due  to  the  extreme  solubility  of  the  metal  itself  in 
cyaniile  sohjtion.  Cop))er  in  many  forms,  such  as 
sulphides,  silicates  anil  other  well  known  copper 
minerals,  is  not  readily  siduble,  and  these  minerals 
do  not  cause  any  great  difticulty  in  cyanide  treat- 
ment. When,  liowever,  one  encounters  soluble 
copper,  s\ich  carbonates,  oxides,  hydrates,  etc.,  they 
seriously  disturb  treatment  by  dissolving  readily 
and  using  up  too  much  cyanide  to  allow  economical 
results. 

Not  only  is  the  cyanide  itself  used  in  excess,  but 
the  action  upon  preci]iitation  is  also  prejuilicial. 
When  precipitation  is  upon  zinc  shavings,  copper 
covers  and  tills  the  shavings  and  prevents  further 
precipitation  of  either  gold  or  silver,  thus  causing  a 
huge  waste  of  zitui.  This  dillicuhy  may  be  partly 
obviated  by  using  a  smaller  quantity  of  zinc  for 
precipitation,  thorougly  covei  ing  it  with  lead  acetate, 
or  with  a  lead  iirecipitate,  before  precipitating  the 
copper-bearing  solution,  and  l)y  shalcing  the  zinc  .so 
as  to  dislodge  the  copper  already  precipitated,  every 
day.  This  process  niust  l)e  attended  to  with  great 
regularity,  otherwise  the  copp»r  will  form  a  hard, 
compact  coating  upon  the  zinc,  and  render  it  useless 
for  further  precipitation.  If  it  were  possible  to  pre- 
cipitate the  dissolved  copper  and  return  to  the 
solution  all  the  cyanogen  used  in  dissolving  the 
copper,  these  great  objections  to  its  presence  in  ores 
would  not  be  found. 


Mi'rciirji  is  Destructive  of  Zinc  — Aiiother  element 
which  presents  serious  difficulties  in  cyaniding  is 
mercury.  It  has  generally  been  stated  that  wlieii 
this  element  occurs  in  a  native  state,  it  is  not  easily 
dissolved  by  cyanide,  Ijut  this  statement  will  have  to 
be  moilitied  somewhat.  It  may  be  true  that  pnie 
mercury  is  not  readily  .soluble  in  pure  cyanide  solu- 
tions, but  in  working  cyanide  solutions  which,  as  is 
well  known,  contain  many  other  chemicals  beside 
cyanide,  even  metallic  mercury  is  rather  readily 
dissolved.  In  old  tailing  where  mercury  exists  as 
chloride,  oxide,  etc.,  it  is  dissolved  quickly,  even 
more  quickly  than  gold  or  .silver,  and  introduces 
complications.  Its  ettect  upon  zinc  is  even  worse 
than  that  of  copper.  It  makes  zinc  shavings  brittle, 
decomposes  them  until  the.y  fall  to  pieces,  and 
induces  an  enormous  waste  of  zinc.  A  little  mercury 
in  cyanide  solution  is  beneticial  to  silver  and  gold 
extraction,  as  it  precipitates  the  soluble  sulidiiiles  in 
tiie  same  way  that  lead  salts  do,  throwing  down  the 
insoluble  sulphide  of  mercury.  A  great  anmunt  of 
mercury,  liowever,  has  no  particular  advantage  and 
has  great  disadvantages.  It  may  be  said  with  truth 
that  both  mercury  and  copper  are  much  less  objec- 
tionable where  zinc-dust  precipitation  is  used,  becau.se 
these  elements  are  removed  from  solution  innnedi- 
ately  by  being  precipitated  on  the  extremely  line 
particles  of  zinc  as  they  occur  in  the  dust.  The 
waste  of  zinc  is  not  apparently  large,  and  is  consider- 
ably less  than  when  shavings  are  used.  It  is  alto- 
getlier  probable  that  the  same  conditions  would 
obtain,  were  aluminum  dust  used  for  precipitation  in 
place  of  the  zinc.  There  are,  however,  no  delinite 
facts  which  are  well  enough  known  to  be  stated  as 
such.  Many  gold  or  silver  ores  do  contain  small 
amounts  of  mercury,  either  in  the  native  form  or  as 
oxides  in  cinnabar  ores.  A  notable  example  of  the 
ooMirrence  of  mercury-silver  amalgam  is  in  the  rich 
silver  ores  of  the  Cobalt  district,  of  Ontario,  Canaila. 

Lead  rind  Zinc  in  Ores  may  Prevent  Dissolution  of 
Precious  Metals. — Lead  and  zinc  are  objectionable, 
to  some  extent,  to  cyaniiling  processes.  Lead  sul- 
phide, galena,  is  very  slightly  altai  ked  1)V  cyanide 
ami  presents  tm  particular  otistaidcs  to  cyaniding 
except  through  the  contained  sulphur.  Should  the 
galena  contain  silver  or  gold,  the  combination  is,  of 
course,  prejudicial  to  good  extraction,  as  it  is  not 
attacked  by  cyanide  .solution.  Lead  in  the  pure 
state,  especially  when  finely  divided,  is  rather  readily 
dissolved  by  cyanide,  and  also  when  in  the  f(U'm  of 
carbonate  or  oxide,  but  to  a  somewhat  less  extent. 
Zinc  acts  very  much  as  lead  does  in  cyanide  solution 
the  sul|)hide  being  only  slightly  attacked  and  the 
pure  metal  dissolved  by  cyanide  solutions,  in  this 
case,  much  more  readily  than  in  the  case  of  lead.  As 
is  the  (^ase  with  lead-sulphide  ores,  zinc  sulphides  are 
not  prohibitive  of  successful  cyaniding  exc^ept  where 
the  silver  value  is  held  by  the  sulphide  combination, 
in  whicli  case,  of  course,  there  is  small  chance  for  the 
cyanide  to  dissolve  it. 

Zinc-lead  combination  ores,  in  which  the  mineral 
occurs  as  sulphide,  or,  in  fact,  in  almost  .anv  other 
chemical  combination,  present  one  of  the  complexities 
which  has  so  far  resisted  successful  cyaniding.  There 
are  in  existence  a  great  number  of  mines  containing 
lead-zinc  sulphide  ores,  which  carry  small  ammints 
of  silver,  which,  if  each  of  these  metals  could  be 
recovered  separately,  would  be  of  considerable  value. 
Of  course,  in  cases  where  the  amount  of  silver  is 
large,  or  where  either  lead  or  zinc  is  largely 
piedominant,  these  ores  can  be  concentrated  and  the 
product  smelted  with  sncces.s.  When  all  the  metals 
are  low  in  quantity,  it  is  not  a  protitable  operation,. 
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liowever,  as  it  isditlioult,  if  not  impossilile,  to  recover 
leail  and  zinc  separately  from  siicli  ores  hy  smelting 
methods.  It  should  not  be  at  all  imiiossilile  to  make 
.such  ores  amenable  to  a  modilied  cyani.le  process  hy 
some  preparatory  treatment  wliich  would  make  the 
lead  and  zinc  soluble  in  cyanide  solutions,  am!  then 
to  devi.se  some  process Ijy  which  e.xborbitant  amounts 
of  cyanide  should  not  be  lost.  That  such  processes 
are,  at  least  theoretically,  not  impossible  is  evi- 
denced by  the  aiumonia-cyaiiide  treatment,  whereby 
copper-zinc-sulplmr  ores  iuay  be  treated  with  hig'h 
recovery  of  each  of  the  metals. 

Arsenic  and  Anttmonij  UhjertioniMc  but  not  Pro- 
hibitive.— Ores  containing  arsenic  and  antimony  are 
generally  supposed  to  be  difficult  to  cyanide,  but  in 
iiiauy  cases  it  is  being  successfully  done.  Neither 
arsenic  nor  antimony  appear  to  react  very  strongly 
with  cyanide,  most  objections  to  their  presence 
coming  from  the  decomposition  products  of  the 
sulphide  of  eitlier  element.  Arsenical  ores  usually 
give  a  gooii  e.\traction  when  treated  by  the  usual 
iiiethod,  but  in  some  cases  may  reijuire  extremely 
line  grinding  to  give  up  the  nui.xiinum  percentage  of 
precious  metals.  Antimony  acts  very  much  the 
same,  both  elements  exerting  apparently,  a  reducing 
ellect  upon  solutions,  robbing  them  of  their  oxygen 
and  forming  decomposition  products  which  are 
destructive  to  cyanide.  Strongly  alkaline  solutions 
are  believed  to  be  more  etieclive  in  treating  ores 
containing  these  elements.  In  some  cases  wheie 
cyaniding  cannot  be  practised  directly  on  ores  which 
contain  arsenic  and  antimony,  particularly  in  the 
sulphide  form,  .some  preparatory  treatment"  may  be 
resorted  to,  which  will  do  away  with  the  elements 
themselves  or  put  them  in  some  form  which  will  not 
be  particularly  objectionable.  Roasting  or  acid 
treatment,  followed  by  alkaline  wash,  may  be 
ettective  at  times. 


TcUurides  noir  Succcessfulh/  Trcaterf.— Great  diffi- 
culty was  originally  experienced  with  the  attempt  to 
treat  telluride  ores  by  the  cyanide  process.  The  ores 
of  the  Cripple  Creek  district,  in  Colorado,  are  an 
example  of  this  class.  It  seems  that  the  telluride, 
while  itself  not  particularly  destructive  to  cyanide 
solutions,  forms  a  combirjation  with  gold  wliich  is 
almost  indissoluble  in  straight  cyanide  solutions. 
Tellurium  does  not  react  with  cyanide  usually  ami 
perhaps  only  slightly  in  extremely  alkaline  solutions. 
Kine  grinding  of  the  ore  seems  to  be  beneficial  in 

■  enabling  an  economically  satisfactory  extraction, 
but,  for  thoroughly  .satisfactory  commercial  results, 
bromo-cyaniding  is  usually  resorted  to.  In  fact, 
with  Cripple  Creek  ores,  this  seems  to  have  been  the 
only  means  by  which  the  gold  telluride  can  be 
attacked  and  dissolved.  As  a  matter  of  fact,  in 
the  present  treatment  of  Cripple  Creek  ores, 
the  process  is  mainly  straight  cyaniding,  after 
which  a  light  bromo-cyanide  treatment  is  given  to 
the  material  which  has  resisted  the  action  of  ordinary 
cyanide.  The  additional  extraction  gained  by  the 
bromo-cyanide  treatment,  while  extrenielv  small  in 
proportion  to  that  gained  with  straight  cyaniding,  is 
important  on  account  of  the  low  grade  of  ores  being 
treated,  which  require  the  recovery  of  all  po.ssible 
values,    in  order  that  commercial   success  may   be 

■  obtaineil. 

Carbon  or  carbonaceous  material  is  extremely 
objectionable  in  cyanide  treatment,  but,  of  course, 
this  cannot  be  said  to  be  an  essential  combination  in 
any  ore.  As  a  matter  of  fact,  it  does  occur  in  large 
numbers  of  accumulated  stocks  of  ore  and  in  tailing 
piles  that  have  been  standing  a  long  time.  In  order 
'  that  treatment  of  such  material  may  be  economi- 


cally successful,  the  carbonaceous  matter  must  be 
removed,  or  oxidising  agents  must  be  u.sed  to 
minimize  its  reducini.'  etlects. 

Jiarr  Forms  af  Sulpliur  Mai/  Be  Uhjcitionable. — 
It  is  well  known  tha'.  both  suljihate  of  magnesia  and 
sulphate  of  lime  decompose  cyanide  solut  ons.  The 
mineral  kieserile,  having  the  composition  .MgSOj  + 
H2O,  is  not  rare  and  is  but  slowly  dissolveil  in  cold 
w-ater.  Hydratod  sulphate  of  calcium,  or  gypsum,  is 
also  comnum,  but  it  interests  us  more  l)ec'ause  sul- 
|)hate  of  calcium  is  produced  when  the  acidity  in 
tailings  and  slime  is  neutralized  with  lime.  Alui'uina 
also  is  taken  up  in  cyanide  solutions  to  some  extent, 
so  that  probably  some  aluminum  suliduite  or  double 
sulphate  exists  in  some  ores.  An  ordinaiy  analysis 
of  a  sample  of  the  ore  to  be  treated  by  the  cyanide 
process  is  nearly  useless.  Analysis  showing  the 
content  of  iron,  sulphur,  magnesium,  etc.,  is  no  help 
whatever  to  the  cyanide  manager,  as  his  knowledge 
must  tell  him  wliat  will  take  place  when  the  Hnely 
crushed  ore  comes  in  contact  with  an  ordinary 
cyanide  solution.  The  analysis  of  an  ore  may  not 
show  nuignesium  sulphate,  for  instance,  although 
small  i|uantities  of  magnesia  may  be  found,  and 
sulphur  may  lie  believed  to  be  in  form  of  sulphide, 
when  it  really  exists  in  some  form  much  more  objec- 
tionable. 

Ferric  arsenate  is  not  a  rare  mineral.  It  occurs 
often  in  conjunction  with  limonite,  a  hydrated  ferric 
oxide.  I'ossibly  these  minerals  when  formed  together 
are  the  result  of  the  oxidation  of  arsenical  pyrites. 
.Scorodite  has  the  formula  Fe.-\s04  +  -2H.,0.  It  is  in- 
soluble in  water,  but  soluble  in  weak  hydrochloric 
acid.  SO.,  in  solution  also  acts  upon  it.  Finely 
ground  mineral  containing  scorodite,  left  in  contact 
with  a  weak  caustic-soda  solution,  will  form  arsenate 
of  sodium  and  cyanide  of  sodium  or  potassium  acts 
in  the  same  way,  accounting  for  the  slow  and  con- 
tinuous decomposition  of  cyanide  s(dutioiis  when 
treating  ores  containing  arsenates.  The  ar.senates 
formed  are  reduced  in  the  zinc  box  and  remain  in  the 
precipitated  gold.  They  may  be  dangerous  in  acid 
treatment. 

Suiiir  Manganese  Ores  Alfoejether  Vntreatcthle. — 
Ores  containing  manganese  have  been  the  subjects  of 
experiments  in  connection  with  cyaniding  for  a 
number  of  years.  It  is  a  strange  thing,  but,  never- 
theless, a  fact,  that  many  ores  containing  manganese 
in  various  combinations  can  be,  and  are,  cyanided 
with  greatest  ease,  while  other  ores  of  ajiparently 
the  same  composition  resist  treatment.  Many  of 
these  ores  do  not  contain  any  rebellious  elements 
except  the  manganese,  but  many  of  them  have  ab.so- 
lutely  defied  successful  treatment.  They  can  all  be 
so  treated  as  to  give  good  results  in  the  laboratory 
by  roasting,  acid  treatment,  or  by  some  other  method 
whereby  the  chemical  combination  of  silver  and 
mangane.se,  which  is  the  principal  occurrence,  can 
be  altogether  change<l,  but  these  methods  are  by  no 
means  practical  and  have  never  been  ap|died.  Those 
ores  which  have  resisted  practical  treatment  are  few 
in  numlicr,  but  at  present  there  seems  to  be  no  hope 
of  overcoming  the  obstacle.  No  one  knows  just 
exactly  what  the  trouble  is,  as  other  mangane.se- 
bearing  ores  are  rather  easily  cyanided,  or  at  least, 
do  not  present  insuperable  ob.stacles. 

Xi.:-/:el  and  Cobalt  Ores  Xow  Siircis.i/u/li/  Ci/anided. 
— Nickel  and  cobalt  combinations  have  generally 
been  considered  difficult  to  treat.  While  there  is  no 
information  at  the  present  time  to  change  that 
opinion,  it  is  certain  that  such  ores,  however  difficult 
to  beneticiale,  can  be  and  are  being  treated  success- 
fully at  the  present  time.     Only  a  brief  survey  of  the 
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work  accomplislied  at  tlie  Cobalt  district  of  Ontario 
in  cyaniding  silver-bearing  ores  is  necessary  to  de- 
monstnite  practically  that  tliese  extremely  complex 
ores  carrying  niclcel,  cobalt,  manganese,  and  many 
other  elements  are  being  cyanided  satisfactorily.  As 
has  been  noted*,  many  of  these  compounds  are 
soluble  and  may  be  separated  from  the  solution  after 
precipitation  in  zinc  boxes.  Undoubtedly  they  are, 
to  a  certain  degree,  detrimental  to  tlie  solution,  as 
they  must  consume  cyanide,  l)ut  the  consum(ition 
has  not  been  so  great  as  to  prohibit  successful   worU. 

Cyanide  Field  Has  Widened  Rnpidln. — In  sum- 
ming up  the  discussion  of  ore^  which  may  he  amen- 
able to  cyaniding,  the  hrst  thing  which  attracts  the 
attention  of  those  conversant  with  the  history  of 
cyaniding  siru:e  its  inception,  is  the  enormous  width 
ot  the  tielil  at  present  compared  to  wliat  wa'*  origin- 
ally expected.  At  first  only  gold  was  considered 
susceptible  to  cj-aniding,  and  at  that  onlj'  free  gold 
in  clean,  siliceous  ores.  Then  more  refractory  gold 
ores  were  undertaken  and  successfully  treated,  the 
process  passing  graduallj-  to  silver  ores.  The  halogen 
compoumls  of  silver,  such  as  chloride,  bromide,  etc., 
^^■ere  always  easy  to  dissolve  in  cyanide  solution  and 
their  treatment  has  never  oll'ered  any  ditliculties. 
The  sulphide,  however,  did  otter  an  obstruction  to 
successful  treatment  for  a  long  time,  and  it  may  be 
said  that  it  is  only  within  the  past  eight  or  ten  years 
that  it  has  been  successfully  done.  As  a  matter  of 
fact,  most  of  the  low-grade  silver  ores  in  Mexico, 
which  is  being  treated  by  the  cyaiude  process,  is  in 
the  form  of  sulphide,  and  certainly  the  production 
from  that  source  is  extremely  great  at  this  time.  Even 
the  concentrated  silver  sulphide,  which  almost  always 
contains  arsenic  and  antimony  compounds,  is  some- 
times treated  by  itselt  with  cyanide  solution,  maxi- 
mum extraction  being  often  obtained  at  le.ss  cost 
than  if  the  material  were  shipped  to  smelters  and 
treated  in  the  blast  fuinace.  With  th"  remarkable 
progress  of  the  cyaniile  process  in  sight,  it  is  difficult 
to  say  where  the  end  wid  be,  and  certainly  we  may 
not  legitimately  place  any  limit  upon  the  class  of 
ores  which  will  probably  be  successfully  handled  by 
it  within  the  not  very  distant  future. 

Probably  the  most  promising  lineof  improvementis 
in  tlie  direction  which  will  naturally  suggest  itself  to 
every  operator  after  having  read  E.  ^I.  Hamilton's 
article  upon  the  use  of  aluminum  dust  in  precipita- 
tion at  the  Xipissing  mill,  in  Cobalt,  Ontario.  What 
naturally  occurs  to  the  mind  is  that  even  the  liaser 
metals  contained  in  many  ores  maj'  be  commercially 
extracted  if  it  can  bea.ssured  that  after  removing  the 
metal  from  the  cyanide  combination,  the  cyanide  will 
he  returned  to  the  solution  for  further  use.  This 
field  seems  extremely  promising  and  1  expect  to  see 
much  development  in  it  within  a  short  time.  Another 
development,  which  niaj'  be  more  or  less  combined 
with  abuninum  precipitation,  is  the  annnonia-cyanide 
treatment  of  copper,  lead  and  zinc-bearing  ores,  of 
which  large  ijuantities  exist,  now  altogether  useless 
to  its  owners.  Tiiere  is  no  rea.son  why  successful 
treatment  of  these  ores  should  not  lie  accomplished, 
and  1  fully  expect  to  see  it  done  at  some  lime."^ 
Hp:rbert  a.  Megraw,  Emjineerini/  and  Mining 
J'oHj-na/,  Oct.  4,  1913,  p.  629.     (A.  R.) 

MIXIXG. 

WlTWATERSRAXD   jMlXIXG    CONDITIONS.   —"The 

surface  death-rate  on  the  Witwatersrand  mines 
remains  fairly  constant,  the  coloured  rate  being 
approximately  double  that  of  the  white  rate.     In  the 

'Xipissiny:  high-y;rade  Mill,  Enj.  and  Min.  Jinti-nal,  Deo.  14, 
1912. 


annual  report  of  the  Mines  Department  of  the  Union 
of  South  Africa,  Mr.  R.  N.  Kotze,  the  Government 
Mining  Engineer,  says  this  indicates  to  some  extent 
the  relative  capacity  of  the  two  races  in  looking  after 
their  personal  safety,  for  on  the  surface  works  of 
mines  the  safety  of  the  individual  is  very  largely 
dependent  on  his  own  care,  Icnowledge,  and  judg- 
ment. 

On  the  surface  and  below  the  accident  rate  per 
1,(JU0  in  191-2  was  39  as  against  4-10  in  1911,  and 
remarking  in  passing  that  there  still  remains  a  great 
deal  of  room  for  improvement,  Mr.  Kotze  discusses 
the  general  question  as  follows  :  — 

'  Speaking  generally,  the  following  three  factors 
appear  to  be  the  chief  reasons  for  the  continued  high 
a(Kddent  rate:  (a)  Bad  health  conditions;  (b)  '  Speed- 
ing up'  to  secure  large  outputs;  (c)  An.xiety  to 
reuuce  woiking  costs. 

'  (a)  Bad  Health  Conditions.  —  Thronghout  the 
whole  Witwatersrand  the  bad  eti'ects  of  miners' 
phthisis  has  now  reached  its  climax  ;  many  of  the 
best  miners  are  dead,  others  have  left  or  are  leaving 
Ijefore  reaching  the  worst  stages  of  the  disease,  and 
a  general  panic  has  set  in,  preventing  fresh  miners 
from  coming  to  the  Hand  from  oversea.  Tlie  mines 
now  employ  largelj'  second  rate  types  of  miners  of 
mixed  nationality  who  are  short  of  the  standard  of 
experience  and  erticifiicy  nece.ssary  for  dealing  with 
huge  outputs  and  for  superintending  the  work  of 
ignorant  natives.  A  careless  and  inerticient  miner 
discharged  from  one  property  easilj"  olicains  work  at 
another  mine,  and  wanilers  up  and  down  the  Reef 
putting  in  bad  work  on  a  number  of  mines  and  assist- 
ing to  inciease  the  accident  rate  by  his  carelessness 
in  dealing  with  explosi\es,  weakening  the  strata 
with  injudicious  use  of  heavy  machine  drills  and 
heavy  charges  of  explosives,  and  takin.i;  little  heed 
of  the  dangers  of  badly  supported  banging  wall.  In 
some  of  tlie  deep-level  mines  a  want  of  systematic 
artificial  ventilation  must  al.so  atlect  considerably 
the  health  of  b  ilh  white  and  coloured  miners,  caus- 
ing them  to  1)6  listless  and  non-observant,  and  reduc- 
ing their  etticiency  and  usefulness  to  a  considerable 
degree.  It  does  not  seem  possible  that  men  who  at 
the  end  of  a  day's  hard  work  have  to  sit  for  an  hour 
at  a  wailing  station  thick  with  dust  and  nitrous 
fumes,  can  day  after  day  put  in  a  good  day's  work, 
nor  can  a  native  who  walks  a  thousaml  feet  u]>  a 
stitt' incline  every  daj'  be  really  physically  lit  for  his 
work  on  the  following  morning.  If  health  conditions 
were  improvHd,  better  men  would  compete  for  the 
comparatively  high  mining  wages  on  the  Rand  ;  both 
white  and  coloured  would  put  in  a  better  day's  work, 
and  it  is  reasonable  to  suppose  that  more  intelligent 
white  supervision  would  tend  to  reduce  the  accident 
rate.  If  these  arguments  were  considered  insufficient 
from  a  humanitarian  point  of  view,  it  might  be 
further  urged  that  improved  health  comlitions,  by 
bringin.i;  better  and  more  efficient  miners,  might  tend 
to  actually  reduce  working  costs  and  cause  larger 
profits  to  bs  made.  Working  under  unhealthy  con- 
ditions the  etticiency  of  the  unskilled  miner  must 
remain  low,  and  a  larger  number  of  persons  must  be 
employed  to  do  a  certain  amount  of  work  than  would 
be  under  normal  conditions.  ,\s  regards  white 
miners,  the  skilled  miner  with  all  his  faculties  clear 
and  in  working  order  breaks  more  ground  and  uses 
less  explosives  than  a  mere  lal)Ourer,  and  the  ditt'er- 
ence  Vietween  placing  machine  holes  rightly  or 
wrongly  is  very  great  indeed,  and  has  a  far-reaching 
etl'ect  not  only  on  the  immediate  output  from  the 
mine,  but  on  the  future  cost  of  timbering  and  sup- 
porting weakened  excavations. 
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'  (i)  'Spi;edin(j  tip'  to  Secure  Lnrr/e  Outputs. — "Willi 
iricrea^eJ  stamps  and  mills,  and  increased  depths  to 
wind  trOMi,  'speedinj;  up'  lias  to  be  resorted  to  to 
secure  a  large  output.  From  the  coiisultirii;  engineer 
down  to  the  last  joined  gang  of  boys,  every  one  is 
rushed,  and  so  safety  measures  are  apt  to  get 
scamped,  stopes  are  not  proper  ly  inspected  or  trimmed 
down,  packs  are  neglected,  and  the  contractor,  urged 
to  his  utmost  V)y  those  over  liim,  takes  risks  which 
Avere  never  internled  to  be  included  among  'dangers 
inherent  to  the  industry  of  mining."  We  liave  cases 
wliere  the  white  man  gets  killed  or  injured  with  his 
boys,  tlius  sharing  with  them  the  result  of  his  care- 
less work,  or  where  lie  strenuously  endeavours  to 
protect  the  natives  under  his  charge,  but  in  many 
instances  these  conseciuences  fall  only  on  the  nati\  es, 
the  white  miner  lieing  away  at  the  critical  moment 
or  working  elsewhere  out  of  the  actual  danger  zone. 
If  speeding  up  and  ru^ihing  mining  work  to  extremes 
is  responsible  for  acciilents,  the  re-sponsiliility  rests 
principally  with  the  controllers  of  the  mine  who 
determine  the  output  on  a  .scale  which  is  frecjuently 
in  excess  of  the  labour  complement  available  ami  of 
the  capacity  of  the  mine  and  its  shafts,  and  wlm  have 
now  to  live  up  to  the  piinnises  maile  to  shareholders. 
The  manager  only  incieases  his  anxiety  and  trouble 
by  forcing  work  to  extravagant  limits,  the  mine 
oiiicials  are  averse  to  driving  men  and  bojs,  and  are 
incessantly  worried  with  accidents  to  men  and  plant. 

'  (/■)  Itcelwtion  of  Woik'niri  Costs. — At  the  present 
time  attempts  to  reduce  working  costs  are  carried 
too  far,  and  economies  in  timbering,  waste  packing, 
pillar  cutting,  and  other  safeguards  to  underground 
workers  all  tend  to  increase  the  po.ssibility  of  acci- 
dents. This  Department  has  more  than  once  had  to 
insist  on  an  increase  in  the  safety  measures  men- 
tioned above,  whiii  has  certainly  for  the  present 
added  to  the  working  costs  of  the  mine.  In  capital 
expenditure  also  a  large  saving  can  be  and  has  been 
effected  lij'  straining  mining  risks  to  the  utmost,  and 
working  a  large  area  with  a  single  shaft.  I'he  de 
crease,  however,  in  etticieiicy  and  safety  resulting 
from  this  departure  from  one  of  the  most  important 
rules  governing  mining  makes  it  improbable  that 
any  further  attempts  will  ever  lie  made  to  save 
money  by  mining  with  single  outlet. 

'  Fdlls  iif  Griiiiiifl  —  Out  of  824  persons  killed 
underground  in  the  Transvaal  mines  in  19l'2,  iOO,  or 
35%,  met  their  deaths  tlirongh  falls  of  ground,  and 
against  accidents  due  to  this  cause  and  to  explosives 
the  technical  staff  of  the  Department  is  paying 
special  attention.  The  beautiful  strong  hanging 
wall  of  the  Reef  that  we  have  heard  so  much  about 
in  the  past  has  had  its  day  and  has  served  its  pur- 
pose, and  where  formerly  stopes  were  cli-aned  out 
and  left  bare  for  hundreds  of  feet,  proper  mining  has 
now  got  to  be  umlertaken  with  necessary  hi  ling, 
packing  and  timbering.  As  the  deep  levels  get 
opened  up  and  the  pressure  increa.ses,  the  strain  on 
small  pillars  and  open  slopes  reaches  the  breaking 
point ;  areas  give  way  on  weak  fault  planes  or  over 
inipro|ierly  supported  excavations,  pillars  burst  and 
stopes  ami  levels  crush,  all  causing  increased  expense 
at  lower  levels,  and  killing,  injuring,  and  frightening 
the  underground  lahourers.  This  crush  in  the  mines 
with  its  attendant  accidents  can  only  be  met  by 
systematic  KUing,  packing  and  timbering  :  methods 
that  will  no  doubt  invfilve  increased  expenditure  at 
Hrsi,  hut  which  will  rejiay  tlieniselves  in  the  future. 

'  Sam/  Fil fine/. — Sand  lilliiig  is  fortunately  becom- 
ing more  general  along  the  Reef,  but  in  many  in- 
stances has  been  delayed  too  long  :  tremendous  areas 
of  worked  out  ground  having  to  be  caught  up  before 


the  mine  as  a  whole  can  feel  relief  from  the  general 
strain. 

'  P(ir/:s. — Packing  is  still  unpopular,  and  is  seldom 
done  systematically.  Packs  are  expensive,  a  trouble, 
and  to  he  erticient  must  be  packeil  tight  with  waste, 
at  times  ditliciilt  to  get.  Proper  packs  are  absolutely 
neees.sary  to  reduce  our  accident  rate  from  falls  of 
ground  in  stopes,  and  the  criticism  that  packs  any- 
where near  the  face  of  a  slope  art  necessarily  blasted 
to  destruction  means  had  blasting,  liad  pack  arrange- 
ments, or  both.  There  does  not  seem  to  be  any 
advantage  ill  a  few  large  [lacks  Iniilt  in  the  stopes  of 
some  ot  our  mines  where  the  pack  takes  days  to 
hiiiUl,  and  for  some  lime  only  resemliK'^  a  large  pile 
of  loose  rock.  The  ethcient  pack  for  safety  purposes 
is  one  that  can  he  erected  (iiiickly  under  weak  hang- 
ing to  take  the  place  of  temporaiy  timber  as  the 
slope  advances,  and  which  wid  absorb  rather  than 
resist  pressure.  Fill  and  pack,  and  keep  the  hlling 
anil  packing  close  to  the  face,  is  the  only  safe  system 
of  working  ground  nnder  pressure,  as  with  tlie  exten- 
sive and  continuous  mining  that  has  Oeeii  going  on 
all  along  ihe  Wilwatersiaiid  for  the  U'st  twenly-hve 
years,  it,  is  reasonalde  to  suppose  that  the  pre.ssure 
in  the  mines  is  now  greater  than  ever  before. 

'  Timbering.  —  It  is  unnecessary  to  comment  on 
timbering  in  drives  and  shafts.  Levels  have  got  to 
be  kept  open,  and  travelling  ways  cannot  he  allowed 
to  cave,  so  every  working  mine  has  got  to  attend  lo 
shafts  and  levels  or  cease  to  exist.  Timbering  in 
slopes,  however,  leaves  much  lo  be  desired.  In  tleep 
stopes  loaded  stulls  should  be  put  in  more  frenuently 
as  close  to  the  working  face  as  possible.  Speaking 
generally,  the  use  of  timber,  more  or  less  temiiorary, 
should  he  far  more  extensive  for  the  proteclion  of  all 
pei'sons  working  in  or  under  working  places,  and 
terrrpoiary  propping  should  be  insisied  upon.  Tem- 
porary props  get  blasted  out,  but  I  bey  have  served 
their  purpose  and  can  he  put  in  agairr  when  the  next 
shilt  goes  to  work.  The  .system  ot  a  coiitracttu-  doing 
his  owrr  timbering  is  not  a  good  one,  as  he  is  more 
intent  on  making  a  big  cheque  than  orr  taking  safety 
precautions,  and  a  large  gang  of  native  labourers  is 
dependent  upon  what  safety  measures  he  may  choose 
to  atiopt.  A  timbermarr  carrrrot,  orr  the  other  harrd, 
be  in  every  slope  at  the  beginning  of  the  shift,  but 
the  contractor  should  be  encouraged  to  put  in  such 
props  as  are  terrrporarily  necessary  iirrtil  the  timber- 
man  arrives  to  make  a  more  perrrrarient  job  of  it. 
The  question  of  an  easily  accessible  supply  of  timber 
for  all  slopes  is,  generally  speaking,  in  an  unsatis- 
factory condition  and  will  have  considerable  atten- 
tion from  irrspectors  in  the  coming  year. 

'Rock  Bursts  (io-Called  Air  Blasts). — The  rock 
burst  only  appeared  promirrerrlly  on  these  fields 
.some  years  ago  and,  like  artificial  ventilation,  was 
enshrouded  in  a  good  deal  of  mystery.  It  is  gener- 
ally recogrrised  that  these  pre.ssure  bursts  are  the 
result  of  altereil  strains  and  stresses  due  to  large 
excavations  and  deep  mining  and  intimately  con- 
nected with  faults,  fault  plarres,  and  other  lines  of 
weakness.  Extra  pillars,  unless  large  enough  to 
prohibit  economic  mining,  wou'.d  rrol  appear  lo  stop 
the  danger,  and  at  times  increase  it  loa  very  marked 
degree.  The  remedy  is  to  fill  and  pack  stopes,  an<l 
to  keep  this  filling  and  packing  as  near  the  slope 
faces  as  possible,  to  avoid  stripping  ore  along  fault 
planes  where  air  blasts  are  occurring,  and  to  slieathe 
drive  and  slope  pillars  in  areas  already  under  pres- 
sure. 

'  lirstin;i. — I  am  afraid  that  any  suggestion  for 
giving  workings  a  rest  will  rireet  with  very  little 
sympathy  on  ilic  Witwatersrarrd,  but  it  is  a  lecog- 
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nised  fact  that  ground  umlei'  pressure  becomes  un- 
easy after  blasting,  anj  if  left  for  a  while  settles 
down,  the  cracks  and  bursts  dyini^  away  as  the 
strains  are  rearranged.  By  increasing  the  number 
of  working  faces  a  deep-level  Tuine  would  be  able  to 
allow  a  settlement  after  blasting  in  its  worst  work- 
ings and  avoid  some  of  the  dangers  attendant  on 
trimming  down  a  working  near  uneasy  ground. 

'  Mitrhiae  Drills. — .\  fruitful  source  of  accidents 
from  falls  of  ground  is  the  indiscriminate  use  hy  in- 
competent per.soM-f  of  heavy  machines  for  sloping. 
Jlany  stopes  are  'tender'  and  'uneasy'  and  only 
renuire  the  jar  of  one  or  more  heavy  drills  to  bring 
large  portions  ot  the  hanging  wall  down  during  work- 
ing hours.  Many  persons  do  not  ajipear  to  realise 
the  bad  effect  that  drills,  even  working  at  a  distance 
of  hundreds  of  feet,  have  on  surrounding  strata. 
Here  again  the  '  rush  '  for  rock  compels  the  use  of  a 
dangerous  uneconomical  machine,  as  many  a  stope 
that  could  be  worked  safely  with  hand  stoping  and 
small  blasts,  becomes  dangerous  when  stoping  with 
machines  and  heavy  blasting  are  carried  on.  The 
-skilled  miner  with  his  better  knowledge  and  traiiung 
will  only  utilise  his  rock  drill  for  breaking  ground 
along  the  natural  lines  of  weakness,  calculating  his 
holes  to  Vjreak  a  ma.\imnmof  ground  with  a  minimum 
of  explosives,  but  the  ordinary  ganger  of  to-day, 
knowing  the  power  at  his  disposal,  often  breaks  in- 
discriminately into  the  foot  or  hanging  wall,  and 
ruins  the  supporting  power  of  the  enclosing  strata. 

'  Shaft  Siiikiiii/.  —  The  danger  in  shaft  sinking 
where  from  thirty  to  si.'cty  persons  may  be  crowded 
together  in  a  shaft  bottom  has  causeil  this  Depart- 
ment to  make  e\  ery  elt'ort  to  minimise  the  risk  of 
misshres  in  shaft  sinking.  In  the  new  regulations  a 
rule  has  been  included  making  it  compulsory  to  have 
■special  supervision  in  a  sinking  shaft  with  arrange- 
ments for  blowing  over  the  shaft  bottom  with  air  or 
water  under  pressure  as  an  aid  to  detect  misstires 
lifter  blasting.  In  addition  to  these  precautions,  a 
sketch  taken  after  blasting  showing  the  position  of 
all  misMres  aiul  sockets  is  also  compulsory.  These 
.precautions  in  shaft  sinking  liave  been  adopted  on 
.several  of  the  diamond  mines  for  some  years  past, 
but  whetlier  their  low  accident  death  rate  is  due  to 
the.se  special  safeguards  entirely,  or  is  caused  by  the 
absence  of  rushing  methods  ami  more  careful  mining, 
cannot  as  yet  be  ascertained.  Certainly  these  new 
shaft-sinking  regulations  have  met  with  a  good  deal 
of  disfavour  anmngst  managers  along  the  Kand, 
partially,  in  my  opinion,  on  the  ground  of  the 
expense  of  the  extra  su|iervision,  and  partially  from 
the  suspicion  that  the  Hand  record  in  smart  shaft 
sinking  might  be  lowered  l)y  delays  caused  by  these 
restrictions.  A  few  representative  persons  appeared 
to  be  genuinely  afraiil  of  diiecting  air  or  water  under 
ipre.ssure  into  cavities  containing  fragments  of  explo- 
sives. To  show  that  sinking  accidents  can  be  kept 
within  a  reasonable  limit,  we  have  6,.30O  ft.  of  sink- 
ing done  at  the  South  Kami  and  Turf  Mines  shafts 
with  a  death  rate  far  below  the  average  for  the  Wic- 
Avatersrand  shaft  sinking,  all  of  which  work  was 
■done  at  a  fair  speeil  and  reasonable  cost.  As  a  pre- 
vention against  missfires  in  shaft  sinking  especially, 
it  has  been  suggested  to  employ  a  better  fuse  and  a 
different  method  of  priming  and  charging.  This 
matter  is  worth  attention  and  is  being  investigated. 
For  the  time  being  at  any  rate,  inspectors  have  in- 
augurated a  special  examination  and  blowing  over  of 
all  shaft  bottoms,  including  a  sketch,  and  the  neces- 
sary extra  attention  that  this  method  involves.  This 
regulation  will  be  given  a  fair  trial  and  will  be 
sigidly  enforced. 


'  Mis,ffiiTS — General. — Accidents  from  misstires  in 
stopes,  rises,  winzes,  and  development  faces  are  far 
too  numerous,  and,  where  practicable,  the  regulation 
governing  the  extra  precaution  to  be  taken  in  sink- 
ing shafts  has  been  extended  to  these  workings. 
Numerous  misslire  accidents  are  still  caused  l>y  the 
carelessTiess  of  the  ganger  in  not  properly  examining 
his  liench  before  rigging  his  machine  ami  laying  out 
new  holes,  and  the  Uepartment  is  detern)ined  to 
adopt  the  most  severe  measure-,  to  prevent  and 
punish  carelessne.-ss  of  this  description.  At  times 
the  machine-man  is  killed  or  injured  at  his  nuichine 
sharing  the  risks  with  his  hoys,  but  more  often  he  is 
away  from  the  danger  point,  ami  ileatli  and  i?ijuries 
fall  on  the  native  workers,  who  have  been  left  to 
themselves  during  the  dangerous  period  of  starting 
to  drill  a  new  round. 

'  Ani'ilfiamafcd  Prop'.rtics. — If  the  comparatively 
recent  large  amalgamations  of  miniri;.'  properties  have 
brought  about  any  of  the  anticipated  advantages  to 
the  c)wiiers,  their  accident  death  rates  leave  a  great 
deal    of   room    for   improvement,    as   shown   by   the 
following  hgnres  : — 

.\ccident  Death 
Name  of  Am^.tgaraated  Property  Riite  per  l.noD. 

East  Rand  Proprietary  Mines...         ...     .3  46 

Crown  Mines        ...         ...         ...         ...     4"2S 

Gelilenhnis  Deep...  ...     4'05 

'  General. — If  the  foregoing  text  contains  criticisms 
against  the  owners  and  administrators  of  the  Wit- 
watersrand  mines,  it  is  only  fair  to  make  any  deduc- 
tions possible  in  favour  of  their  increased  attempts 
to  reduce  the  mining  death  rate.  The  past  year 
shows  an  improvement  of  (•■:2[)er  thousand  over  1911, 
and  we  can  ;inalyse  the  possible  cause.  It  is  not  con- 
teniled  that  inspection  has  been  any  more  rigorous 
or  useful  than  it  was  in  the  previous  year,  nor  have 
the  attenilant  dangers  in  mining  been  any  less. 
Miners  have  been  no  better  than  they  were  before, 
neither  has  the  native  labourer  become  more  intelli-  ■ 
gent.  This  small  ileath  rate  reduction  nnist,  there- 
fore, be  attributed  to  the  united  efforts  of  controllers 
ami  managers,  who,  in  more  ways  than  one,  have 
given  proof  that  they  realise  what  large  room  there 
is  for  improvement.  If  the  frank  criticisms  con- 
taineil  in  these  remarks  draw  their  further  attention, 
and  secure,  as  in  the  past,  their  co-operation  in 
remedying  the  evils  indicated,  a  useful  purpose  will 
have  been  served. 

'The  Department  received  continued  assistance 
from  those  interested  in  mining  in  its  attempts  to 
reduce  accidents,  and  is  quite  willing  to  acknowledge 
that  among  both  owners  and  administrators  there 
are  men  who  regard  the  protection  of  persons  as 
essential  in  mining.  But,  unfortunately,  there  is 
the  passive  resister,  the  polite  person  who  talks 
nicely,  but  will  do  nothing,  and  against  this  class  of 
nuiii,  if  he  will  not  advance  with  the  times,  the 
Department  intends  to  bring  the  full  force  of  the 
law  to  bear.'' — R.  N.  Kotze,  Seknee  aiid  Art  of 
Mining,  October  21,  1913,  p.  122.     (A.  R.) 

Testing  Rock  Drills.— "The  New  Jersey  Zinc 
Company,  at  their  Franklin  Furnace,  N..I.,  mine, 
are  paying  unusual  attention  to  the  elticiency  of  the 
drills  employe<I.  A  series  of  test*  begun  six  or  seven 
years  ago,  and  still  in  progress,  has  resulted  in 
greatly  increasing  the  efficiency  of  the  drilling  and 
in  bringing  out  some  curious  points  in  the  perform- 
ance of  rock  drills. 

Every  machine  under  consideration  by  the  com- 
pany is  taken  underground  and  its  air  consumption 
and  drilling  rate  measured,  this  being  done  in  a 
particular  crosscut,  where  the  rock  is  uniform.     The 


Dee.  1913 


Notices  and  Abstracts:   Miscellaneous. 


333 


holes  are  ilrilleil  foi-  tin-  most  part  vertically  in 
calcite.  Tlie  air  jiressiire  used  is  between  95  11>.  and 
100  IK,  and,  tiijjether  with  tlie  temperature,  remains 
fairly  constant  for  any  one  test,  Tlie  criterion  upon 
wliicli  tlie  comparison  of  the  machines  is  maile  is  a 
hgure  ohtained  liy  dividing,'  the  number  of  inches 
drilled  per  minute  by  the  air  consumption  per  inch. 
No  machine  is  accepted  for  further  trial  unless  it 
drills  at  least  1\  in.  per  minute  on  60  cub.  ft.  of  free 
air  or  less. 

The  important  factors  of  convenience,  repair 
expen.se,  retention  of  ori^'inal  efficiency  \inder  wear, 
steel  breakage,  &c.,  are  determined  by  further  tests 
in  the  harder  formation  of  the  stopes.  One  anomaly 
developed  in  the  tests  is  tlie  fact  that  a  machine 
will  often  drill  as  well  or  better  with  one  winj;'  of  the 
cross-hit  broken  ott'.  More  curious  still  are  the 
contradictory  results  obtained  with  the  same  machine 
under  apjiarently  iilentical  conilitions.  .\  hole  may 
be  collared  and  a  te.-t  run  made  :  then  with  no 
further  change  than  a  new  piece  of  steel,  a  second 
mil  may  jjive  a  much  higher  rate  of  drilling  in  con- 
tinuing the  hole.  The  calcite  is  too  uniform  to 
permit  of  this  being  explained  by  a  change  in  rock 
i|uality.  A  plausilile  theory  is  that  the  blow  of  tlie 
hammer  and  the  anvil  l>lock  on  the  steel  is  trans- 
mitted through  the  latter  as  a  wave.  Such  a  wave 
will  be  reflected  when  the  bit  transmits  it  to  the 
rock  in  the  hole  bottom,  and  its  return  may  oppose 
or  coincide  with  the  next  blow  of  the  hammer. 
When  conditions  are  such  that  the.se  rebounds  rein- 
force the  successive  hammer  blows,  the  maximum 
drilling  etlect  is  attaineil.  If  the  rebound  and  the 
new  blow  exactly  oppose  each  other  the  drilling 
power  is  a]ipreciably  cut  down.  The  usual  conditions 
will  be  a  varying  degree  of  interference  with  corres- 
pondingly dirt'eient  results.  An  attempt  to  analyse 
and  control  the  phenomenon,  however,  disclosed  the 
existence  of  too  many  variables,  the  chief  of  which 
are  the  length  of  the  steel  and  its  resiliency." — Times 
Eitg.  Supiilciiinif,  October  1.5,  1913,  p.  23.'  (E.  P.) 


WiRELKss  Telephony  in  Mi.ves.— "The  first 
installation  of  wireless  telephony  in  a  coal  mine  in 
Great  Britain  has,  'Jlie  Times  says,  just  been  fitted 
up  at  Dinnington  Main  Colliery,  South  Yorkshire, 
anil  is  giving  satisfactory  results.  The  system  is  the 
invention  of  Herr  J.  H.  Reinecke,  of  Boclinm, 
Westphalia,  and  has  already  been  adopted  in  German 
collieries.  Its  introduction  into  this  einintry  is  due 
to  Mr.  Maurice  Deacon,  managing  director  of  the 
Dinnington  Main  group  of  collieries.  The  instru- 
ments are  similar  to  those  in  ordinary  use." — Pai/e"s 
Wteldy,  September  19,  1913,  Vol.  xxiii,  Xo.  471, 
p.  365.     (J.  G.) 


CK-MENT  IN.IECTION  VOll  CON.SOLlDATIN(i  KOCKS. 
— 'At  the  Trelys  Colliery,  in  the  depaitnient  of 
Gard,  it  became  necessary  to  drive  through  measures 
that  had  become  much  dislocated  in  consequence  of 
a  violent  outburst  of  carbonic-acid  gas.  A  cement 
stopping  was  put  in,  behind  which  25  tons  of  cement 
'  milk,'  or  wash,  composed  of  10  jiarts  of  cement  to 
15  of  water,  were  injected,  under  the  pressure  of 
compressed  air,  through  pipes  of  about  2  inches  (40 
to  60  millimetres)  diameter,  flattened  at  the  end,  and 
drilled  with  small  holes.  A  fortnight  after  the 
injection  the  cement  had  set  sniliciently  to  permit  of 
the  continuation  of  driving  without  fear  of  a  fall  at 
the  face."— M.  DE  Makillac  (Soc.  Ind.  Min., 
Comjjtcs  Jiendiis  Mensiiels,  1912,  p.  251-255),  Trans- 
actions Institnte  of  Mininr/  Engineers,  July,  1913, 
p.  744.     (E.  P.) 


MISCELLANEOUS. 

MiN'E  Sanitation.— '-The  aUl  wooden  dry,  of  a 
comparatively  few  years  ago,  is  now  being  replaced' 
by  the  modern  one  with  ample  hot  and  cold  water, 
individual  basins  or  buckets,  lockers  for  the  street 
and  mine  clothes,  and  drying  and  ventilating 
systems  which  efiectually  take  care  of  the  wet  cloth- 
ing of  the  miner.  The  plan  of  suspending  the  wet 
clothes  by  means  of  a  rope  or  chain,  with  individual 
lock,  has  much  to  commend  it.  The  shower  hath, 
which  is  a  part  of  all  the  modern  drys,  has  made  it 
possible  for  the  men  to  bathe  who  have  not  the 
proper  facilities  at  home.  Their  constant  use  has 
demonstrated  their  value. 

The  introduction  of  water  closets  in  the  drys  has. 
not  always  met  with  complete  success,  but  in  the 
majority  of  cases  it  is  working  very  advantageously 
and  improving  the  underground  conditions. 

Dry  closets  should  be  placed  in  eveiy  main  level 
and  they  should  be  provided  in  proportion  of 
one  to  every  25  men.  These  closets  should  he  made 
of  wood  or  iron  of  a  size  to  be  conveniently  handled 
by  two  men.  They  should  he  taken  to  the  surface 
and  washed  out  with  the  hose  when  emptied.  Lime 
should  be  kept  convenient  to  the  boxes  and  used 
regularly.  There  is  no  more  fruitful  source  of 
disease  than  the  human  excreta  left  in  the  mine 
workings. 

The  water  that  the  men  drink  should  have  the  most 
careful  attention  and  under  no  circumstances  should 
the  men  be  permitted  to  drink  water  that  is  not 
known  to  be  pure. 

Anything  that  will  lessen  those  diseases  frequent 
among  our  miners,  such  as  tuberculosis,  typhoid, 
and  other  contagious  or  communicable  di.seases, 
should  be  carefully  considered.  There  should  be  a 
more  rigid  ijuarantine  in  cases  of  contagions  diseases, 
and  it  is  desirable  that  the  mining  companies  co- 
operate more  fully  with  the  health  officers  and  that 
such  regulations  be  made  and  enforced  so  that  our 
unenviable  record  in  contagious  diseases,  especially 
in  diphtheria  and  scarlet  fever,  may  be  greatly 
improved  upon. 

Owing  to  the  relation  that  the  physicians  hear  to. 
the  mining  companies,  they  hesitate  to  suggest 
things  which  might  appear  as  criticism  of  existing 
conditions  or  methods  of  mine  management,  and 
should  therefore  be  given  full  authority  to  correct 
undesirable  conditions.  I  believe  we  could  get 
better  results  in  this  matter  of  sanitation  by  em- 
ploying the  physicians,  at  a  stated  added  remunera- 
tion, to  make  periodical  inspection  of  the  entire 
properties. 

I  believe  that  there  is  a  duty  that  the  mining 
companies  owe  to  men  employed  by  them  and  the 
community  in  which  they  live.  One  of  the  most 
efficient  ways  of  fulfilling  this  obligation  is  in  pro- 
viding satisfactory  homes,  with  healthful  surround- 
ings for  the  men  and  their  families.  Any  work  of 
this  kind  must  be  wisely  done  and  in  such  a  way 
that  the  men  will  be  led  to  cooperate  in  it  so  that 
there  will  be  no  suggestion  of  paternalism  in  its 
methods  or  manner  of  enforcement.  The  importance 
of  providing  houses  for  rental  is  generally  recognised, 
but  after  the  house  is  provided  it  is  ju.st  as  essential 
that  its  condition  be  not  neglected.  We  have  seen 
houses  with  no  provision  for  waste  water,  which, 
must  be  thrown  out  upon  the  ground.  Tlie  only 
good  things  that  may  he  said  of  this  is  that  it  usually 
provides  a  good  place  for  the  propagation  of  fisli. 
worms,  but  it  also  assists  in  the  propagation  of  other 
less  desirable  things. 
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The  old  boxed-in  ciipbciard  sink  miy  yet  be  found 
wliich  is  a  place  for  refuse  and  vermin,  and  is  so 
frequently  a  rotten,  <Iirty,  slimy  hole.  If  there  are 
such,  let  them  be  torn  out. 

The  draina<;e  arouml  houses  and  other  properties 
requires  careful  attention.  Ditches  should  be  dug 
and  kept  open  even  if  the  boys  fill  theiu  up,  and  no 
stagnant  water  left  to  breed  mosquitoes  and  infection. 

(Tarbi,ge  and  refuse  should  be  deposited  in  covered 
receptacles,  preferal>ly  galvanised  iron  ems,  and 
where  such  services  are  not  rendered  by  the  city  or 
village,  the  companies  should  provide  for  its  regular 
collection  and  disposal  not  less  frequent  than  once 
each  week.  D.  has  been  found  feasible  in  some 
places  to  have  the  occupants  of  the  premises  purchase 
the  cans,  which  are  supplied  at  wholesale  rates,  or 
through  the  company  at  cost,  with  the  understand- 
ing that  proper  collection  is  assured.  Rubbish 
should  not  be  dumped  arouml  promiscuously,  Kut 
deposited  in  a  designated  place,  collected,  and  dis- 
posed of.  Few  of  the  men  have  time  or  facilities  for 
economically  doing  this,  and  if  not  looked  after  by 
the  city  or  tlie  company  it  will  not  be  taken  care  of 
at  all  satisfactorily.  A  refuse  burner,  costing  very 
little,  can  be  so  located  as  to  make  the  disposal  of 
rubbish  a  simple  matter  and  comparatively  an  ine.v- 
pensive  one. 

It  is  desirable  in  many  eases  to  permit  the  keep- 
ing of  a  cow  or  horse,  but  provision  should  be  made 
for  the  care,  of  the  manure.  It  should  not  be  allowed 
to  accumulate  from  month  to  month,  but  should  be 
removed  proTuptly.  It  also  should  be  treated  with 
chloride  of  lime,  or  with  a  kerosene-carbolic  acid 
mixture. 

The  companies  should  encourage  the  beautifying 
of  home  surroundings,  but  it  is  eren  more  important 
to  see  that  the  sanitary  conditions  are  what  they 
should  be.  In  those  localities  having  no  sewer  con- 
nections, the  question  of  outhouses  is  a  serious 
matter.  Too  often  the  outhouse  is  set  on  the  ground 
with  no  proper  receptacle  for  the  human  excreta 
which  often  spreads  over  the  ground,  even  if  a  pit  is 
dug.  This  is  frer|uentlv  allowed  to  collect  through 
the  season,  thus  becoming  a  menace  to  the  family. 
Often  the  houses  are  more  or  less  open  ;  vermin 
enters  without  hindrance  ;  the  ever-present  disease- 
carrying  fly  freel}'  linds  access,  goes  from  there  to 
the  house,  feeds  on  the  baby,  and  has  even  been 
known  to  l)e  on  the  household  fool.  We  have  just 
begun  to  appreciate  the  danger  from  these  pests. 
The  companies  which  have  already  set  us  an  example 
in  tlieir  campaign  against  the  fly  should  be  congra- 
tulated, and  it  should  also  stimulate  the  rest  of  us 
to  make  an  equal  ell'ort.  These  outhouses  should  be 
provided  with  a  proper  receptacle  which  should  be 
emptied  at  regular  and  not  to  separate  intervals, 
and  properly  cleaned.  Either  earth,  slaked  lime  or 
chloride  of  lime  should  be  constantly  used. 

The  value  of  the  physical  inspection  of  school 
children  is  not  only  just  beginning  to  be  appreciated. 
It  should  be  in  ett'ect  in  all  of  our  communities.  It 
is  a  health  precaution  of  great  merit. 

The  most  efficient  agency  in  extending  the  benefits 
of  this  work  of  sanitation  is  the  visiting  or  public- 
health  nurse.  A  number  of  mining  companies  in 
the  Lake  Superior  region  have  already  introduced 
this  service  with  much  success.  No  other  person  can 
have  the  same  opportunity  of  reaching  the  homes 
and  the  members  of  the  familes  and  assisting  in  the 
understanding  of  the  benefits  to  be  <lerived  from 
fresh  air,  cleanliness  and  other  sanitary  precautions. 
The  importance  of  fresh  air  cannot  be  emphasized 
too  strongly. 


The  advantage  of  all  this  is  a  better  home  life,  the 
prevention  of  serious  contagion,  and  the  men  in 
better  condition  for  work.  Anything  that  tends  to 
the  more  regular  work  of  the  men  is  well  worth 
consideration." — W.  H.  Moulton,  Lri/^r  Superior 
Minin-ii  Institute  ;  Minim/  find  Eiiijiiiecring  World, 
Oct.  2.3,  1913,  p.  739.     (A.   R.) 


Wk[Ghing    Light     Matepial     on     Orpin.\ry 

SCALK.s.  —  "  It  is  often  desirable  to  weigh  with  some 
accuracy  articles  or  material  of  light  weight  when 
only  the  ordinary  platform  .scale,  u.sed  for  heavy 
weights,  is  at  hand.  In  such  cases  a  method  devisell 
by  \V.  B.  Crowe  (Met.  and  Uiein.  Eng.,  June,  1913) 
is  availal)le  ami  is  a  great  convenience. 

The  method  is  baseil  on  the  relation  of  the  beam 
weight  to  the  platform  weight.  In  many  ordinary 
scales  this  proportion  is  1  :  100,  1  lb.  on  the  beam 
balancing  100  Ih.  on  the  platform,  and  this  propor- 
tion can  be  used  as  an  example,  any  other  proportion 
being  treatable  in  the  same  way.  To  lind  the  weight 
of  an  article  too  light  for  weighing  in  the  usual  way 
on  the  platform,  it  is  attached  instead  of  the  beam 
weight  and  a  convenient  material  placed  on  the 
platform  until  equilibrium  is  reached.  Then  the 
article  is  detached  and  the  material  is  weighed  as 
usual.  The  weight  of  the  material  used,  divided  by 
100,  equals  the  weight  of  the  light  article  hung  for 
the  beam  weight.  With  scales  accurate  to  0'25  Ih. 
on  the  platform,  the  sensibility  to  objects  on  the 
beam  would  be  0  04  oz.,  or  1133  gm.  This  ingeni- 
ous expedient  should  be  of  nse  in  metallurgical 
plants,  as  by  it  small  amounts  of  precipitate,  bullion, 
flux,  etc.,  can  be  weigheil  with  sutticient  accuracy 
for  ordinary  purposes." — Enr/ineerinr/  and  .Mining 
Journal,  Aug.  23,  1913,  p.  355.     (A.   H.) 


AuTiFiciAL  Coal  from  a  Wood  Stesamer.— "  The 
author  has  investigated  a  haul  brownish  black 
deposit  which  formed  the  accumulation  of  several 
years  in  the  bottom  of  a  wood  steamer  in  a  brown 
mechanical  wood  pulp  mill.  The  deposit  resembleil 
in  part  lignite,  in  part  anthracite  and  in  part  con- 
sisted of  practically  unchanged  wood  particles. 
There  appears  no  doubt  that  the  deposit  was  formed 
by  the  carbonization  of  wood  by  long-continued 
steaming  under  pressure.  In  elementary  composi- 
tion, appearance,  behaviour  on  dry  distillation  and 
reactions  with  alkalis  and  acids  the  greater  part  of 
the  ni.iterial  closely  resembled  lignite.  The  com- 
position of  the  ash  was  ditl'eieiit  from  that  of  lignite, 
a  large  amount  of  Al  silicate  being  present,  but  this 
had  doubtless  been  derived  from  the  cement  lining 
of  the  digester.  The  formation  of  lignite  by  partial 
carbonization  of  woody  material  due  to  steaming  at 
75  lb  pressure  for  extendeil  periods  is  in  direct 
agreement  with  the  work  of  Hergius  {C.  A.,  6,  3322), 
who  converted  cellulose  into  a  coal  having  all  the 
properties  of  anthracite  by  heating  from  S  to  64  hr. 
at  very  high  jiressure  and  temperatures.  It  follows 
that  by  treatment  along  similar  lines  the  cons-ersion 
of  lignite  to  anthracite  could  most  probably  be 
speedily  ett'ected." — Emil  Heu.ser  (Z.  angcw.  Chem., 
36,  Auf-mt:,  393-6),  Chemieal  Abstracts,  Vol.  7, 
No.  18,  September  20,  1913,  p.  3215.     (J.  G.) 


INTRRNATIONAL    CONGRES.S    OF     MlN[NG.  — "  One 

of  the  largest  of  the  great  scientific  and  industrial 
congresses  is  to  be  hehl  in  London  in  the  early  part 
of  June,  1915.  This  is  the  sixth  international  con- 
gress of  mining,  metallurgy,  applied  mechanics,  and 
practical  geology.  These  congresses  take  place  at 
intervals  of  five  years,  and  the  last,  which   was  hril- 
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liantly  sviccessful  was  held  iit  Diisselilorf  in  1910, 
previous  congresses  liavinj:  been  held  in  Paris  and 
Liege.  The  atteTidanee  at  the  Dusseldorf  congress 
was  more  than  2,000,  and  it  is  anticipated  that  the 
attendance  in  London  in  191.T  will  he  eiinally  large. 
An  inrtuential  committee  has  been  formeil  to  make 
the  necessary  arrangements,  and  the  movement  is 
being  actively  supported  by  the  University  of  f^oii- 
don,  Imperial  College  of  Science  and  Technology, 
Geological  Society  of  London,  Institution  of  Mecliaili- 
cal  Engineers,  Iron  and  Steel  Institute,  Society  of 
Chemical  Industry,  Institution  of  Mining  Engineers, 
Institution  of  Mining  and  Metallurgy,  Institute  of 
Metals,  South  Wales  Institute  of  Engineers,  Cleve- 
land Institution  of  Mining  Engineers,  West  of  Scot- 
land Iron  and  .Steel  Institute,  Stattordshire  Iron  and 
Steel  Institute,  Sheffield  Society  of  Engineers  and 
Metallurgists,  and  by  numerous  tirms  interested  in 
the  various  industries  represented." — Nature  ;  The 
Valve  ]Vorld,  July  1913,  p.  '223.     (A.  R.) 


Reviews  and  New  Books. 


Metallic  Allov.s  :  Thkir  Structure  and  Con- 
stitution.   By  G.  H.  Gulliver.    Second  Edition. 
Charles    Grifiin    I'v:    Co.,    Ltd.,    London,    1913. 
Pages  409 -Fvi.,  including  Index.     Chapters  XL, 
with  310  illustrations.      Price  10s.  6d.  net. 
"  The  rapid  advance  in  the  study  of  alloys   makes 
the  re-appearance  of  this  hook  of  special  interest  at 
the  present  juncture. 

It  is  divided  into  11  chapters,  which  deal  with 
investigation,  physico-chemical  equilibra  binary 
alloys,  transformations  which  occur  in  solid  metahs 
and  alloys.  Structure  of  metals  and  alloys,  the 
bronzes,  brasses  ancl  other  copper  alloys,  and  alloys 
of  iron.  The  tinal  chapter  is  one  of  considerable 
interest  as  it  deals  with  the  microscope  in  engineer- 
ing practice.  The  illustrations  are  particularly 
good,  ami  the  tables  of  references  to  standard  works 
on  each  subject  will  be  of  great  value  to  the  student 
and  chemist.  Tliis  second  edition  has  been  greatly 
enlarged,  and  largely  rewritten.  It  should  be  in 
the  hands  of  all  those  interested  in  metals  and  their 
working." — The  Chcmieal  WoHd,  Nov.  1913,  p.  360. 
(J.  W.) 


The  Elements  of  Che.mical   Engineerinc.     By 
J.    Grossraann,    M.A.,    Ph.D.,  F.LC.     With  'a 
preface  by  Sir  William  Ramsay,  K.C.B.,  F.R.S. 
Second    edition,    revised.      Pp.     152.      Charles 
GrilKn  &  Co.,  Ltd.,  1913.     3s.  6d.  net. 
"  We  are  pleased  to  see  that  a  second  edition  of 
Dr.  Grossman's  useful  little  manual  has  lieen  called 
for.     Students'  te.xt-books  of  chemistry  are  plentiful, 
bnt  text-books  of  chemical  engineering  are  few,  and 
'  Elements  of  Chemical    Engineering '   should   be  in 
the  hands  of  all  students  who  are  leaving  the  lecture- 
room  for  the  works.     The  author's  method  of  show- 
ing the  transition  from  laboratory  apparatus  to  the 
plant  of  the  chemical    works    is    very   etl'eetive. " — 
Chemical  Eugiiicerinr/  and  The  Works  Chemist,  Sept. 
1913,  p.  286.     (J.   W.) 


The  Nickel   Industry  :   with    Special   Refer- 
ence  to   the   Sudbury   Region,    Ontario. 
By  A.  P.  Coleman,  Ph.D.,  Canada  Department 
of  Mines,  Government  Printing  Bureau  Ottawa. 
This  report  consists  of  206  pages,   with  63    photo- 
graphs, 18  drawings  and  9  geological  maps. 

"  Nickel  Ores  of  Cape  Colon)/  are  referrml  to  on  p. 
122: — 'Nickel  ores  were  found  at  Insizwa,   Cape 


Colony,  many  years  ago,  but  have  only  recently 
attracted  much  attention.  As  described  by  Mr.  Dn 
Toio  of  the  Cape  Survey,  they  resemble  rather 
closely  the  Sudbury  deposits,  consisting  mainly  of 
pyrrhotite  with  chalcopyrite  and  pentlandite,  though 
a  few  other  nickel  and  copper  minerals  occur  al.so,  as 
well  as  the   metal   jdatiinim.     The  ores  accompany 

gahbr ■  norite  which  formed  a  basin-like  sheet  as 

at  Sudbury.     The  sheet  is  2,000  or  3,000  ft.  thick. 

Two  trial  shipments  of  the  ore,  of  some  live  tons 
each,  sent  to  Messrs.  .lohnson,  Matthey  &  Co.,  in 
England,  for  examination,  are  reported  to  run  as 
follows  : — 

1.  2. 

Copper         3-40%  3-50% 

Nickel  and  cobalt...         4-90%  5"2o% 

Gold  (per  ton)         ...         6  gr.  6  gr. 

Platinum  (per  ton)  2dwt.  12gr.      12  gr. 

Silver  (per  ton)       ...         lOdwt.  12  dwt. 

(Dept.  of  ilines.  loth  An.  Rep.  Geol.  Com.,  Cape  of 
Good  Hope,  1910,  pp.  111-142.) 

If  the  ore  represents  the  average  of  the  deposits, 
they  seem  to  be  of  high  grade,  and  if  ihe  ore  is  pre- 
sent ill  large  amounts  the  region  may  be  of 
importance." 

Prof.  Coleman  visited  South  Africa  with  the 
British  As.sociation,  when  some  of  us  had  the  plea- 
sure of  meeting  him. — (.J.   W. ) 
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NOTICE. 


The  declaration  of  a  General  Strike  tiaoughout 
South  Africa  by  the  Transvaal  Federation  of 
Trades  on  the  13th  January  wa.s  followed  imme- 
diately by  a  i)roclamation  by  the  Government 
declaring  Martial  Law  in  force  in  certain  districts. 
This  affected  the  Witwatersrand  in  particular, 
and  as  a  consequence  the  Council  were  unable  to 
call  the  Ordinary  Jlonthlj'  Meeting  of  the 
Society  in  January.  In  order  that  members 
should  not  be  deprived  of  their  Journal  owing  to 
this  trouble,  it  has  been  decided  to  print  the 
[laper  which  was  to  have  been  read  at  the  January 
meeting,  together  with  such  discussion  on  pre- 
vious papers  as  was  available,  as  well  as  the  other 
matter  usually  issued  to  members. 

The  next  monthly  meeting  of  the  Society  will 
be  held  on  Saturday,  the  21st  February,  1914. 


THE    PREVENTION    OF    DUST    IX 
UNDERGROUND    WORKINGS. 


By  B.  C.  Gullachsex,  M.I.M.E.  (Member). 


The  prevention  of  dust  in  mine  workings  is  a 
subject  of  paramount  importance,  especially  so  in 
the  case  of  the  mines  on  the  Rand.  As  is  well 
known,  the  terrible  scourge  of  Miners'  Phthisis  is 
due  to  the  dust  created  by  mining  o[ierations 
being  breathed  into  the  lungs,  and  it  therefore 
follows  that  in  order  to  prevent  the  di.sease 
mining  operations  must  be  carried  on  in  such  a 
manner  that  as  little  dust  as  possible  is  pro- 
duced. That  dust  will  be  entirely  eliminated 
from  the  underground  workings  is,  of  course, 
impossible.  There  can  be  no  doubt  that  the 
amount  of  dust  present  in  the  air  of  most  mines 
has,  during  the  last  three  or  four  years,  been 
considerably  reduced,  but  I  am  of  opinion  that 
considerably  more  could  be  done  to  further 
|irevent    it    in    very    many    of    the    mines.       In 


order  to  prevent  dust  there  is  only  one  efKcient 
remedy,  and  that  is  the  application  of  water 
in  a  systematic  and  effective  manner.  Strange 
to  say,  te.xt  books  on  mining  have  little  to  say  on 
the  irafjoptant  subject  of  the  watering  of  mine 
workings,  except  in  the  case  of  coal  mines,  where, 
of  course,  watering  is  carried  out  for  the  purpose  of 
damping  the  coal  dust,  and  thus  preventing  the 
extension  or  intensifying  of  an  explosion  of  gas. 
The  principal  object  to  be  aimed  at  in  the  use  of 
water  underground  is  to  utilise  it  in  such  a  way 
so  as  to  eliminate  the  possibility  of  dust  being 
carried  into  the  air  from  its  point  of  origin  ;  and, 
secondly,  when  that  is  impossible,  as  in  the  case 
of  blasting,  to  remove  the  dust  from  the  atmo- 
sphere as  soon  and  as  effectively  as  possible. 
In  connection  with  the  use  of  water  underground 
the  Mines  Regulations  Act  (Transvaal)  requires  in 
Regulation  101  (1)  that: — "No  person  shall  in  the 
drilling  of  holes  use  or  cause  or  permit  to  be  used 
any  percussion  machine  drill  unless  a  water  jet 
or  spray  or  other  means  equally  efficient  is 
provided  and  u.sed  so  as  to  prevent  the  formation 
of  dust  by  drilling,  and  unless  the  floor  and  sides 
of  the  working  place  to  a  distance  of  at  least 
twenty-five  (25)  feet  from  the  face  be  kept 
constantly  wet."  Regulation  101  (2)  requires 
that : — "  No  person  shall  in  any  part  of  the  mine 
move  any  broken  rock  or  ground  or  cause  or 
allow  the  same  to  be  moved  if  such  rock  or 
ground  is  in  a  dusty  condition,  unless  and  until 
it  and  the  floor,  roof  and  sides  of  the  working 
])lace  to  a  distance  of  at  least  twenty  five  (25)  feet 
have  been  effectively  wetted  and  kept  wet  so  as 
to  prevent  the  escape  of  dust  into  the  air  during 
removal."  Regulation  106  (34)  requires  that  the 
ganger  shall  in  all  development  faces  (except  in 
the  case  of  a  winze  being  worked  single  shift) 
immediately  after  lighting  up  put  into  action  the 
water  blast  which  he  shall  [ireviously  have  tested. 
If  as  a  result  of  such  test  the  water  blast  be 
found  to  be  not  in  order  no  blasting  shall  take 
place." — The  above  three  regulations,  if  carried 
out  to  the  letter,  would  undoubtedly  cau.se  a  great 
improvement,  and  we  must  Ir^ok  to  the  miners  of 
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the  K:ind  themselves  to  see  that  these  regula- 
tiuns  are  effectively  carried  out ;  on  the  other 
hand  the  management  is  responsible  for  causing 
all  plant,  material  and  other  things  necessary  for 
•compliance  with  the  requirements  of  these  regu- 
lations to  be  provided  and  maintained  in  good 
order  and  repair.  Kegulation  158  (6a)  requires 
that  the  inmager  of  a  mine  shall  "  Provide  or 
cause  to  be  provided  an  adequate  or  constant 
supply  of  water  which  is  clear  and  odourless  at 
■every  working  place  which  is  not  naturally  wet. 
.Such  supply  shall  be  suthcient  for  effectively 
wetting  the  broken  ground  and  for  preventing  the 
forniition  of  dust  caused  by  drilling  operations. 
.Such  water  shall  be  supplied  in  metal  pipes  not 
less  than  1  inch  in  diameter  at  a  pressure  of  not 
less  than  30  lbs.  to  the  square  inch  at  each 
working  place  when  all  sprays  and  jets  supplied 
from  the  same  pipe  are  working.  Such  pipes 
shall  reach  to  within  fiftj'  (50)  fset  from  the  face 
-and  from  there  a  .sufficient  length  of  hose  shall  be 
provided  and  used  to  bring  water  up  to  the  face. 
(/j).  Cause  the  surface  in  all  working  places, 
travelling  ways  and  shafts  which  are  not  natur- 
ally wet  to  be  kept  wet  as  far  as  ))racticable. 
(c).  As  far  as  practicable  cause  such  old  stopes  as 
tend  to  shortcircuit  or  add  dust  to  the  ventilating 
current  to  be  closed  off  and  cause  the  ventilating 
current  to  be  circulated  along  the  working  face. 
(d).  Provide  in  shafts  which  are  not  wet  ring 
sprays  at  suitable  points  to  prevent  dust  being 
carried  with  the  air  current.  (e).  Provide  or 
cause  to  be  [irovided  a  water  Idast  as  near  as 
practicable  to  all  develoi>nient  faces  (except 
winzes  being  worked  on  single  shift)." 

Having  pointed  out  what  is  required  by  the 
Mining  Regulation  for  the  prevention  of  dust,  I 
•can  now  proceed  to  the  consideration  of  the  more 
practical  .side  of  the  question. 

Water in'i  StojMs. — All  stope  faces  and  the 
broken  ground  lying  in  the  stope  must  be  watered 
before  drilling  or  .shovelling  may  be  commenced. 
In  the  deep  level  mines  where  the  temperature  of 
the  air  is  fairly  high,  it  naturally  follows  that 
stopes  watered  at  the  commencement  of  a  shift 
are  quite  dry  again  before  the  end.  In  .such 
mines  it  .seems  to  me  to  be  very  important  that 
the  stopes  should  be  watered  a  second  time 
just  previous  to  blasting.  It  is  specially  neces- 
sary that  the  sto|>es  should  be  wet  just  at  the  time 
of  blasting  in  order  to  prevent  the  dust  that 
would  otherwise  be  present  being  raised  and  set 
in  motion  in  the  atmosphere  of  the  mine ; 
besides  this,  if  the  roof,  floor  and  sides  of  the 
stope  are  wet  at  the  time  of  blasting,  they  will 
tend  to  collect  a  large  quantity  of  the  very  tine 
•tlust  caused  by  the  blasting.  Very  little  dust 
should  be  caused  in  stopes  by  the  ilrilliiig  of  holes 
seeing  that  in  nearly  every  case  the  holes  are  wet 


ones.  When  a  hole  is  being  "collared"  dust  is 
often  produced,  as  the  natives  will  often  drill  the 
holes  a  few  inches  before  commencing  to  use 
water.  In  hammer  stopes  the  new  Regulations 
require  that  a  "  swab  "  shall  be  used  around  the 
drill  at  the  collar  of  the  hole  when  drilling  dry 
holes,  but  how  the  "  swab  "  is  to  be  held  in  that 
position  is  not  mentioned,  and  in  very  many 
cases  I  fail  to  see  how  it  can  be  done  unless 
special  appliances  are  used  for  the  purpose 

Wateruig  Deiv/opnient  Places. — In  all  develop- 
ment places  the  face  must  be  in  a  wet  condition 
before  drilling  can  be  commenced,  and  the  floor, 
roof  and  sides  must  be  wet  for  a  distance  of  25  feet 
from  the  face.  Personally,  I  hardly  consider  the 
distance  adequate,  as  when  blasting  takes  place 
the  air  is  driven  forward  at  a  high  velocity  and 
all  dust  outside  the  25  feet  will  be  raised 
in  a  cloud  and  remain  in  the  air  for  a  very 
considerable  time.  The  use  of  water  blasts 
would  onlj'  partly  prevent  this  dust,  seeing  that 
they  are  as  a  rule  placed  as  near  the  face  as 
possible.  Of  course,  if  a  second  water  blast  was 
brought  into  use  further  out  in  the  drive,  it 
would  no  doubt  catch  the  dust  driven  forward  by 
the  force  of  the  explosion.  The  objection  to 
having  either  a  second  water  blast,  or  one  at  any 
considerable  distance  from  the  face,  is  that  the 
stream  of  air  and  water  tends  to  act  as  a  cork  in 
the  neck  of  a  bottle  and  prevent  the  escape  of 
smoke  and  fumes  along  the  drive,  unless  the 
water  blast  is  pointed  towards  the  shaft.  As 
with  stopes,  I  consider  it  highly  neces-sary  that 
all  development  places  should  be  watered  just 
previous  to  blasting,  and  certainlj'  in  dry  places 
the  roof,  floor  and  sides  should  be  damp  for  a 
considerably  greater  distance  than  25  feet  from 
the  face. 

Rises. — More  dust  due  to  drilling  is  caused  in 
rises  than  in  any  other  development  place,  this, 
of  course,  being  due  to  the  fact  that  all  the  holes 
are  dry  ones.  Spraying  the  collar  of  the  hole  is 
partly  effective,  but  often  results  in  the  jumper 
becoming  fast.  A  small  pipe  inserted  into  the 
hole  at  the  side  of  the  jumper,  and  through 
which  a  stream  of  water  is  passed  to  the  end  of 
the  hole,  has  given  good  results,  but  if  they  are 
not  carefully  looked  after  they  are  liable  to 
become  choked  up  with  small  stuff"  or  flattened 
out,  thus  preventing  the  flow  of  water. 

Briufs.  —  Drilling  in  drives  should  not  be  the 
cause  of  much  dust,  as  only  two  holes  in  the 
round  are  dry  ones.  Water,  if  thrown,  or,  better 
still,  sprayed  on  to  the  hole  as  soon  as  collaring 
commences,  will  jirevent  the  escape  of  dust  caused 
by  that  operation,  and  in  the  case  of  all  holes,  with 
the  exception  of  the  "  back  "  holes,  water  can  be 
poured  into  the  holes,  thus  entirely  preventing 
the  escajje  of  dust.      In  order  to  prevent  the  dust 


.Inn.  1014 


Tl.  f.  (!iilhieh-icn — The  Prrroilinir  nf /hist  in  I'niliriirmind  tVnrliiKjf:. 


npiO 


i-auseJ    hy   the  two  dry 
[lipes  may  be  inserted  iiit^ 
injected   by    that    means, 
attached  to  the  air  chest 
[irojert  a  fine  spray  nf  \vat( 


•  back  "   holes,    small 

the  holes   and  water 

Atomisers    may    be 

if  the  machine  which 

r  into  the  collar  of  the 


liole,  but  as  they  tend  to  fill  the  drive  with  a  form 
I  if  Scotch  mist  they  are  objectionable  and  maj' 
even  be  harmful.  Wherever  dry  holes  are  to  be 
drilled  it  seems  to  me  the  only  real  effective 
remedy  is  to  have  machines  using  hollow  steel, 
thnmgh  which  a  constant  supply  of  water  is 
forced  right  to  the  end  of  the  hole,  as  by  this 
means  no  dust  can  possibly  be  formed.  Such  a 
machine  as  the  Leyner-fngersoll,  which  works  on 
this  principle,  is  giving  e.^ccellent  results,  but  it 
remains  to  be  seen  how  it  will  stand  the  wear  and 
tear  and  the  use  of  what  is  often  slightly  acid 
water. 

W/ii.e.'i. — In  winze.s,  as  all  holes  are  wet  ones, 
no  dust  should  be  produced  if  care  is  taken  to  use 
water  as  soon  as  collaring  the  hole  commence.s. 
The  same  remark  applies  to  .shaft  sinking. 

T/ie  Wati'r  Supplij. — According  to  the  Mines 
Regulations  the  supply  of  water  shall  be  clear 
and  odourless.  ]n  order  to  carry  out  this 
reipiirenient  it  would,  on  very  many  of  the  mines, 
be  necessary  to  use  water  from  the  town  mains. 
At  most  of  the  mines  on  the  Hand  mine  water  is 
being  used,  and  I  lui  giving  no  secret  away  when 
1  say  that  such  water  in  the  majority  of  cases 
cannot  possibly  be  considered  clear  or  odourless. 
Personally,  I  cannot  see  the  necessity  of  using 
drinking  water  for  watering  a  mine,  and  in  most 
cases  little  harm  could  possibly  result  from  using 
the  ordinary  mine  water.  In  most  ca.ses  the  mine 
water  is  aciil,  and,  in  order  to  .save  the  pumps 
and  water  pipes,  lime  has  to  be  added  in  order 
to  neutralise  it.  Such  water  is  seldom  clear  and 
may  often  have  an  odour,  but  certainly  no 
injurious  effects  could  result  from  its  use.  The 
fact  of  the  water  remaining  slightly  acid  appears 
to  be,  to  a  certain  extent,  an  advantage,  as  the 
acidity  of  the  water  will  no  doubt  cause  the 
destruction  of  any  bacteria  with  which  it  comes 
in  contact.  Would  it  not  be  an  advantage  to 
add  to  the  water  some  cheap  form  of  disinfectant  1 
I  hope  that  our  medical  members  will  have  some- 
thing to  saj'  on  this  side  of  the  question. 

Another  point  about  which  I  trust  the  medical 
members  will  give  ns  information  is  the  humidity 
of  mine  air  and  its  danger  to  the  health  of  the 
miners.  In  our  deep  level  mines,  where  the  air 
temperature  is  .so  high,  more  water  will  naturally 
have  to  be  used  to  keep  the  workings,  etc.,  in  a 
wet  condition,  and  the  higher  the  temperature  of 
the  air  the  higher  will  be  its  point  of  saturation  ; 
thus,  where  large  quantities  of  water  are  used, 
the  humidity  of  tlje  air  is  sure  to  be  great,  which 


naturally  will  have  a  detrimental  effect  upon  the 
work  and  health  of  those  employed  in  it. 

Fired  Sj/ra//s.  ~lt  appears  to  me  that  this  is 
one  of  the  methods  for  preventing  the  carriage  of 
dust  in  the  mine  air  which  does  not  receive 
sufficient  consideration.  I  refer  to  sprays  which 
as  a  rule  are  fixed  overhead  in  drives.  These 
sprays,  if  placed  in  the  principal  tramming  levels, 
are  constantly  being  turned  off,  and  even  broken, 
by  the  tramming  boys,  who  rather  naturally 
object  to  having  an  enforced  cold  douche  each 
!  time  they  pass  to  or  from  the  stopes.  I  consider 
I  that  an  excellent  place  for  fixed  sprays  is  at  the 
j  top  of  stopes  if  the  ventilating  current  is  upcast, 
or  at  the  bottom,  .sa}',  in  the  mouth  of  the 
boxhole  nearest  the  face,  if  the  ventilation  is 
downcast.  When  a  stope  is  first  being  opened 
uii  there  is,  of  course,  only  one  outlet  at  the  top, 
and  all  dust  coming  up  the  stope  must  pass  this 
point ;  thus  a  spray  fixed  in  that  position  would 
catch  all  the  dust  and  fumes  cau.sed  by  bla.sting. 
As  the  stope  Ijecomes  extended  more  sprays  would 
be  necessary,  but  when  the  faces  are  .some  con- 
siderable distance  a[iart  it  would  be  sufticient  to 
have  only  one  siiray  at  the  top  of  eacli  face,  at 
the  nearest  manhole  to  the  face.  The  direction 
of  the  ventilating  current  would,  of  course,  be 
the  chief  thing  to  be  studied  when  deciding  the 
position  of  the  sprays.  With  sprays  fixed  in  the 
p(jsitions  I  have  suggested,  it  would  only  be 
necessary  to  turn  them  on  just  prior  to  blasting. 
J'ipc-Fittei  s. -—^Vitli  regard  to  i)i[)e-fitters,  a 
sufiicient  number  should  alwaj's  be  emploj'ed  to 
cope  efficiently  with  the  work.  In  most  cases  a 
[lipe-fitter  is  allowed  two  or  three  boys  to  assist 
him,  but  it  seems  to  me  that  in  many  mines  he 
might  with  advantage  have  more,  as  it  often 
happens  at  the  beginning  of  a  .shift  that  the 
water  service  pipes  are  broken  or  out  of  order  in 
more  than  one  place,  with  the  result  that  each 
place  has  to  wait  its  turn  before  it  can  be 
repaired.  This  either  causes  delay  in  starting 
machines,  or  what  more  often  happens,  drilling 
and  lashing  are  started  before  the  water  .service 
is  got  into  order.  With  more  boys  the  pipe 
fitter  could  hurry  round  his  section,  .see  what 
was  required,  and  start  his  boys  on  each  job  as 
reipiired.  Now  that  it  is  a  matter  of  such  great 
importance,  would  it  not  be  advisable  to  send 
the  pipefitters  down  the  mine  an  hour  or  so  pre- 
vious to  the  shift,  in  order  to  have  the  water 
service  in  perfect  order  on  their  arrival.  No 
excuse  could  then  be  found  for  not  u.sing  the 
water  as  required. 

Underground  Dams. — If  dams  are  used  under- 
ground for  the  .storage  of  water,  they  should 
wherever  possible  be  constructed  in  duplicate. 
Trouble  is  often  experienced  when  a  dam 
becomes  partly  filled  up  with  sludge,  which  the 
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inflowing  water  stirs  up  and  causes  very  dirty 
water  to  go  into  the  water-service  pipes.  AVhere 
two  dams  are  built,  one  only  is  used  until  the 
accumulation  of  sludge  becomes  troublesome, 
when  the  water  is  turned  into  the  other  dam 
while  tlie  first  one  is  being  cleaned  out. 

Ore-i'asses  and  Ore-Bins.  —  On  many  mines 
more  attention  might  be  jiaid  to  the  adequate 
watering  of  both  ore-pas.^es  and  ore-bins,  which 
are  often  a  fruitful  source  of  dust.  Ore-passes 
should  always  be  kept  wet,  and  to  do  so  spraj's 
.should  be  provided  under  the  grizzly-bars.  It  is 
not  suttleiont  that  the  rock  tipped  into  an  ore-pass 
should  be  wet,  as  the  rock  in  passing  down  an  ore- 
pass  strikes  against  the  sides  and  is  broken  up 
and  causes  dust.  Ore-jiasse.s  are  also  often  main 
airways,  and  an.y  dust  generated  in  them  is 
carried  away  by  the  ventilating  current  and 
passes  into  the  mine  workings.  For  this  reason 
sprays  should  always  be  fixed  at  the  upcast  end 
of  ore-passes.  The  same  remarks  apply  to  shaft 
ore-bins,  especially  so  in  downcast  .shaft.s  where 
any  dust  set  at  liberty  in  the  .shaft  is  carried  by 
the  air  into  the  workings.  If  the  rock  drawn 
from  a  bin  is  not  wet  a  large  quantity  of  dust  is 
caused  during  its  passage  down  the  shoot  and 
into  the  skip.  Ore-bins  should  be  provided  with 
sprinklers  in  order  to  keep  the  rock  wet,  as  even 
if  the  rock  is  wet  when  tipped  into  the  bin,  it 
may  become  dry  before  it  is  drawn  from  it,  as 
when  it  has  remained  there  during  a  week  end. 

Labour. — The  employment  of  what  is  practi- 
callj'  an  uneducated  .savage  is  a  large  factor 
militating  against  the  iirevention  of  dust  in  the 
mines  on  the  Rand.  The  native  does  not  like 
water,  as  anyone  with  only  a  brief  acquaintance 
with  him  can  assure  you.  The  result  of  this  is 
that  he  does  not  care  to  u.se  any  apparatus  for  - 
the  prevention  of  du.st  which  may  mean  a  wetting 
for  himself.  This  is  especially  the  case  in  rises, 
where  in  the  majority  of  cases  a  native  will  only 
use  water  as  long  as  someone  is  there  to  enforce 
its  use.  Natives  should  be  fined  more  frequently 
for  not  using  water  as  directed,  and  notices 
should  be  posted  in  the  compounds  stating  the 
danger  resulting  from  not  using  it.  The  educated 
natives  in  the  compounds  should  be  given  .short 
papers  dealing  with  the  cause  of  phthisis,  and 
instructed  to  read  them  to  the  other  natives. 

Tlie  Contract  Systfm  r.  Dap's  Pay. — It  may 
seem  rather  far-fetched  to  say  that  the  contract 
system  is  the  cause  of  considerable  quantities  of 
dust,  but  I  think  underground  men  will  bear  me 
out  in  this.  If  the  water  srrvice  is  off,  how  often 
will  a  contractor  be  willing  to  wait  until  it  is  in 
order  before  commencing  di  illing  !  In  nine  cases 
out  of  ten  he  takes  the  risk,  as  he  wants  to  get 
his  "  round  "  drilled  during  that  shift  :  dry  holes 
ara  drilled   and  dust   produced,      1  will  be  told 


that  efficient  supervision  will  prevent  this,  but 
shift-bosses  cannot  be  everywhere  at  the  aamc 
time,  and  a  contractor  on  the  bottom  levels  of  a 
section  knows  that  it  is  very  unlikely  that  the 
shift  boss  can  be  down  tn  his  level  nntil  late  in 
the  shift. 

Molasses. — A  mixture  consisting  of  50/  .solu- 
tion of  mola.sses  and  water  has  been  used  on  the 
City  Deep,  Xourse  ^^ines,  and  in  a  lesser  degree 
on  other  mines  of  the  Central  Mining  Group. 
This  mixture  is  sprayed  on  the  roof  and  sides 
of  development  i>laces,  where  it  forms  a  slightly 
sticky  coating,  all  du.st  settling  on  this  surface 
is  retained  in  a  damp  condition,  thus  preventing 
the  usual  cloud  of  dust  raised  by  the  concussion 
of  blasting,  whereas  if  water  alone  had  been 
used  the  dust  would  have  dried  up  after  an 
interval  of  only  a  few  hours,  and  lift  to  be  dis- 
seminated at  the  next  blast. 

I  am  not  aware  if  any  other  mines  besides 
those  mentioned  above  are  using  this  mixture, 
but  if  it  has  proved  beneficial  on  these  mines, 
why  is  it  not  adopted  elsewhere  .' 

In  coal  mine.s,  calcium  chloride  has  been  em- 
ployed for  keejiing  coal  dust  in  a  damp  condition. 
In  some  cases  a  solution  of  the  chloiide  is  sprayed 
on,  and  in  others  the  .salt  itself  sprinkled  on  the 
coal  dust,  which  con.sequently  becomes  damp 
owing  to  the  moisture  being  taken  from  the  air 
by  the  calcium  chloride.  I  am  not  aware  if 
calcium  chloride  has  been  tried  fin  any  of  the 
Rand  mines. 

Measureiiii'nt  of  Dust. — I  believe  difficulty  has 
been  experienced  in  obtaining  a  machine  which 
will  give  accurate  results,  but  even  if  an  error  of 
5%  is  likely  to  occur,  the  information  would  still 
be  verj'  valuable,  as  it  would  give  us  at  least  an 
idea  of  what  improvements  were  taking  place 
from  time  to  time.  That  a  machine  would  give 
satisfactory  results  in  the  measurement  of  dust 
was  proved  by  Mr.  A.  McArthur  Johnston,  who 
conducted  a  series  of  experiments  on  the  Simmer 
Deep  from  Sept.,  1911,  to  A[>ril,  19lL',  during 
which  time  improved  conditions  of  watering  were 
brought  into  use,  as  indicated  by  the  experiments, 
which  showed  an  average  decrease  of  77%  of  the 
dust  present  in  the  air. 

Why  has  this  important  matter  been  apparently 
allowed  to  drop  ?  Surely  the  testing  of  the 
underground  air  for  dust  is  equally  as  important 
as  testing  for  CO.^.* 

I  shall,  no  doubt,  be  informed  that  many  of 
my  suggestions  are  being  carried  out  on  certain 
mines;  but  it  is  of  little  use  to  the  mine  workers 
of  the  Rand  if  only  two  or  three  mines  have 
excellent  arrangements  for  the  prevention  of  dust. 

'  See  Interim  Report  of  ihe  Millers'  Pliihisis  I'reventioii 
Comniilt^e,  tliis  Jnurnal,  Vol.  XIV.,  Aug.,  \'.<\?..  pp.  ii3-lou, 


an.  1914 


Morris  Green— The  EffcH  of  Churcoat  in  Gohl-lieariiui  Cijaiiide  SoliitioHS. 


W 


If  miner's  phthisis  is  to  be  stamped  out  on  the 
liand  within  the  next  few  jears,  then  it  is 
absolutely  imi>erative  that  every  mine,  without 
exception,  from  Springs  to  Randfontein,  must 
adopt  ever}'  [)ossible  precaution  for  the  prevention 
of  dust. 

Electric  blasting  is  a  step  in  the  right  direction 
towards  making  the  mines  less  harmful  to  those 
employed  in  them,  seeing  that  all  persons  can  be 
removed  from  the  mine  previous  to  blasting  :  but 
I  contend  that  adequate  and  efficient  use  of  water 
during  the  time  the  men  are  at  work,  and  the 
systematic  use  of  spray.s  and  water  blasts  after 
blasting,  are  the  only  methods  which  will 
ultimately  make  the  mines  of  the  Hand  as 
healthy  to  work  in  as  any  other  mines  in  the 
world. 

My  remarks  have  purposely  been  brief,  and 
consideralily  more  might  have  been  said  under 
each  heading,  but  they  have  been  so  in  the  hope 
that  enougli  has  been  .said  on  each  point  to  cause 
lliscus^ion  u|)on  them. 

In  conclusion,  the  [jreventlon  of  dust  is  only 
[lossible  by  means  nf  water  everywhere,  |ilus  the 
strict  enforcing  of  the  regulations  for  its  use. 


THK  i;fi'ect  uf  chau(.'oal  ix  gold. 

BK.VRING  CYANIDE  SOLUTIONS  WITH 

PvEFERENCE  T(_»  THE  I'KECiniTA- 

TIOX  OF  OOLU. 


Hy  MoRni.s  Gkkex  (Associate). 

( D'^ci'ffioii  'If  Mretinyr:  of  InslttiiUoi'  a/  Miinn;/ 
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Dk.  a.  L  Simon,  in  introducing  the  [laper, 
said  that  the  author  was  to  be  congratulated  on 
his  thorough  work  which  showed  Avhy  charcoal 
was  a  gold  precipitant  from  cyanide  solutions, 
while  graphite  was  nrit. 

The  author  found  the  cause  for  the  precipita 
tion  to  be  the  gases,  particularly  CO,  occluded  in 
the  charcoal.  The  experiments  carried  out  left 
little  doubt  as  to  the  correctness  of  his  conclu- 
sions. 

In  su[i|iorl  (if  the  autlmr's  experiments  he 
would  like  to  show  two  test  tubes  which  he  had 
preiiared  s'Jtuc  two  years  ago  when  working  on 
the  precipitation  of  gold  from  gels.  Hoth  tubes 
originally  contained  a  silicic  acid  gel  with  chloride 
of  gold.  A  piece  of  graphite  had  been  added  to 
one  of  the  gels  :  a  piece  of  charcoal  to  the  other. 
The  graphite  had  precipitated  very  little  of  the 
gold,  the  gel  still  being  covered  yellow,  whereas 


the  charcoal  was   covered  with  crystalline  gold, 
and  the  gel  appeared  colourless. 

Mit.  11.  K.  PicK.vKD  .said  he  looked  upon  the 
paper  as  of  theoretical  rather  than  of  practical 
interest,  as  no  one  would  propose  to  employ 
charcoal  precipitation  in  a  modern  cyanide  plant. 
Nevertheless  he  thought  it  was  a  valuable  con- 
tribution to  what  had  ahva3's  been  a  debatable 
i|uestion,  though  he  was  not  sure  that  the  author 
had  conclusively  determined  the  reactions  in- 
volved. He  thought  that  with  the  object  of 
limiting  the  length  of  his  paper  the  author  had 
omitted  some  details  of  his  experiments  which 
would  have  been  of  interest,  and  would  have  led 
to  a  clearer  understanding  of  the  subject.  For 
example,  in  the  first  series  mentioned  at  the  top 
of  p.  "2  the  author  did  not  give  the  strength  of 
the  solution  in  gold,  nor  the  prtjiortion  of  char- 
coal used.  The  latter  might  well  have  an 
important  influence  on  the  results,  and  it  would 
be  interesting  to  know  whether,  had  twice  nr 
three  times  the  quantity  been  ein[iloyed  in 
another  parallel  series,  similar  results  would  have 
been  obtained.  The  same  remark  apiilied  in  the 
next  series,  in  which  the  author  obtained  .some 
i!harcoal  carrying  5  mg.  of  precipitated  gold,  but 
he  did  not  tell  them  the  percentage  of  gold  in 
the  charcoal. 

The  conclusion  which  he  thought  could  lie  drawn 
from  that  series  was  that  a  solution  [loor  in  gold, 
though  rich  in  cyanide,  would  not  be  precipitated 
by  charcoal,  as  the  solution  originally  containing 
0'25  KCy,  and  no  gold,  di.s.solved  I  ^  of  the 
gold  [ireviously  present  in  the  charcoal,  thereby 
producing  a  very  weak  gold  .solution  which 
evidently  had  not  been  repreci|)itated. 

At  the  bottom  of  [i.  o  also,  in  the  cornet  series 
of  tests,  a  little  more  detail  would  be  of  interest. 
The  author  here  said  '  a  certain  amount  of  gold  ' 
was  found  to  have  entered  into  the  solution. 
This  was  somewhat  vague  :  one  would  like  to 
know  how  it  compared  with  the  previous  tests, 
and  whether  the  lest  was  carried  ou  until  no  free 
gold  was  left  in  the  form  of  original  cornet. 

In  the  experiments  on  p.  1,  the  amount  ol 
charcoal  used  was  given,  and  if  he  followed  the 
tests  correctly,  this  finally  carried  about  1"7%  of 
gold.  He  (the  speaker)  would  refer  to  Lovvles' 
liaper,  read  before  the  Institution  in  1899," 
wherein  it  was  shown  that  in  practical  precipita 
tion  work  the  charcoal  contained  about  0  5%.  It 
was  this  which  led  him  to  suggest  that  the 
results  might  iio>sibly  vary  with  the  amount  of 
charcoal  used,  and  that  had  the  author  employed 
three  or  four  times  the  amount  of  charcoal  he 
might  not  have  got  such  clo.se  agteement  in  the 
results  of  tests  A  and  B. 

•Trail-:.  \'n..  I'.Kil'.ii,. 
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The  reference  to  the  use  ot   porous  substances   | 
other  than  charcoal  was  interesting,    though   one 
would    hardly   expect  that  pumice  or  kieselguhr 
would  ert'ect  any  precipitation.     It  would  have 
been   interesting   (in   view  of   the  author's  later    , 
e.xperiments)  if   he   had   determined  the  absorp- 
tive power  of  pumice  and  kieselguhr  for   carbon    ' 
mono.xide  and  hydrogen   (in   replacement   of  the 
absorbed  air)  and  then  noted   whether   precipita- 
tion took  place  with  material  so  treated.     It  was, 
of  course,  well  known   that  tlie   gases   absorbed 
by    charcoal,    platinum     and    other    highly    ex- 
tended  surfaces  exhibited    chemical  characteris- 
tics   which  differed  greatly    from    their    normal 
properties.  { 

He  did  not  think  the  tests  on  the  gases  called 
for  other  comment  than  that  they  were  excel-  i 
lently  designed  and  carefully  carried  out,  and 
[irovided  matter  of  considerable  interest.  The 
author  said  that  it  had  been  stated  that  the  gas 
held  by  charcoal  upon  its  surface  was  in  a  highly 
condensed  condition,  and  suggested  that  might 
account  for  the  precipitating  action  :  this  seemed 
a  very  reasonable  propositifni  in  the  absence  of 
any  other  explanation. 

He  agreed  with  Dr.  Simon  in  thinking  that  a 
u.seful  practical  point  in  the  paper  was  that  the 
author  showed  (not  for  the  first  time,  as  he  had 
already  published  the  fact  a  year  ago)  that  the 
presence  of  graphite  during  c3-aniding  did  good 
rather  than  harm. 

Mr.  C.  U.  Bannister  said  there  had  been  a 
large  amount  of  work  done  on  the  mechanism  of 
the  reduction  of  gold  from  gold  chloride  and 
from  gold-bearing  cyanide  solution  by  means  of 
carbon.  He  really  did  not  think  the  author  had 
got  the  full  amount  out  of  his  subject  or  made 
the  best  of  the  manipulative  skill  he  had 
shown. 

Referring  to  the  figures  on  the  second  page,  to 
which  Mr.  Picard  had  already  drawn  attention, 
he  would  like  to  add  that  the  author  ought  t(j 
have  shown  hnw  much  gold  was  precipitated  in 
less  than  three  hours.  The  author  showed  that  the 
.same  amount  was  precipitated  in  3,  6,  It,  12,  '  .j 
and  IS  hr.,  but  not  how  much  in  shorter  periods, 
and  the  experiments  should  have  been  continued 
in  order  to  determine  the  shortest  time  necessary 
to  obtain  maximum  [irecipitation.  In  some  cases 
the  gold  was  precipitated  very  rapidly,  for  instance, 
it  was  well  known  that  from  a  gold  chloride 
solution  one  could  get  practically  the  whole  of 
tlie  gold  precipitated  by  simply  filtering  through 
animal  charcoal  ;  so  it  was  quite  possible  that 
the  maximum  nmount  of  gold  was  precipitated 
long  before  the  three  hours,  which  was  the  shortest 
time  used.  He  thought  full  credit  was  due  to 
the  author  for  pointing  out  the  ditt'erence  in   the 


precipitating  power  of  the  carbon  monoxide 
which  was  loosely  held  by  the  charcoal  and  that 
which  was  not  so  loosely  held — in  other  words, 
what  was  merely  absorbed  in  the  pores  as  against 
what  was  absorbed  by  the  charcoal. 

The  author  pointed  out  one  rather  interesting 
and  i|uite  unexpected  result  on  p.  10,  that  on 
heating  charcoal  in  vacuo  a  rush  of  gas  had  come 
off  at  about  .501)".  This  was  an  absolutely  un- 
expected phenomenon  to  have  noted,  and  he 
should  say  it  probalily  wanted  confirming.  He 
thought  the  author  had  assisted  very  much  in 
showing  that  carbcni  monoxide  was  the  active 
reducing  ga,s,  and  this  was  conttrmed  by  the 
results  of  previous  workers  who  had  shown  that 
as  a  result  of  the  precipitation  carbon  dioxide 
was  formed. 

]\rR.  H.  N.  tJ.  L'oBBE  said  he  understood  a 
previous  speaker  to  say  that  from  a  practical 
point  of  view  there  was  not  much  imi)ortance  to 
be  attached  to  a  paiier  on  the  action  of  charcoal 
in  the  precipitation  of  gold.  This  view,  he 
thought,  was  not  ipiite  giving  the  subject  due 
credit.  Charcoal,  as  an  intentional  precipitant, 
had  certainl}-  been  given  u[i  in  most  works  that 
had  ever  em[iloycd  it,  but  the  problem  of  cyanid- 
ing  gold-bearing  nuiterial  which  contained 
charcoal  presented  another  form  of  the  .subject 
and  surely  still  rle.served  consideration.  Tailing 
heaps,  which  either  accitlentally  or  through  care- 
les.sness  had  got  mixed  up  with  ashes  and  charcoal 
were  often  met  with,  and  apart  from  the  assay 
value,  it  then  became  a  question  for  determina- 
tion whether  it  was  worth  while  to  cyanide  such 
accumulations  in  face  of  '  unauthorised  precipi- 
tation ■  which  took  place  in  tlu  treatment  plant 
itself. 

Speakers  seemed  liable  to  quote  their  own  ex- 
periences when  specific  ca.ses  were  on  the  tapis, 
but  in  this  case  there  was  no  special  instance 
before  the  meeting,  and  therefore  he  might  men 
tion  that  he  had  recently  seen,  in  one  spot, 
several  hundred  thousand  tons  of  alluvial  tailings 
which  were  washed  all  over  with  ashes  and  char- 
coal from  the  boilers  of  the  power  plant  which 
had  been  generating  the  steam  for  the  pumping 
station. 

There  was  no  doubt  that  the  total  gold  content 
of  the  accumulation  in  question  (the  gold  was 
mostly  in  a  very  fine  .state)  was  most  attractive  — 
it  could  be  extracted  by  cyanide,  but  little  .seams 
of  charcoal  and  ashes  could  be  found  right 
through  the  whole  accumulation,  and,  of  course, 
it  was  often  just  the  same  with  mill  tailings, 
^lore  research,  not  less,  might  show  exactly  what 
it  was  in  or  about  charcoal  that  actually  caused 
the  precipitation  of  gold — this  would  be  an 
approach   to  the  time  when  it  might  be  .shown 
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how  the  undesirable  and  premature  precipitation 
might  be  obviated  in  the  presence  of  charcoal, 
and  such  tailings  would  then  be  available  for 
cyanide  treatment.  It  seemed  to  him  that  the 
practical  value  of  the  subject  lay  in  that  direc- 
tion ;  the  paper  did  nijt,  of  course,  aim  at 
showing  that  charcoal  was  a  commercial  com- 
petitor with  zinc  for  purposes  of  precipita- 
tion. 

The  President  (Me.  Bedfoed  McNeill)  said 
that  he  was  exceedingly  sorry  that  the  author 
was  in  South  Africa  and  could  not  be  present 
with  them.  He  thought  the  paper  was  an  inter- 
esting one,  and  very  much  liked  the  anther's 
method,  the  way  in  which  he  gradually  eliminated 
the  various  possible  alternatives,  and  then, 
having  established  the  facts,  reversed  the 
procedure  and  proved  the  truth  that  he  had 
ascertained  at  first. 

He  wished  to  congratulate  the  author  himself 
upon  his  work,  and  he  certainly  congratulated 
the  Institution  on  having  him  as  one  of  their 
students.  He  could  safely  predict  that  this 
student  would  do  good  work,  n'hen  in  due  time 
he  attained  the  status  of  full  membership.  (The 
foregoing  from  Bulletin,  No.  110,  Nov.  13, 
1913.) 

Me.  Paul  T.  Bruhl  :  I  was  much  interested 
in  Mr.  Green's  paper.  The  statement  that  graphite 
does  not  preciiiitate  gold  from  cyanide  solutions 
attracted  my  attention.  Although  Mr.  Green 
certainly  appears  entitled  to  hold  the  opinion  he 
does  on  the  result  of  his  experiments  with  Mt. 
Morgan  graphite,  his  assertion,  I  consider,  is  not 
entirely  correct.  In  some  of  the  West  African 
gold  mines  graphitic  schist  is  associated  with  the 
lode,  and  it  is  found  that  the  extraction  in  the 
cyanide  department  is  usually  in  the  neighljour- 
hood  of  50%.  Laboratory  experiments  have 
shown  that  if  the  percentage  of  graphite  in  the 
sands  is  increased,  the  recovery  of  gold  by  KCN 
solution  is  markedly  diminished.  Obviously, 
then,  there  are  two  varieties  of  graphite — one 
has  no  harmful  eft'ect  on  the  gold  solution,  the 
other  has.  The  precipitating  agent  in  the  graphite 
is  probably  (as  in  the  case  of  charcoal)  carbon 
monoxide.  It  would  be  instructive  to  know  the 
percentages  of  this  gas  in  the  two  varieties  of 
graphite.  The  problem  of  premature  precipita- 
tion is  of  importance  on  mines  where  large  ton- 
nages of  moderate  value  are  dealt  with,  and 
where  it  is  not  practicable  to  roast  the  sands 
before  cyaniding  them.  At  present  poor  extrac- 
tions seem  inevitable,  and  the  only  palliative 
that  suggests  itself  is  the  drawing  of  the  cyanide 
solution  through  the  sands  charge  as  rapidly  as 
possible.  (The  foregoing  from  .Sit^/e</»,  Xo.  Ill, 
Dec   11,  1913.) 


THE   SOLUBILITY    OF   IODINE   IN 
SODIUM  IODIDE  SOLUTION. 


(Read  at  December  Meeting,  1913.) 


By  Harold  W.  Gill,  B.Sc.(Lond.),  A.I.C. 
(Member). 


DISCUSSION. 

Mr.  J.  McCrae  (Member)  -.  Mr.  Gill's  method 
of  working  as  described  on  page  291  of  the 
■Journal  would  lead  one  to  believe  that  what  he 
determined  was  the  amount  of  iodine  contained 
in  a  definite  weight  (10  gm.)  of  a  solution  which 
had  originally  contained  a  known  percentage 
(5,  10,  15  or  20)  of  sodium  iodide.  Mr.  Gill 
does  not  indicate  precisely  what  he  means  by  a 
"  10%  "  solution  of  sodium  'odide  but  as  he 
weighed  the  solutions  saturated  with  iodine  it  is 
probable  that  the  original  solution  was  also 
made  up  by  weight  and  contained  10  gm.  of 
sodium  iodide  in  100  gm.  of  solution.  Mr. 
Gill's  figures  would  be  more  valuable  if  he  would 
inform  us  exactly  what  they  are. 

In  Table  I.  we  are  told  that  y  is  the  amount 
of  iodine  dissolved  by  100  gm.  of  ,r%  sodium 
iodide  solution  :  this  does  not  appear  to  le  what 
Mr.  Gill  determine  1,  nor  do  the  data  given  in 
the  paper  allow  this  to  be  calculated.  From  the 
description  of  his  method  of  working  Mr.  Gill 
found,  presumably,  that  10  gm.  of  the  solution 
(first  on  Table  I.)  contained  0'499  gm.  of  iodine 
ca[iable  of  reacting  with  thiosulphate  :  he 
assumes  that  the  10  gm.  of  solution  also  contain 
0-5  gm.  of  sodium  iodide  but  such  is  not  the 
case  since  a  change  in  volume  would  take  place 
by  the  solution  of  the  iodine.  Therefore  the 
proportion  y/.c  in  Table  I.  can  only  be  calculated 
approximately  since  the  amount  of  sodium  iodide 
is  not  accurately  known. 

Mr.  Gill  announces  the  startling  conclusion 
that  "  each  1%  of  Nal  present  brings  about  the 
solution  of  1%  of  iodine  from  which  it  would 
seem  that  a  compound  NaI.,2H.,0  exists  in  solu 
tion."  In  the  first  place,  a  very  conclusive  proof 
will  be  required  before  we  accept  the  statement 
that  a  compound  with  two  molecules  of  water 
exists  in  aqueous  solution.  In  the  second  place, 
even  if  the  molecular  proportions  showed  one 
atom  of  iodine  dissolved  jier  molecule  of  sodium 
iodide  the  conclusion  that  the  compound  Nal., 
exists  would  not  be  justified.  To  argue  from 
weights  of  substances,  without  taking  into 
account  atomic  or  molecular  relation.ships,  is 
surely  an  error  of  a  very  elementary  type. 

It  is  unfortunate  that  the  author  of  the  paper 
has  not  referred  to  previous  work  on  a  cognate 
subject.     Jakowkin  {Zeit.  Phy.iik-a/.  Chem.,  1894, 
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IS,  359  ;  1896,  20,  19),  Dawson  (J.  Chem.  Soc, 
1901,  Ixxix,  238),  and  Bray  and  MacKay  (./. 
Amer.  Chem.  Soc,  1910,  xxxii,  914)  have  shown 
that  when  iodine  is  dissolved  in  aqueous  jiotas- 
siuin  iodide  a  triiodide  (Klg)  is  formed  and  Bray 
and  JIacKay  suggest  tliat  a  small  quantity  of 
pentaiodide  (KIj)  is  also  formed. 

In  order  to  utilise  Mr.  Gill's  experimental 
results  in  any  way,  it  is  necessary  to  assume  that 
the  figures  in  Table  I.  represent  x  =  grams  of 
sodium  iodide  per  100  gm.  of  solution  saturated 
with  iodine,  and  y==  grams  of  iodine  per  100  gm. 
of  solution  :  this  is  not  what  the  table-heading 
states,  but  Mr.  Gill  appears  to  have  used  his 
figures  with  this  meaning.  Calculating  the 
figures  to  molecular  proportions  we  find  : 
Souiu.M  Iodide  Iodine 

Cirain-  Graiii- 

Granis.  molecules.    Grains.     Atoms  (I). 

jier  100  gr.  per  llHl  gr. 

.'■  a  ji  li  li/a 

5  0033  4-99  0-0393  M9 

10  0-0(37  9-9G  0-0784  1-17 

15  01  14-93  0-1175  1175 

20  0-133  L'0-02  0  1576  1-185 

This  shows  that  the  experimental  results  do 
not  su[ii)ort  the  conclusion  as  to  the  existence  of 
a  compound  Xal,,.  If  these  figures  led  to  any 
conclusion  it  would  be  to  the  existence  of  a  com- 
pound Nal._, .,  (Nar,I,,)  :  but  such  conclusion  is 
absolutely  invalid,  because  no  account  is  taken 
of  the  equilibria  of  ionisation  and  d;s.sociation 
products  : 

Nalj— Na"  + 1.; 

V^r  +  L, 

presuming  that  sodium  triiodide  is  formed. 

!Mr.  Gill  W(juld  api)ear  to  base  his  conclusion 
as  to  the  formation  of  Xal.,  on  the  figures  given 
in  Table  I.  It  is  purely  accidental  that  the  ratio 
of  the  weight  of  iodine  dissolved  to  weight  of 
sodium  iodide  in  solution  has  been  found  by  Mr. 
Gill  to  be  approximately  1.  It  is  surely  a  fortui- 
tous circumstance  that  he  chose  the  temperature 
-5°  C.  That  the  ratio  of  the  weights  is  not  1  to 
1  at  other  temperatures  is  shown  by  the  figures 
quoted  in  Tables  IV.  Using  ,'•  and  //  in  tlie 
sense  in  which  "Sir.  Gill  uses  them  in  his  Table  I. 
we  select  the  following  figures  from  his  Table  IX.: 
I  .'■  7/  yfc 

15  10  9-27  0-927 

30  10  10-365  1-0365 

29-75  20  20-63  10315 

40-5  10  10-88  1-08S 

40-5  20  22-01  1-1005 

60  10  12-57  1257 

GO  20  24-70  1-235 

It  would  be  interesting  to  know  what  deduc- 
tions Mr.  Gill  would  draw  from  tliese  ratios. 


Whatever  practical  significance  may  attach  to 
the  results  recorded,  it  is  certain  that  no 
theoretical  deductions  may  be  drawn  from  them. 


Obituary  Notices. 

DR.    JOHNSTONE     BROWN. 

The  death  is  recorded  with  much  regret  of 
Dr.  Johnstone  Brown,  which  took  place  on 
December  28th  at  the  General  Hospital,  follow- 
ing an  operation  for  internal  abscess. 

Dr.  Johnstone  Brown  was  born  in  Lanark.shire 
in  1871.  He  was  the  son  of  the  Rev.  Matthew 
Brown,  a  Presbyterian  minister.  After  taking 
the  M.D.  degree  at  Glasgow  University,  the 
deceased  physician  travelled  to  the  East  as  a 
.ship's  doctor,  and  shortly  afterwards  started 
practice  at  Ficksburg,  O.F.S.  When  the  war 
broke  out,  he  was  taken  prisoner  at  Ficksburg  by 
General  De  Wet.  On  being  released  lie  made 
his  wa\-  to  Wejiener,  and  went  through  the  siege 
of  that  town  by  the  Boer  forces.  When  the 
town  was  relieved,  Dr.  Johnstone  Brown  took  up 
duty  in  the  General  jMilitary  Hospitals,  first  at 
Standerton,  and  later  at  Cleveland.  On  the 
conclusion  of  the  war  he  started  practice  in 
ilarket  Street,  Jeppe,  where  he  resided  till  his 
death. 

Dr.  Brown  held  the  positions  of  Senior  Phy- 
sician to  the  General  Hospital,  Surgeon  Captain 
of  the  Witwatersrand  Rifies,  and  Hon.  Treasurer 
of  the  Witwatersrand  Branch  of  the  British 
Medical  A.ssociation.  He  was  also  physician  to 
a  large  number  of  Societies  and  to  the  Fire 
Brigade,  and  took  a  lively  interest  in  the  work 
of  the  South  African  Red  Cross  Society.  He 
was  well-known  to  a  large  number  of  members 
of  this  Society,  which  he  joined  as  a  member  in 
August,  1904,  and  he  acted  as  one  of  the  judges 
in  the  two  competitions  which  have  been  held 
for  the  Society's  Ambulance  Shields. 

The  funeral  on  the  30Lh  December  was  very 
largely  attended,  the  coffin  being  borne  on  a  fire 
engine  and  military  honours  accorded  by  the 
Witwatersrand  Rifi'-s.  The  sincere  sympathy  of 
the  Siciety  will  go  out  to  the  widow  in  her  sad 
bereavement. 


mi;,   wilkuid  tavlor. 

The  death  has  been  announced  of  Mr.  Wilfrid 
Taylor  a  former  member  of  the  Society.  Jlr. 
Taylor  was  well  known  to  many  on  the  Wit- 
watersrand where  ho  had  held  many  positions, 
including  that  of  General  Manager  of  the  Saxon 
Gold  Mines,  Ltd.  He  resigned  his  membership 
last  year  on  taking  \\\<  fanning  in  Rhodesia. 
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CHEMISTRY. 

AssAYiN't;  uv  Iro.n"-Nai|j  Mk.tii<>i).--"\V.  J.  Sliai- 
wood,  Leal,  S.D.  (cuiiiiniuiiealion  tu  tlie  Secretary* : 
It  sueiiis  pos*ii>le  lliat  one  of  the  priiieiiialilitl'erences 
lielween  nail  iiietlioil  slaj;s  ami  the  sla^s  formed  in 
the  ordinary  lead  assay,  ami  perliajis  the  chief  cause 
of  the  less  satisfactory  di.iracter  of  the  former,  may 
he  the  presence  of  a  laiijer  proportion  of  ferrous 
sulphide,  or.  as  usually  stated,  of  ferrous  alkaline 
sulphide.  This  is  due  to  Ihe  relative  smallness  of  the 
usual  lead  charge  and  its  cummunly  lower  proportion 
of  sulphur.  Thus  with  the  ordinary  onm.  lead  assay 
charge,  a  sample  of  pure  galena  would  carry  only 
067  grn.  of  total  sulphur.  With  an  ore  consisting  of 
oiio-third  each  of  galena,  blende,  ami  ])yrite,  there 
would  he  rii6  gni.  of  sulphur.  The  proportion  of 
alUaline  llux  per  unit  of  ore,  calculateil  to  XiU^O  and 
K.,0,  is  commonly  sinnewhat  greater  in  the  lead 
.assay  than  in  the  mi.vture  used  by  Me.s.srs.  Hall  and 
Druiy,  and  the  large  ratio  of  potash  to  soda  also 
makes  it  decidedly  more  fusible  than  an  unmi.xed 
soda  llu\.  I  believe  the  general  e.vpeiience  of 
assayers  is  that  the  nail  method  tends  to  give 
decidedly  low  silver  results,  but  is  reasonably  a<!eur- 
ate  in  regard  to  gold  ;  while  the  nitre  fusion,  if 
carefully  performed,  is  fairly  satisfactory  for  both 
gold  and  silver.  In  some  assays  made  several  years 
ago,  with  charges  of  O'T  and  I  assay  ton  of  Krue 
concentrate  containitig  up  to  .Itl  -  of  pyrite  and 
pyrrhotite,  using  nails  or  iron  lilings,  a  few  slags 
were  analyzed,  ami  it  was  found  that  nearly  half  the 
sulphur  remained  in  the  slag  as  sulphide.  The  late 
llichard  Smith,  when  teaching  assaying  at  the  Koyal 
School  of  Mines,  used  to  recommend  the  cut  nails 
then  in  vogue,  used  head  downward  to  expose  the 
greatest  surface  possil)le  ;  alternatives  being  lengths 
of  nail  rod  or  pieces  of  0'.5  in.  hoop  iron,  sometimes 
bent  U-.-hapc  ;  or  substituting  a  suitable  amount  of 
iron  lilings  or  turnings.  The  manipulation  necessary 
when  large  nails  or  long  pieces  of  metal  are  used  and 
removed,  is  a  time-consuming  inconvenience,  while 
the  waste  of  metal  is  considerable,  as  it  is  rarely  safe 
touseanail  more  than  once.  Itseems  desirable,  there- 
fore, to  use  iron  in  some  form  exposing  more  surface, 
adjusting  the  amounts  to  the  rec|nirements  of  the 
case,  so  that  all  may  be  consumed,  leaving  no  excess 
to  bi!  removed.  The  idea  is  not  a  new  one.  In  the 
case  of  the  sulphide  ores  of  lead,  which  are  partly 
de<'omposable  by  sodium  carbonate  ahme,  partly  by 
iron  alone,  but  completely  by  both  together,  the  use 
of  iron  lilings  is  mentioned  by  Mitchell  and  by  Percy, 
both  of  whom  refer  to  still  earlier  work.  In  fact, 
this  seems  to  have  been  one  of  the  earliest  forms  in 
which  iron  was  used  for  assay  purposes.  In  Cramer's 
work  on  assaying  (.\iintimei's  tianslation,  'M  ed., 
17(U)  one  section  is  devoted  to  '  Precipitation  by  Iron 
and  Lead  of  Silver  out  of  a  Mixture  containing  a 
great  deal  of  Sulphur,'  in  which  the  reader  is  cau- 
tioned :  '  Vou  must  not  use  Filings  ijuite  spoiled 
with  llust :  For  they  have  no  Virtue  for  absorbing 
the  Sul|>hur.'  .^t  the  llomestake  a--siiy  oHice  the 
jnactice,  introduceil  abcnit  !0  years  ago,  is  to  use 
small  steel  wire  nails,  a  number  of  which,  suited  to 
the  material  to  be  assayed,  are  stuck  in  the  top  of 
the  charge  before  adding  the  borax  cover.  A  size 
found  well  a(hipte<l  to  charges  of  tailing  carrying 
from  3%  to  a/,  of  .sulphur  is  a  I  in.   brad  of  LS  gauge 
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wire,  the  ilianieter  of  which  is  about  0'045in.  An 
old  Californian  book — Barstow's  ■  Sulphurets,  '  I 
believe— recommendcid  small  tacks  for  this  purpose. 
The  advantage  of  using  normal  sodium  carbonate 
(soda  ash)  as  a  llux,  rather  than  the  bicarbonate  to 
which,  for  sinie  unexplaineil  reason,  so  many  assayers 
still  adhere,  is  very  obvious.  It  may  he  worth  while 
to  point  out  here  tli.at  soila  ash  usually  costs  less  per 
pounil,  and  that  a  pound  of  it  contains  over  50% 
more  actual  fluxing  material  than  a  pound  of  bicar- 
bonate, though  the  latter  gives  off  abcrat  90%  more 
gas  per  pound  before  action  ceases.  For  every  gm. 
of  Xa.jO  available  as  Hux,  one  must  use  1  7  gm.  dry 
s()iUumcarbonate(sodaash)  or"2'7  gm.  of  bicarbonate. 
If  both  are  pure  the  volume  of  gas  given  off  by  the 
soila  ash  is  just  one-third  of  that  evolved  by  an 
eciuivalent  (not  eiiual)  weight  of  bicarbonate.  Thus 
the  amounts  linally  given  off  per  gram  of  Na.^O 
available  are  nearly  500  and  1,500  cc.  respectively  if 
measured  at  100'  C.,  or  about  double  these  volumes 
at  400'  G.  A  reagent  which  presents  some  advan- 
tages, and  was  recommended  by  Percy  but  is  now 
little  used,  is  red  lead  as  a  substitute  for  litharge. 
It  contains  at  least  25%  more  oxygen,  retaining  ituj) 
to  ii  fairly  high  temperature,  so  that  the  extra 
oxygen  is  availalile  for  the  o.xidation  of  sulphur  or 
other  reducing  agents.  Some  of  the  redder  samples 
ol  litharge  in  the  market  contain  an  appreciable 
amount  of  extra  oxygen.  While  it  wciuld  not  he 
permissible  to  make  the  slag  highly  acid  in  carrying 
out  tlie  nail  assay,  it  seems  desirable  to  add  some 
silica  whenever  the  percentage  of  pyrite  is  high,  if 
only  to  check  the  corrosion  of  the  crucibles.  1  believe 
this  is  common  practice.  One  writer  on  a.ssaying 
(W.  L.  ]>rown)  has  gone  to  the  extreme  of  recoiii- 
meniling  the  addition  of  silica  to  all  assay  charges — 
even  with  i[uartzose  ores." — W.  J.  SnAUwooi>,  lluU. 
Aiucr.  Iiml  i)f  Minimi  Engineers,  July  1013,  p. 
2685.     (II.   A.  W.) 

DANUiiu  Of  liAiauM  Pkroxuh-:  a.s  Pakt  Cargo. 
— "  At  the  incpiiiy  into  the  loss  of  the  Voltitrno,  Mr. 
P.  V.  Dupre,  chemical  adviser  to  the  Home  Office, 
said  the  cargo  contained  several  oils  which  had  a 
\erv  high  Hash  point.  It  also  contained  |ieroxide  of 
liaiium,  which,  w  hen  subject  to  friction,  burst  into 
II  lines.  He  suggested  that  the  lire  was  probably 
caused  by  barium  peroxide  which  had  escaped  from 
the  iron  drums,  and,  owing  to  the  rolling  of  the  ship, 
had  become  ifiiited  by  friction  with  either  wood  or 
iron.  Thi.s  occurrence,  together  with  a  recent  case 
in  the  Law  Courts,  will  tend  to  open  up  the  whole 
iinestion  of  the  shipping  of  inliammable  chemicals." 
—  P.  V.  Dupni'o,  The  Oil  and  Culuiii-  Tiadat  Journal, 
Dec.  l.S,  1913,  p.  2095.     (J.  W.) 


THK  UKTIiCTIO.V  AND  E.STI.MATION  OF   NiCKEL   BY 

MKANs  OF  o-Benzildioxime.  — "  A  002%  alcohol  or 
acetone  solution  of  a-benzildioxime  which  has  been 
made  somewhat  ammoniacal  will  immediately 
produce  a  copious  intensely  red  precipitate  of 
Co,H..,\404Ni  with  a  solution  containing  0002  mgm. 
N'l  in  5  cc.  (1  part  in  2,000,000).  10  cc.  of  an 
ammcmiacal  solution  containing  I  [lart  per  1,010,000 
of  Ni  and  100  times  that  amount  of  Co  gives  a  dis- 
tinct and  immediate  test  for  Ni.  Fe,  Ag,  Mg,  Cr 
and  Mil  do  not  interfere  with  the  qualitative  deter- 
mination. Large  amounts  of  nitrates  seriously 
affect  the  determination  and  must  be  removed  by 
eva|iorating  with  IT.SOj  before  adding  the  reagent. 
In  the '[uantit-itiv  c  deterniinatioMN  aimnints  contain- 
ing less  than  0()25  gm.  Ni  should  be  u.sed.  Add 
with  stirring  a  slight  e.\cess  of  a  warm  solution  of 
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the  reagent  in  alcohol,  to  which  NH^  has  Ijeen  added, 
to  tlie  aimnoniaeal  Ni  solution  and  warm  for  a  few 
moments  on  the  water  bath.  Precipitation  is  com- 
plete in  1  niinnte.  Filter  on  a  gooch,  wash  with 
50%  alcohol  and  hot  water  and  dry  at  110°.  The 
precipitate  contains  10'93%  Ni.  Directions  for  the 
quantitative  determination  of  Ni  in  the  presence  of 
other  metals  are  given.  o-Benzildioxime  is  made  by 
boiling  10  gni.  lienzil  (not  necessarily  pure)  with 
8 — 10  gni.  hydroxylaniinediydrochloride  in  MeOH 
solution  ;  after  boiling  3  hours  the  precipitate  is 
filtered  otF,  dried,  washed  with  hot  water,  then  a 
small  amount  of  50%  alcohol  and  dried,  when  it  con- 
sists of  pure  o-benzildioxime  (m.  237').  A  further 
yield  may  be  obtained  by  boiling  the  filtrate  with 
liydroxylamine-HCI."— F.  W.  Atack  { Analyst,  3S, 
316-2;  J.  Chem.  Soc,  JOS,  1317-21),  Chemical  Ab- 
stracts, Vol.  7,  No.  19,  October  10,  1913,  p.  3291-2. 
(J.  G.) 


Aluminium  Corroded  by  Mercury. — "An  in- 
teresting report  of  an  accident  caused  by  a  corroded 
aluminium  vessel  in  a  brewery  is  related  in  the 
Tageszeitiiiiri  fiier  Brnncrei,  of  Berlin.  In  conse- 
quence of  the  bre;il<ing  of  a  thermometer,  the  quick- 
silver came  in  contact  with  an  aluminium  vessel,  and 
within  a  few  hours  holes  were  eaten  into  the  tank. 
Where  aluminium  vessels  are  used,  thermometers 
should  be  filled  with  alcohol.''— T/if  Chciiiiral  World  ; 
I'ciqcszcilKiir/  fiier  Braitcrci  (Berlin),  Sept.  1913,  p. 
295.     (J.   W.)' 


Fix.vTioN  OK  Nitrogen.— Progre.ss  in  Sc.vndi- 
NAVI.v.  —  "This  ariicle  describes  the  gradual 
development  of  the  processes  for  the  manufacture  of 
calcium  carbide,  cyanamide,  ammonia  and  nitric  acid, 
using  atmospheric  nitrogen.  The  Nitrogen  Products 
and  Carbide  Co.,  Ltd.  was  formed  to  acquire  the 
rights  of  the  new  process  for  almost  the  whole  world 
and  to  establi>li  works  for  the  manufacture  of  nitric 
acid  and  nitrate  of  ammonium  and  also  to  develop 
existing  carbide  anil  cyanamide  factories.  It  has 
been  decided  to  establish  works  in  England — on  the 
Thames  and  at  Manchester,  in  Scotland  and  Ireland, 
calculated  to  reduce  the  dependence  on  overseas 
sources  for  supplies  of  raw  materials  for  use  in  the 
manufacture  of  explosives." — Times  Engineering 
Siijqilcnient,  Oct.  15,  1913,  p.  21.     (T.  D.) 


Detection  oi"  Nitrou.s  .Acid.— "  Nitrous  acid  is 
liberated  fiom  its  salts  by  tlie  addition  of  a  syrupy 
solution  of  citric  acid,  and  detected  by  the  formation 
of  the  brown  ring  at  the  surface  of  contact  of  a  super- 
imposed ferrous  sulphate  solution.  Nitrates  not 
being  decomposed  by  citric  acid  do  not  respond  to 
the  test,"— LKCLiiRE,  Journal  Soc.  Chem.  Indiislrt/ 
(from  J.  Pharm.  Chim.,  1913,  i',  299),  Oct.  31,  1913, 
p.  975.     (T.  D.) 


A  SlMTLIFIED  M|;TH0D  FOR  COAL  DISTILLA- 
TIONS, ETC.— "In  a  combustion  tube,  500x13  mm., 
closed  at  one  end,  is  weighed  15  gm.  dried  and  finely 
powdeied  coal,  followed  by  an  asbestos  wad.  Next 
is  placed  12  cm.  of  crusheil  firebrick  (3-5  mm.)  and 
another  asbestos  wad.  The  next  5  cm.  are  left 
empty,  and  the  renjainder  is  tilled  with  weighed 
cotton  wadding.  The  tube  is  placed  in  a  combus- 
tion furnace  up  to  the  empty  space,  an  asbestos  plate 
serves  to  keep  radiation  from  the  rest  of  the  tube, 
and  the  15  cm.  containing  the  cotton  are  immersed 
in  a  boiling  water  bath.  Next  follow  a  bulb  with 
1  :  3  If„S04  {S)  :  a  CaCU  tube  (C,)  :  2  liulbs  with  I  :  3 
KOH  (A')  ;  another  CaCl.^  tube  (Co)  ;  and  Hnally,  a 


large  bottle  for  a  gas  holder,  filled  with  H.^O,  and 
provided  with  a  manometer,  a  thermometer,  and  a 
siphon  connection  to  a  lower  receiver.  The  apparatus 
is  jiut  under  suction  by  this  siphon,  and,  if  tight, 
is  do.sed  liy  a  cock  which  is  opened  as  soon  as 
the  distillation  furnishes  a  slight  positive  pressure. 
The  burners  under  the  firebrick  are  first  lit,  and 
when  the  bricks  are  hot  the  first  burner  under  the 
coal  is  lit.  After  15  min.,  the  next,  etc.,  being- 
careful  to  keep  up  a  uniform  rate  of  distillation  by 
regulation  of  the  burners  and  the  furnace  tile.  Two 
to  3  hr.  suffice  for  the  distillation.  Break  the  tulie 
between  the  firebrick  and  the  cotton,  weigh  the  end 
containing  tlie  tar  and  cotton,  clean  the  tube,  and 
weigh.  The  weight  of  coke  may  lie  determined  liy 
warming  tlie  tube,  plunging  into  cold  water,  and 
drying  tlie  coke.  The  increase  of  (S)  and  (6'|)  =  gas 
liquor.  NH.j  is  determined  in  (S)  ;  increase  in  the 
weight  of  (K+C.,)  =  C(\  +  KS  +  HC^.  Titrate  a 
portion  of  the  contents  of  (A)  with  I.j  to  obtain 
H.,S4-HCN;  another  portion  is  distilled  with 
Pb(N03).j,  absorlied  in  KOH,  and  the  KCN  titrated 
with  AgNO;,.  The  method  yields  only  relative 
results,  that  is,  a  coal  is  distilled  as  above  and  the 
relation  of  the  yields  so  obtained  to  the  works  yields 
is  determined.  This  relation  can  then  be  carried 
over  to  other  coals.  The  accuracy  of  the  results 
depends  on  careful  and  uniform  distillation." — 1. 
Schramm,  J.  Casbel.,  5i:,  ^89-91 :  Chemical  Abstracts, 
Vol.  7,  No.  17,  Sept.  10,  1913,  pp.  3013-4.     (J.  U.) 


The   Estimation    of  Nitrites  by   means   of 

THI0CARBAM[DE  and  THE  INTERACTION  OF  NiTROUS 

Acid  and  Thiocahijamide  in  the  Presence  of 
Acids  of  Different  Strength. — "In  presenceof  a 
weak  acid  such  as  acetic,  CSN._,H4-i-HN0.,->- HSCN 
-^N.,-^2H.,0.  If  acid  such  as  HCl  is  present, 
2CSN,,Hj  -f  2HN0.,  ->-  C.,S.,N jH„  +  2N0  +  2H.,0.  Ana- 
ly.sis  of  the  gas  evolved  w-heu  nitrites  react  with 
CSN.iHj  in  solution  containing  one  of  tlie  more 
common  organic  acids  shows  the  presence  of  N.j  and 
NO  in  proportion  dependent  on  the  acid  employed. 
A  small  amount  of  N.,  appears  instead  of  NO  in  the 
gas  evolved  when  HCI  is  present.  However,  for 
analytical  purposes,  either  reaction  may  proceed,  as 
the  volume  of  gas  evolved  is  the  same  in  lioth  cases. 
For  a  rapid  and  accurate  gasometric  estimation  of 
HNO.j  in  a  nitrite  proceed  as  follows  :  Place  1  cc. 
H.jO  in  the  cup  of  the  nitrometer,  dissolve  in  it  01 
gm.  CS(NHo)-2,  and  a  quantity  of  sample  correspond- 
ing to  a  milligram  molecular  proportion  of  HNO.^ ; 
admit  .solution  to  the  nitrometer,  rinse  out  the  cup 
wit,h  another  cc.  H.^O,  and  add  1  cc.  acetic  acid  (20%). 
The  reaction  is  complete  in  a  few  minutes.  The 
accuiacy  of  results  is  not  att'ected  by  nitrates  even 
when  they  are  present  in  large  amounts.  The 
method  is  more  rapid  and  cleaner  than  the  similar 
one  in  which  CO(NH.,).,  is  used." — M.  E.  Coade  and 
E.  A,  Wernkr  {Proc.  'Chem.  Soc  ,  ;.'.9,  188  ;  J.  Chem. 
SoclUJ,  1221-8;  cf.  C.  A.,  7,  947),  Chemical  Ab- 
stracts, Vol.  7,  No.  19,  October  10,  1913,  p.  3288. 
(J.  G.) 


The  E.STiMATioN  of  Zinc  as  Zinc  Ammonium 

PHOSI'IIATE  AND  AS  ZiNC  PYROPHOSPHATE.  — "  The 
gravimetric  method  of  determining  Zn  by  precipita- 
tion with  (NHji.jHPOj,  drying  at  100—105°  and 
weighing  as  ZuNH^POj  or  igniting  and  weighing  as 
2.n.,V„0-,  gives  accurate  results  when  applied  to 
solutions  of  pure  salts.  In  presence  of  con.siderable 
amounts  of  Na  salts,  add  5 — 10  gm.  NHjCl  before 
precipitating  with  (NHj).,HPOj.  A  double  precijiita- 
tion  followed  by  ignition  to  Zn.jPjO^  is  necessary  if 
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ii-^ie  quantities  of  K  salts  are  present.     Tlie  precipi- 
ition  with  XaNHjHPOj  :is  recomiiien<led  by  Low 


larj 

tation  wiin  jv a rt  n j ti  I'Lij  as  recomiiieiKled  by  L,ow 
(T(i-h.  Meth.  Ore  Annl.,  UHl,  p.  30)  Mives  irre-iilar 
results,  sometimes  quite  accurate,  and  sometimes 
very  unsatisfactory.  Some  Zn  appears  to  remain  in  the 
solution,  but  the  .irreater  part  of  the  trouble  is  caused 
by  the  acidity  of  tlie  solution,  as  1  cc.  acetic  acid 
is  added  after  neutralization.  Under  such  conditions 
the  precipitate  supposed  to  be  ZiiNtF^PO,  contains 
basic  phosphatp.  /nillHi.,  ;uid  ZuXal'Dj.  As  pre- 
cipitants,  Xa,IU'04  an.l  K.HPOj  are  unsatisfactory. 
Preference  is  j;iven  to  (NH4).,HP04."  — T.  M.  Fixlay 
and  A.  C.  Cu.M.MIN'G  (I'rar.  Chrm.  Sor.,  ,?,'),  1.5;i  ;  J. 
Vheni.  S'Ji:,  Ki.l,  lO(U-lO),  Chemirrd  Ahstrncts,  Vol.  7, 
No.  19,  October  10,  191.J,  p.  3-29tt. 

ASALY.SI.S  OF  Ml.VKRALS  CONTAI.MNG  PHOSPHATES 

AND  Small  Amou.nts  of  L'ranii->l— "The  authors 
have  tested  all  the  methods  available  for  separation 
of  U  and  P.iO-,.  The  only  satisfactory  method  was 
by  dissolving  the  mineral  in  HNO™,  freeing  from 
SiO.3,  adding  alkali  until  only  slightly  acid,  and 
boiling  after  addition  of  Na  acetate  ;  all  PoOj  was 
precipitated  as  Fe  "'  phosphate  and  the  remaining 
Fe  in  the  mineral  was  precipitated  as  the  basic 
acetate." — C.  Lepikkre  and  A.  dk  Carvalho  (Rev. 
Chim.  jiiira  apj).,  0,  45-8),  Chemical  Abstracts,  Vol.  7, 
No.  19,  October  10,  1913,  p.  32SS.     (J.  G.) 


A  Rapid  Method  fok  the  Determi.vation  of 
Phosphorus  in  .Steel.— "Wash  the  yellow  NH^ 
phosphomolybdate  precipitate,  obtained  from  steel 
in  the  usual  manner,  with  1%  HNO.;  until  free  from 
Fe  ;  wash  out  HNO.,  by  1%  KNO,  solution.  Trans- 
fer filter  and  precipitate  to  a  200  cc.  tlask,  add  20  cc. 
0-1  iV/NaOH  and  2  drops  of  phenolplithalein  and 
titrate  the  e.Kcess  of  alkali  with  0-1  A7HCI  or  HNO.,. 
Each  cc.  of  0-1  A'/NaOH  is  equivalent  to  0000129 
gm.  of  P.  The  metliod  is  said  to  give  very  accurate 
results  in  good  agreement  with  those  obtained 
hy  the  gravimelri(-  method." — Haripad.V  Bh.\t- 
TACH.VRVVA  (./.  Chcm.  Sue.  fnrl  ,3J,  738-9),  Chemical 
Abstracts.  Vol.  7,  No.  19,  October  10,  191.3,  p. 
3288-9.     (J.  G.) 


Determination  of  Magnesium  as  Ammonium 
Magnesium  Phosphate  and  Ammonium  Mag- 
NESiu.M  Arsenate. —  "A  series  of  experiments  is 
described  working  witli  solutions  of  MgSOj  and 
Na..  AsO,  to  determine  ctl'cct  of  temperature  and  vary- 
ing amounts  of  NHjOH  iif  ditfereiit  concentrations. 
It  is  concluded  that  errors  in  the  usual  procedure  are 
due  to  ignition  of  the  tiltcr  and  solubility  of  the  pre- 
cipitate. It  is  recommended  to  filter  on  a  Gooch 
crucible  and  wash  with  3  5%  NH3 ;  dry  in  an  oven  at 
101/  :  the  gooch  is  placed  in  a  large  porcelain  crucible 
containing  a  little  asliestos  ;  heat  slowly  over  a 
liuiisen  burner  for  J — 1  lir.,  then  1  hr.  over  a  Te(du 
burner,  and  finally  hiast  to  constant  weight.  The 
crucildes  were  covered  during  ignition.  Table  is 
given  showing  results  with  dilute  and  concentrated 
NHjOH,  ])recipitating  warm  and  cold.  In  each  case 
the  precipitate  was  allowed  to  stand  at  room  teni- 
jierature  12  hours.  When  piecipitating  warm,  the 
NHjOH  was  heated  betore  adding."— M.  Wuxder 
and  C.  SCHULLER  (.1/1/1.  c/i.iin.  anal.,  IS,  221-2). 
Clicmicnl  Abstracts,  Vol.  7,  No.  19,  October  10, 
1913,  p.  3290.     (J.  G.) 


Wine,  Spirits  and  \'inegar  Act,  1913.  Union 
OF  South  Africa. — "Wines  may  be  treated  with 
calcium  sulphate  equivalent  to  not  more  than  140 
grains  of  potassium  sulphate  per  gallon,  and  with 


pota-ssium  metabisulphite  or  suliihurous  acid  (in  dry 
wines  a  ma.ximnm  of  14  grains  total,  or  \o  free  SO.j, 
and  in  other  wines  25  total,  or  2 "25  grains  free  SO.> 
per  gallon).  All  hrandy  or  whisky  must  he  labelled 
brandy,  wine  hrandy  (cognac  type),  grape  brandy, 
whisky,  malt  whisky  or  blended  whisky.  The  addi- 
tion of  silent  spirit  or  of  colouring  or  injurious 
matters  to  rum  and  gin  is  |)rohil>ited.  Vinegar  must 
contain  at  least  4%  of  acetic  aci<l.  Spirit- or  distilleil 
vinegar  must  not  be  artifically  coloured.  Vinegar 
.substitntes  must  he  labelled  '  vinegarine,'  iind  con- 
tain not  less  than  4'o%  of  acetic  acid  lint  no  other 
acid  or  injurious  substance.  All  the  products  men- 
tioned are  defined.  The  -Act  takes  ellect  from 
November  1,  1914,  for  products  on  order  for  importa- 
tion, from  April  1,  1914,  for  those  actually  imported 
before  June  1,  1913.  and  from  .July  1,  1913,  for  other 
products  " — Journal  of  the.  Society  of  Chemical  In- 
(lustrij,  September  15,  1913,  p.  879.     (J.  W.) 

A  New  Gener.\l  Method  fop  the  Detection 
OF  Hydrocyanic  Acid.*  — "The  reaction  with 
benzidine  and  Cu  acetate  is  not  characteristic  for 
HCN,  several  substances  behaving  similarly  ;  how- 
ever, in  the  presence  of  Na.2HPUj  and  in  proper  con- 
centration, the  reaction  takes  place  only  with  HCN. 
Keagent :  1  drop  of  a  3%  Cu  acetate  solution  +  5  drops 
of  saturated  lienzidiue  acetate  solution -I- 1  cc.  of  10% 
Na._,HP04  solution.  The  solution  tested  must  be 
poured  into  the  reagent.  HCN  gives  a  blue  pre- 
cipitate. 0000027  gm.  HCN  in  1  cc.  can  be  detected. 
NaH.jPOj  or  Na^POj  can  not  be  substituted  for 
Na2HP04.  If  solution  is /(/;//i  in  HCNS,  the  latter 
may  give  the  reaction  in  above  method  ;  to  obviate 
this  and  make  the  test  of  general  application  the 
HCN  is  forced  over,  by  a  current  of  COo,  into  the 
reagent:  1  drop  of  3%  Cu  acetate  solution  -1-  5  drops  of 
saturated  benzidine  acetate  solution -f 05  cc.  H.jO. 
Application  :  COo  generator  (-onnected  to  a  flask 
containing  soda  solution  connected  with  a  2nd 
flask  containing  solucien  studieil  from  which  an  e.xit 
tube  dips  into  reagent.  Scnsibilit;/ :  0 '000007  gm. 
HCN  in  iO  cc.  Application  :  the  substance  to  be 
tested  is  boiled  5—10  min.  with  soda  solution  and 
the  filtered  solution  treated  with  CO.,  as  aliove.  If 
metals,  e.ff.,  Fe,  Co,  Mn,  etc.,  are  present  that  form 
double  .salts  with  cyanides  in  alkaline  solution,  the 
Ag  .salts  are  precipitated  with  AgNO^  in  weak  HNO^. 
solution,  the  iirecipitate  (in  nimple.x  cases  iiiay  lie 
AgCN,  AgCI,  Aglir,  AgI,Ag4Fe(CN)„Ag,Fe(CN)„, 
-AgCN.S)  is  washed  well  and  warmed  in  a  beaker 
with  Zn  dust  and  H.jO  made  alkaline  with  Ba(OH).,, 
filtered  and  filtrate  treated  as  above.  The  method  is 
suggested  for  the  detection  of  N  in  organic  sub- 
stances (Na  method),  HCN  in  to.xicological  work, 
gas  and  foul  air.  Guaiacnm  resin  tincture  (Schiin- 
bein's  reaction)  in  the  presence  of  a  Cu  salt  behaves 
similarly  to  benzidine,  giving  a  blue  colour  with 
iodides  and  many  other  substances  ;  with  freshly 
prepared  tincture  the  addition  of  Na._,HP04  prevents 
the  reaction  with  bromides,  iodides  and  thiocyanates, 
but  not  with  H('\."-C.  Pertusi  and  E.  Gast.\ldi 
(Chent.  Zt,/.,  .37,  U09-10),  Chemical  Abstracts,  Vol.  7, 
No.  19,  October  10,  1913,  p.  3292.     (J.  G.) 


METALLURGY. 

Titaniu.m  and  its  Uses.—"  Despite  the  fact  that 
titanium  was  is(j|ated  by  Berzelius  so  far  back  as 
1825,  its  utilisation  on  an  important  commercial  scale 
may  be  said  not  to  have  started  more  than  five  years 

'See  also  .Moir,  tliis  ,7.,  April,  liUO,  p.  :H2,  and  October,  1910, 
]i.  155,  also  I'rou.  Clu'iii.  .Soc,  Loudoii,  May  5,  1910. 
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ago,  although  certain  ol  its  conipcimiils  hail  previ- 
ously found  a  limited  use  in  the  dyeing  industry.  .  . 
According  to  the  estimate  of  one  authority,  titanium 
is  one  of  the  ten  most  common  elements  found  in  a 
slate  of  oomliinatioM  on  the  eartli's  surface.  In  tlie 
mineral  kingdom  tliis  element  most  commonly  occurs 
as  tlie  dioxide  (TiO.^),  eitlier  alone,  as  the  mineral 
riitilr,  or  in  eomhination  with  ferrous  oxide  as 
ihiituitc.  .  .  .  The  function  of  titanium  in  steel 
manufacture  is  not  to  give  new  properties  to  the 
product,  such  as,  e.t/.,  do  tantalum,  nickel,  cliromiuin 
and  manganese,  but  to  act  as  a  scouring  agent  in 
removing  minute  traces  of  certain  substances,  such 
as  slag,  nitrogen  and  metallic  oxides,  which  exert  a 
deleterious  ed'ect  on  the  wearing  properties  of 
linislied  steel.  JIucli  evidence  has  been  adduced 
during  recent  years  tliat  brittleness  in  steel  is  to 
some  degree  caused  liy  the  presence  of  nitrogen,  and 
it  has  been  demonstrateil  by  K.  von  Maltitz  that 
Bessemer  rolled  steel  which  contained  U-(H4%  of 
nitrogen  was  greatly  improved,  physically,  by  treat- 
ment witli  ferrotitanium,  aiul  the  nitrogen  content 

was   thus  reiluced   to  0  Oil.)" In   tlie  steel 

industry  titanium  is  generally  employed  in  the  form 
of  a  ferro-alloy,  containing'  from  10%  to  ■25%  of 
titanium.  Alloys  containing  over  2.">%  of  the  metal 
are  ditlicult  to  use,  owing  to  their  high  fusion  point 
rendering  them  difhcnltly  .soluble  in  the  molten 
steel.  .  .  .  Tlie  alloy  which  linds  most  general 
use  is  one  containing  from  10%  to  15%  of  titanium, 
about  10  lbs.  of  the  alloy  being  added  for  each  ton  of 
steel.  The  alloy,  which  is  usually  added  as  the  steel 
runs  into  the  laille  after  recarburisation,  causes  the 
impurities  to  rise  to  the  surface,  and  is  itself 
oxidised  and  passes  to  the  slag  ;  thus  in  the  linislied 
steel  hardly  a  trace  of  the  titanium  remains.  .  .  . 
In  the  textile  dyeing  industry  titanium  salts,  par- 
ticularly the  lower  chloride,  TiCI,,  and  sulphate, 
Ti.,(SOj):i,  are  gradually  linding  an  extensive  use  on 
account  of  their  great  power  as  acid  reducing 
agents.  ...  In  the  tanning  industry  potassium 
tftaninra  oxalate  has  for  some  time  past  lieen  used 
for  mordanting  leather,  and  more  recently  the 
titaninin  lac^tates,  introduced  by  Dr.  Drelier,  of  the 
Freiberg  Tanning  School,  have  found  widespread 
a]iplication.  As  titaninni  salts  readily  form  '  lakes,' 
they  can  be  utilised  in  this  connection  either  as 
mordants  or 'strikers.'  ,  .  .  It  lias  been  clearly 
shown,  by  the  numerous  experiments  of  A.  J.  Kossi 
and  others,  that  good  iron  can  be  economically  pro- 
duced from  these  ores,  and  it  is  stated  tliat  tlie  iron 
ore  from  the  Adirondack  Mountains,  New  York 
State,  which  was  successfully  smelted  for  '20  years, 
contained  fiom  9%  to  15%  of  titanic  oxide.  Attempts 
in  the  United  Kingdom  to  smelt  iron  ores  containing 
high  percentages  of  titanic  oxide  have,  however, 
been  mostly  abandoned  soon  after  starting.  At  the 
)iresent  time  it  is  very  diliicult  to  negotiate  a  sale,  in 
Britain,  of  iron  ore  carrying  over  2%  of  titanic 
oxide.''— SVUN'EY  ,1.  -loHXSTONK,  The  Chemical 
World,  Sept.  1918,  pp.  283--284.     (J.  W.) 


TUK  SlMIM-ll-IIATION  OK  GoLD  OuloTltE.V  T.MENT.— 
"  The  successful  application  of  the  cyanide  process 
in  the  extraction  of  gold  from  a  great  variety  of  ores 
has  led  to  much  theorizing  on  the  cpieslion  of  the 
simplilicatiim  of  treatment  ;  and  attention  has  lately 
been  ilrawn  to  the  so-called  advantages  arising  troiii 
the  abolitiim  of  amalgaiiiation  in  favour  of  direct 
cyauiding,  whatever  the  coaiseness  of  the  gold  in  the 
ore.  As  tlic  iiiitter  cannot  be  satisf.-ictorily  disposed 
of  by  a  tew  expressions  of  opinion,  it  may  not  be 
inopportune  to  draw  attention   to  the  various  con- 


siderations involved,  and  the  probable  ad\antages  and 
disadvantages  arising  fiom  such  a  change  of  policy. 

Si/stoii  of  N^oiiicnr/atii re. —  Thu  actual  treatment 
of  a  gold  ore  is  generally  prei-eded  by  a  series  of 
experiments  ;  and  the  results  of  these  and  the 
deductions  therefrom  are  embodied  in  a  metallurgical 
report,  I  wouhl  like  to  suggest  the  adoption  of  some 
delinite  system  of  nomenclature  in  such  reports 
because  at  present  the  advantages  of  thorough 
amalgam  ition  are  apt  to  be  overlooked.  A  report 
of  expeiiniental  cyanide  treatment  generally  gives  a 
misleading  estimate  of  proliable  recovery  ;  and  too 
often  the  fact  is  overlooked  that  an  additional  per- 
centage must  always  be  deducted  from  possible 
solution  before  it  can  be  compared  with,  or  used  in 
conjunction  with,  possible  recovery.  The  assaying 
of  the  ore  before  and  after  experimental  amalgama- 
tion, or  the  actual  recovery  of  gohl  during  experi- 
mental amalgam.ition,  denotes  an  actual  possible 
recovery  or  extraction  in  practice.  The  assaying  of 
the  washed  ore  before  and  afterexperimental  cyauid- 
ing indicites  nothing  more  than  a  possible  solution 
of  gold,  and  must  be  ilistinctly  diti'erentiated  from  a 
possible  recovery.  When  the  percentage  of  possible 
recovery  by  amalgaiiiation  is  added  to  the  percentage 
of  possible  solution  liy  cyanide  the  total  is  by  no 
means  a  possible  extr.iction  of  gold  :  but  is  less  in 
error  than  the  result  of  a  direct  cyanide  test  where 
the  solution  of  gold  is  made  to  indicate  a  possible 
extraction. 

Siiiiple  Aiiudffamation. — As  a  preliminary  I  would 
like  to  consider  the  use  of  the  term  simplilieation 
when  used  in  connection  with  the  suggestion  of  the 
abandonment  of  anialgamatioii  in  favour  of  all- 
cyauiding  in  free-gold  milling  practice.  Simple 
amalgamation  is  too  well  known  to  need  further 
ilescription.  SulHce  to  say  the  gold  is  obtained  in  its 
original  state  of  purity.  The  iiiethod  of  recovery  is 
by  far  the  most  direct  and  the  most  economical  ; 
and  the  actual  mechanical  losses  before  realisation 
are  .so  small  that  they  may  be  left  out  of  considera- 
tion. There  is  an  actual  recovery  of  the  total 
extraction  of  gold  ;  and  in  the  great  majority  of 
cases  there  are  no  rehning  fees  to  pay  on  hnllion  .so 
recovered  Tlie  .so-called  'simplilieation'  consists 
in  the  following  as  an  alternative.  The  ainalganiable 
goUl  is  ground  and  agitated  in  cyanide  solution  and 
a  certain  [lercentage  is  dissolved.  The  balance  may 
be  considereil,  so  far  as  the  treatment  under  review 
is  concerned,  as  an  unrecoverable  loss  ;  and  is  an 
actual  addition  to  the  residual  loss  which  would  have 
occurred  had  amalgamation  been  practised.  The 
gold  so  dissolved  is  then,  during  the  course  of  treat- 
ment, intimately  mixed  with  the  ore.  Owing  to  the 
higher  metal  content  in  the  pulp,  a  higher  cyanide 
strength  is  neces.sary,  and  this  results  in  a  higher 
chemical  loss  to  the  solvent  During  treatment  the 
stability  of  the  solution  is  ini|iaired  by  the  increased 
metal  "content,  and  the  premature  precipitation 
rendered  ihopcn tioiiately  more  probable.  Filtration 
follows  thickening  and  agitation,  and  the  jiurpose  of 
this  step  in  the  process  is  to  remove  as  much  as 
possible  of  the  dissolved  gold  from  the  residue.  The 
ellieiency  of  this  separation  varies  with  the  class  of 
appxratus  useil  and  the  condition  of  the  pulp  :  but 
let  it  be  uoIimI  that,  given  the  same  .scheme  of  treat- 
ment and  jiltr.il/ioii,  the  loss  in  dissolved  gold  is 
strictly  pioportionate  to  the  uiiginal  value  of  the 
solution  in  the  pulji.  Tbisdissolvcil  gold  loss  may  be 
as  low  as  1%  of  the  ilissolved  golil  in  the  cyanided 
product  ;  or  it  may  be  as  high  as  10%.  On  a  liomo- 
getieoiis  ;;nlp  a  high  displacement  ellieiency  may  be 
obtained  in  \arions  type-i  of  vaciiniii  hllers  or  in  the 
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frame  filter-press.  On  a  iion-liomogeneous  pulp  of 
ton  lii^'li  a  ililution,  or  in  other  tj-pes  of  filters  or 
presses,  llie  ilisplafeiueiit  uHicieticy  may  leave  imich 
to  l>e  ilesireil. 

Piiiipifa/ion  /,o.<,sv.<. — Zitie  precipitation  may  be 
presume  I  to  follow  filtration.  Tlie  increased  ,!,'olil 
content  necessitates  a  lusher  fieecyaiiitle  percentage 
in  til"  s  ilution  entering'  tlie  precipitation  ]ilant. 
Tliis  results  in  a  liiglier  zinc  and  cyanide  consump- 
tion. .V  percentage  of  tlie  gold  is  precipitaterl. 
Acid  treitment  of  the  zinc  .sludge  ma.y  he  assumed 
to  fidlow,  after  which  the  precipitate  is  washed, 
generally  dried,  fluxed,  and  smelted.  A  certain 
mechanical  lo.ss  during  these  operations  is  inevitable, 
and  there  is  a  further  loss  in  slag  and  matte  in 
whiili,  even  if  time,  trouble  and  e.vpense  are  un- 
stinted, the  wliole  gold  content  is  unrecoverahle  by 
ordinary  methods.  A  percentage  is  generally  realised 
by  direct  sale. 

When  the  elaborate  method  of  cupellation,  pre- 
ceded by  litharge  smelting,  is  practised,  the  resultant 
bullion  is  high  grade.  Under  ordinary  conditions, 
however,  cyanide  bullion  is  lower  in  grade  than  the 
bullion  ol)tained  from  tlie  amalgamation  process  ; 
•ind  refining  fees  have  often  to  he  cou.sidered  as  an 
additional  e.vpense. 

Enough  has,  I  think  been  .said  to  show  that  the 
so-called  'simplification"  cannot  refer  to  other  than 
the  elimination  from  the  flow-sheet  of  fundamental 
units  for  the  lecovery  of  gold.  In  actual  practice 
the  solution  of  gold  can  never  be  more  than  partly 
successful  :  and  unavoidable  losses  occur  at  every 
stage  of  a  treatment  process  rendered  more  compli- 
cated by  an  unnecess;iry  addition  of  gold  to  the 
material  being  handled.  The  result  is  an  eventual 
recovery  of  but  a  percentage  of  the  gold  which  would 
have  actually  been  obtained  had  amalgamation  been 
practised. 

Insistence  on  the  theory  that  amalgamation  is 
unnecessary  is  the  natural  sequence  of  milling  in 
cyanide  because,  under  such  conditions,  amalgama- 
tion must  play  a  secondary  part  in  the  scheme  of 
operations.  Tlie  only  direct  argument  which  can  be 
used  against  the  practice  of  amalgamating  a  free- 
milling  gold  ore  is  that  it  is  not  trp-to-date. 

Trcrifiiinit  of  Fvir-Millinri  Ore — For  the  purpose  of 
comparison  1  append  some  theoretical  estimates 
which  will  serve  to  illustrate  my  cimtentions  as  to 
the  importance  of  amalgamation  in  the  treatment  of 
a  free-milling  gold  ore.  The  ore  is  assumed  tocarry 
f'i^  in  gold,  50%  of  which  may  he  directly  recover- 
alde  by  amalgamatiim.  It  is  further  assumed  that 
the  tailing  can  be  ej-anided  and  a  solution  of  the 
remaining  gold,  to  the  amount  of  90%,  can  be 
obtained.  Before  the  gohl  is  ready  for  a  mint,  a  loss 
of  2%  of  all  the  gold  which  passes  into  solution  is 
assumed.  A  solution  of  98%  of  the  amalgamable 
gold  is  assumed  in  the  case  of  direct  cyaniding. 

1. — Adiahjamaliun  and  Cyanide  Treat  men/. 

Per  ton.  Per  cent. 
Recovered  by  analgamation      ...     8IO.0O        50.0 
ntssolved  liy  cyanide,  9(1%  of  .$10         -  — 

Uecovereil  by  treatment,  98%  of 

810 «  «'-2         44.1 


Los 


Total  Recovery 


?!l8.8ii 


Dissolved   and   precipi- 
tated g<dd,  2%  of  .^9 
Undissolved  gold 


Value  of  ore 


SO.  18 
l.OO 


1. 18 


94.1 


5.9 


820.00       100  0 


2  —All-Cyanide. 
.•Vmalgamable  (iold  ;  I'ur  loll.    Percent. 

Dissolved   by   cyanide,   98%  of 

.*;io    ...      ■ 

Recovered  by   treatment,  98% 

of  .S!9.S0  '      S9.60         48.0 

Unamalgamable  (!old  : 

Dissolved   by    cyanide,  90%   of 

.SIO     ...'       ' '     ...    

Recovered   by   treatment,   98% 

of  .S9  ...  ■ S.82        44.1 


Total  Recovery 
Loss  : 

Dissolved  and  precipi- 
tated gohl,  2%  of 
.$18.80 ...      .1P0..S8 

riidissolveil  gold  ..         1.20 


..     8I8.42         92.1 


1.58 


7.9 


Value  of  ore .S20-00       1000 

These  figures  .are,  I  think  as  lenient  as  possible 
tow.ard  all cyanidiic.j,  but  by  no  logical  rearrange- 
ment could  they  be  made  to  show  a  result  in  favour 
of  the  abolition  of  amalgamation.  An  exceptionally 
high  figure  has  been  assumed  for  the  .solution  of 
amalgamable  gold  ;  and  the  assumed  loss  (2"  )  of  the 
di-^solved  gold  is  below  the  a\erage. 

It  may  be  saiil  that  when  the  pulp  is  high  in  dis- 
•solved  gold  the  filtration  treatment  might  be  pre- 
ceded by  a  system  of  decantation,  or  decantation 
and  replacement  with  barren  solution,  which  would 
reduce  the  amount  of  dissolved  gold  in  the  pulp,  and 
also  the  ultimate  dis.solved  gold  loss  in  the  residue. 
Such  a  method  might  be  followed  but  it  would  be 
eipially  applicable  in  the  case  of  the  treatment  of  the 
tailing  from  the  amalgamateil  ore  ;  so  that  given 
similar  schemes  of  treatment,  better  results  would 
always  be  obtained  from  the  handling  of  material 
from  which  the  greatest  quantity  of  gold  had  been 
removed  before  cyaniding  was  commenced. 

In  most  gold  ores  the  abolition  of  amalgamation 
prohibits  the  application  of  leaching  to  the  sandy 
portion  of  the  product.  In  an  ore  carrying  high  or 
coarse  gold  content  it  is  rarely  possible  to  obtain  ,a 
sample  from  the  tube-mill  circuit  (or  from  the 
i-lassilier  discharge  when  the  tonnage  is  being  forced) 
which  does  not  contain,  in  the  absence  ot  efficient 
amalgamation,  sufficient  free  gold  in  a  condition  to 
make  the  leaching  of  the  sandy  portion  impractic- 
able. Unless  the  sand  and  the  accompanying  gold 
is  pulverized  and  Hiked  to  an  exceptional  fineness 
there  is  a  possibility  of  the  residue,  after  a  complete 
agitation  treatment,  showing  free  gold  in  tiie  pan. 
This  is  the  more  liable  to  happen  when  the  viscosity 
of  the  mill  pulp  is  high  on  account  of  the  presence  of 
clay  in  the  ore. 

Vac  (if  the  'luhe  Mill. — As  already  mentioned,  the 
abolition  of  amalgamation  is  closely  associated  with 
milling  in  cyanide  :  and  much  of  the  benefit  said  to 
accrue  from  the  latter  practice  when  used  in  treating 
amalgamable  gold  ores  is  due  to  the  fact  that,  with 
the  abolition  of  amalgamation,  the  tube-mill  assumes 
importance  as  a  prime  factor  for  the  solution  of  the 
excess  gold.  The  etl'ective  ac-fioii  of  the  pebbles  in 
bringing  the  s(dutiiin  in  contact  with  the  gold  admits 
of  no  doubt  :  neither  is  there  any  (jueslJion  that  a 
considerable  percentage  of  amalgamable  gold  can  be 
dis.solveil  in  a  tube-mill  circuit  using  cyanide  solu- 
tion as  a  diluent.  But  from  tiiis  fact  can  be  adduced 
no  argument  in  favour  of  the  .solution  of  gold  rather 
than  auialgamatiim  ;  it  indicates  no  ecimomic  ad- 
vantage in  neglecting  to  recover  the  greater  portion 
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(if  the  gold  in  the  shortest  lime  and  by  the  most 
direct  method. 

One  of  the  most  interesting;  examples  of  metallnr- 
■,dcal  advance  is  indicated  in  descriptions  of  the 
Dome  mill,  Porcupine,  where  tlie  efHcienc.y  of 
modern  eqnipment  is  helped  by  a  combination  with 
previously  proved  practice.  From  a  pnblished 
account*  it  is  to  be  noted  that  a  recovery  of  95%  is 
being  obtained,  and  65%  of  this  is  the  direct  result 
of  amalgamation  treatment.  After  tlie  removal  of 
the  hulk  of  tlie  gold  it  has  been  found  that  cyaniding 
is  so  successful  that  only  economic  restrictions  limit 
tlie  ultimate  recovery  which  may,  fnnn  all  accounts, 
be  raised  at  will  to  an  e.xceptionally  high  ligure. 
Tlie  question  of  leaching  tiie  line  sand  from  the 
milling  plant  has  been  raised  and  the  thoroughness  of 
the  amalgamation  treatment  will  doubtless  make 
this  an  economic  possibility.  On  the  other  hand, 
and  although  sucli  minor  modification  may  he 
instituterl,  it  would  seem  impossible  to  improve 
upon  the  general  scheme  of  treatment,  both  as 
regards  economy  of  method  and  eHiciency  of  opera- 
tion."—  A.  W.  Allkk,  Miuiiifi  umI  Scientific  Press, 
A>ig.  16,  1913,  p.  254.     (H.  A.  W.) 

HVDROMKTALLURGY.  —  "  Hydrometallurgy  is  a 
broad  term  if  it  be  held  to  inchnle  every  process  in 
which  the  metal  to  be  won  is,  at  any  stage  of  tlie 
operation,  in  solution. 

The  difficulties  met  with  in  solution  processes  are 
many.  For  the  most  part  they  are  not  based  upon 
theoretical  error.  The  troubles  encountered,  a  few 
of  wliich  we  shall  present,  are  partly  due  to  mani- 
pulatory obstacles,  partly  to  underestimates  of 
expense.  We  cannot  specify  individual  cases, 
whether  prospective  or  operative,  for  obvious 
reasons.  Nor  are  the  difficulties  to  be  described 
peculiar  to  any  one  process,  or  even  to  any  allied 
group.  We  hope  to  show  in  what  directions  miscalcu- 
lations hive  been  common,  as  a  warning  both  to  over- 
enthusiastic  inventors  and  to  prospective  investors. 

Every  metallurgical  process  involves  the  operation 
of  chen'iical  laws.  This  may  be  generally  recognised 
to-day  :  possibly  not  always  in  times  past. 

'  In  Spite  of  Science.' — In  a  by-gone  day  the  writer, 
then  in  St.  Louis,  Mo.,  was  visited  by  an  official  of 
the  Missouri  Tin  Company,  a  corporation  formed  for 
the  purpose  of  extracting  tin  from  porphyry.  In 
justice  to  the  promoters,  tbey  did  not  so  state  it  in 
their  prospectus.  The  fimclionary  aforesaid,  after 
nmcli  earnest  protest  against  the  assertion  that  there 
was  no  tin  in  the  porphyry,  a  statement  for  which  the 
writer  was  responsible,  wound  up  with  the  following 
amazing  dictum  :  '  Why,  ice  know  an  veil  as  you  do 
that  the  tin  in  our  ore  isn't  susceptible  of  chemical 
detection.' 

It  was  almost  prophetic'— for  did  not  the  renowned 
'Metallurgical  Murphy'  years  later,  issue  his  im- 
mortal report  :  'The  ore  is  of  metallic  contents,  but 
basic  constituents.  Its  values,  while  susceptible  of 
chemical  detection,  are  not  capable  of  metallurgical 
extraction  !' 

Chemical  Ii/norancc. — We  have  said  that  difficul- 
ties encountered  in  actual  practice  were  for  the  most 
[)art  not  based  upon  theoretical  error.  However, 
this  is  hardly  true  of  many  processes  which  are  still 
in  the  purely  prospective  stage. 

By  '  ignorance'  of  chemistry  we  do  not  mean  total 
ignoraTice  of  text-book  knowledge  of  the  subject.  It 
is  a  frequent  happening,  however,  that  the  inventor 
of  a  chemical  process  knows  just  enough  chemistry 
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to  harm  him.  He  has  reid  of,  possibly  practised, 
certain  reactions,  ami  tries  them  under  conditions 
wholly  favourable  to  tl'eir  success.  Of  reactions  in 
complex  solutions,  or  the  inHuenee  of  mass  ;  of  the 
solvent  powers  of  his  own  solutions  for  supposedly 
'insoluble'  substances -of  a  hundred  other  compli- 
cations, familiar  to  all  operative  chemists,  he  knows 
little  or  nothing.  We  divide  the  style  of  ignorance 
too  commonlj'  found  in  attempted  chemical  metal- 
lurgy, into  'scientilic,  manipulatory  and  hnancial.' 
In  the  following  examples  of  the  'left-wing'  cases 
{i.e.,  frauds  pure  and  simple),  we  divide  our  criticism 
between  the  fakir  and  the  dupe  ;  for  the  latter 
ordinarily  has  ample  means  and  op])ortunity  to 
discover  in  advance  the  false  or  fraudulent  grounds 
upon  wliich  he  is  asked  to  invest. 

Frauds,  Fnl.irs  airl  Faliles. — In  the  above  classifi- 
cation we  ha\'e  not  included  the  i^'noramus  in  tofo. 
We  nevertheless  shall  give  one  frightful  example  of 
him.     King  Solomon  has  disposed  of  him  in  a  well- 
known   phrase,   which   we    may    put    into   modern 
technical  language  by  saying  that  one  may  pound 
him   to   forty   mesh    in    a   tenstamji    mill    without 
changing  his  mental  characteristics.     Most  metallur- 
gical men  will  recall   without  difficulty  several  cases 
of  attempts  at  theimjjossible.     We  have  at  the  outset 
to  dispose  of  the  ever-recurrent  metallurgical  fraud — 
fool  he  may  be,  fraud  he  certainly  is— whose  mission 
is  to  create  matter,  or  in  brief,  to  extract  metal,  not 
from  where  it  is,  but  from  where  it  isn't !     '  V'en  ve 
are  dead,'  said  poor  old  Rip  van  Winkle,  'how  soon 
ve  are  forgotten  !'     And  these  recurrent  spasms  of 
alchemistic  foolery,  wliich  appear  '  each  in  their  turn 
to   make   the    vulgar    stare,'    how    soon    they    are 
forgotten    in    this    busy    world.       Yet    within    the 
memory  of  thousands  of  living  men,  we  have  had 
three  schemes  of  continental  fame,  and  half  a  dozen 
of  more  local  celebrity,  all  claiming  the  production 
of  gold,   .some  under  one,  some  under  another  dis 
guise,  as  to  method  ;  but  all  in  fact,  if  not  in  form, 
claiming  the  rediscovery  of  the  art  of  transmutation. 
For   the   strictly    technical    reader,    it   may   be  a 
waste  of  time  to  reail  over  accounts  of  mere  trickery 
Nevertheless  .some  of  these  now  historical  transac- 
tions are  reproduced.     '  To  wliat  end  ':'  may  be  asked. 
Well,  as  a  very  slight  contribution  to  the  science  of. 
psychology.     There  is  no  appeal  to  science  in  these 
wornout  juggler's  tricks,  but  if  we  venture  toclassify 
them,  as  we  think  we  can,  and  show  that  they  fall 
under  certain  delinite  forms  of  appeal  to  ignorance, 
prejudice,    credulity    or    greed,     we    may    possibly 
indicate  to  some  readers  the  earmarks  by  which  he 
may  recognise  a  fraud,  without  having  too  closely  to 
investigate  the  alleged  technical  details. 

'  Classijied  Ignorance.' — These  hydrometallurgical 
attemjits   then,   in  so  far  as   they   try  to  get  the 
geneial  public  interested,  are  divided  into  : 
(1.)  Appeals  to  total  ignorance. 
(■2.)  Appeals  to  anti -scientific  prejudice. 
(3.)  A.ssumed  appeals  toseientihc  principles,  under 
a  further  assumption    that    the    inventor   (and    he 
alone)   has   learned   how   to  apply   these    profound 
truths  to  practical  ends. 

First:  A/i/tcal  to  Sluer  Ignorance. — The  best  ex- 
ample that  Occurs  to  us  is  that  of  the  '  Wynne ' 
process,  started  something  over  a  decade  ago  in 
Denver,  Colo.  The  promoters  so  far  succeeded  that 
they  actually  sold  stock  in  the  process  to  no  small 
amount.  The  'recipe'  was  kept  secret,  but  the 
results  were  apparent.  Prospectors  and  mine  owners 
were  invited  to  send  in  samples  of  their  ores,  and  did 
so.  Invariably  the  'return'  was  made  showing 
values  far  in  exce.ss  of  report  made  by  any  other 
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assayer.  But  the  new  coni'ern  went  further  than 
this  ;  in  many  instances  it  aetnally  turneJ  baok  to 
tlie  sender  of  the  ore  sample  the  goUl  'extracted.' 
Not  the  'ignorant  class,'  if  you  please,  but  some 
men  of  prominence  and  presumable  education  were 
taken  in  by  this  particularly  stupid  trick.  'Of 
course,'  you  will  say,  '  there  was  some  attempted 
e.\planation  of  the  phenomenon?'  No.  Not  so  far 
as  the  public  who  were  invited  to  invest  were  con- 
concerned.  On  its  naked,  self-asserted  production 
cif  ijold  from  rock,  barren  or  nearly  barren,  the 
delusion  founil  many  lielievers.  It  would  seem  that 
the  return  of  tlie  metal  in  a  few  selected  cases  was 
productive  of  'results.'  The  '  inventor '  died.  His 
stockholders  were  heirs  to  his  chemical  '  recipe.' 
They  tried  it,  reportinj;  with  refreshing  naivete,  that 
'  it  wouldn't  work,'  No  wonder.  It  is  before  us 
now,  a  silly  mess  of  potasli,  nitric  acid,  ammonia, 
lithium  carbonate  and  other  ingredients.  Possibly 
a  fair  bug  poison,  but  lit  for  nothing  else  that  we  can 
imagine.  The  stoidvholders  pocketed  their  loss  and 
the  public  forgot  about  it  in  a  fortnight. 

Sccoml :  Appeal  to  Anti-Scientific  Prejudice — We 
should  like  to  anue.x  the  proper  name  to  this  little 
bit  of  local  history,  but  we  regard  the  '  feelin's  '  of 
some  possible  readers,  who  may  still  be  a  little  sore. 
We  shall  call  the  camp  by  what  it  is  in  fact,  not  by 
its  map  name.  Busted  Camp,  then,  had  'ore  '  and 
had  also  many  enthusiastic  promoters.  The  '  forma- 
tions '  were  identical  with  those  of  Cripple  Creek. 
(Of  course,  for  the  discovery  was  made  in  the  days 
of  lirst  development  of  the  wonderful  riches  of  the 
latter  famous  camp.)  Everything  was  lovely  at 
I'.usted,  e.xcept  that  there  was  no  gold  in  the  ore. 
However,  the  settlers  were  true  '  Boosters '  and 
weren't  going;  to  let  a  little  thing  like  that  discourage 
them.  They  invented  a  new  assay  method,  which 
tbey  called  a  '  colour  method,'  but  we  shall  not  try 
our  reader's  patience  with  a  description  of  the  fool 
thing.  Suffice  it  that  the  great  argument  used  was 
based  upon  the  fact  that  no  '  scientific '  man  or 
'regular'  assayer  or  chemist  could  find  the  gold 
here.  That,  it  seeems  was  the  main  point  of  value  ! 
I'or,  there  is  no  doubt  about  it,  there  is  an  element 
in  every  community  who  have  deep-seated  convic- 
tions that  'science'  is  a  fraud.  They  could  not 
detine  '  science  '  to  save  their  dollars — but  as  a  noted 
foreign  agitator  said  as  be  landed  in  New  York, 
'  whatever  yonr  government  is,  I'm  against  it,'  so 
there  are  certain. y  those  who  say  '  whatever  science 
says  about  this,  I  don't  believe  it  !'  And  )f  these 
were  the  investors  in  Busted  Camp  :  the  '  poor  but 
honest"  and  later,  bankrupt  people,  who  invested  in 
their  own  ignorance  -and  lost.  The  [lerpetrators  of 
this  fraud  knew,  of  course,  what  they  were  doing. 
They  also  knew  how  to  calculate  upon  ignorance 
and  prejudice.  That  is  the  characteristic  of  fraudu- 
lent jiromoters  everywhere.  They  are  shrewd 
enough  to  gange  the  prejudices  of  those  with  whom 
they  deal.  They  descend  to  their  level  in  their 
solicitations.  Finding  people  who  were  already 
prepared  to  believe  in  a  tidng  in  tlie  prcciac  ratio  in 
ir/iich  it  hacf  no  scient  fie  iearinrj,  they  play  u|)on  that 
particular  form  of  ignorance,  and  by  skilful  sneers 
at  'scientific'  work,  induce  the  belief  that  v  ork 
which  is  not  'scientifu''  must  be  correct!  Is  the 
logic  apparent  ?  It  was  at  least  successful,  and  many 
a  'share'  was  sold.  It  was  another  proof  of  the 
prevalence  of  scientific  illiteracy.  We  may  roughly 
state  the  proportion  of  scientific  illiterates  at  ninety 
per  cent,  of  tlie  population.  Tlie  only  connection  of 
this  with  '  hydrometallurgy '  is  found  in  the  fact 
that  the  assay  method  by  which  they  found  the  gold 


that  wasn't  there,  was  a  '  wet '  method,  and  that 
the  proposed  method  of  extraction  was  also  '  hydro- 
metallurgical.' 

The  Ocean  a  Gold  Mine. — Third  in  our  classifica- 
tion comes  the  assumption  of  scientific  principles. 
The  '  Electrolytic  Salts  Company  '  had  a  wonderful 
history.  Mr.  .Jernegan  issued  circulars  stating 
among  other  things  that  it  was  '  well  known  '  that 
sea  water  contained  gold.  The  whole  statement  was 
a  mixture  of  falsehood  and  of  semi-truth.  The  object 
of  the  enterprise  was  not  to  extract  sunbeams  from 
cucumbers,  Imt  gold  fioni  the  ocean.  It  is  indeed  a 
'  well-known  '  fact  that  for  many  years  a  paragraph 
has  been  tloating  round  the  world  stating  that  sea 
water  contains  a  definite  proportion  of  gold.  One 
metallurgist  has  taken  the  trouble  to  trace  the  state- 
ment to  its  source,  with  the  result  that  the  trail 
'  ran  up  a  tree."  No  authoritative  statement  of  the 
contents  of  gobl  '  per  ton  of  ocean  '  coulil  be  dis- 
covered. But  it  was  enough  to  stait  the  remarkable 
exploitation  now  briefly  to  be  described.  The  in- 
ventor stated  the  amount  of  gold  to  be  one  grain  per 
ton  of  sea  water.  Possibly  there  is  some  infinitesi- 
mal trace  of  gold  there.  Certainly  it  is  not  that 
much — but  the  amount  matters  very  little.  The 
ingenuitj' of  the  attack  (on  the  public)  consisted  in 
the  declaration  that  the  inventor  was  well  awaie 
that  he  couldn't  handle  a  ton  of  material  for  four 
cents,  which  is  about  the  value  of  one  grain  of  gold. 
He  added,  however,  that  if  we  could  persuade 
'  Nature '  to  ilo  the  job  for  us,  that  little  difficulty 
would  be  overcome.  Nature  has  so  shaped  the  Bay 
of  Fundy  that  tides  of  extraordinary  altitude  char- 
acterise its  upper  reaches.  '  Here  we  shall  place  our 
mill,'  said  the  inventor.  The  tanks  or  reservoirs  to 
hold  the  sea  water  are  to  be  so  placed  that  they  will 
till  at  high  tide,  and  empty  themselves  at  low  tide. 
Here  is  Nature's  handling  of  the  material.  But  bow 
about  the  extraction  of  the  gold  ';  Why,  that  was 
so  simple  that  'it  was  to  smile.'  Here  we  have  a 
gigantic  battery  of  one  fluid  (the  .sea  water)  and  one 
cell  (the  reservoir).  There  were,  of  course,  'plates' 
for  the  deposition  of  the  gold.  In  flows  the  water, 
down  goes  the  gold.  The  only  '  work  '  is  to  scrajie 
oft'  the  beautiful  stuff — and  there  you  are.  It  was 
indeed  a  lovely  scheme.  The  hocus  of  the  original 
statement  aided  by  the  pocus  of  the  'battery' 
needed  only  the  locus  (Bay  of  Fundy)  to  bring  it  lo 
a  focus  (subsciiptions  and  stockholders).  And  the 
subscriptions  flowed  in  ;  the  ndll  was  actually  built. 
The  scott'ers  .scotled,  of  course,  but  suddeidy  they 
were  put  to  shame.  Lo,  a  dividend  1  A  real  fifteen- 
thousaiid-dollar  dividend,  paid  in  hard  cash.  With 
it,  perhaps  the  most  ingenious  statement  of  all,  viz.  : 
'The  yield  was  a  great  disappointment,  being  but 
one-fourth  of  the  total  gold  content.  From  this 
trivial  portion  the  dividend  has  been  declared.  But 
the  cause  of  the  small  yield  has  been  discovered,  and 
the  matter  is  easily  rectified,"  and  so  on.  Now 
indeed,  money  came  in  fast.  There  had  been  just 
enough  apparent  appeal  to  scientific  principles  lo 
satisfy  tbo.se  to  whom  electrolytic  operations  are  a 
fact  sufficiently  well  known,  but  who  have  never 
botliered  themselves  as  to  any  details.  Doubts  were 
dispelled  by  the  money.  The  stale  old  trick  of  a 
dividend  paid  from  stock  subscriptions  had  worked 
once  more.  Then  came  the  closing  of  the  mill,  the 
flight  of  the  promoter  to  a  more  congenial  climate, 
and  other  highly  uninteresting  details.  It  is  said 
that  the  fugitive  was  caught  abroad,  but  we  are  not 
able  to  give  the  closing  chapters  of  this  miserable 
history." — Rkgi.s  Chauvenet,  Metnlhirriicnl  and 
Chemical  Emjimxrinu,  Sept.  1913,  p.  4S6.  (H.  A.  W.) 
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Efficien'cv  or  Haedin'ok  Mill— "Tlie  writer 
^eU  a  produelion  nf  302  iiieslitoin  [wi  horsejiower 
(lay  for  tlie  IJliileaii  mill,  and  47S  incslitoiis  per 
horse-power  day  for  tin-  Hardin^e,  an  increase  of 
some  22%  in  favour  of  tlie  Hardinge.  (Tlie  term 
iiiexh-lfin  represents  tlie  increased  surface  produced 
by  crushinr;  all  particles  of  a  ton  of  rncU  to  a 
diameter  whose  reci[)rocal  is  one  greater  than  in  its 
previous  condition.  Diameter  should  be  in  inches, 
although  of  course  this  can  be  adapted  to  other 
units.  For  example,  a  ton  of  evenly  sizeil  pieces 
1  in.  in  diameter  would  have  1  mesh  ton  of  surface  : 
a  ton  of  similar  pieces  just  ])a*sing  a  hole  001  in., 
and  retained  on  a  screen  with  holes  the  reciprocal  of 
who^e  diameter  was  101,  would  have  100  meshtons 
of  .surface  ;  the  dilVerence  between  two  lots  of  1  ton 
each,  who.^e  diameter  reciprocals  were  respectively 
99  anil  100,  is  I  mesh  ton  ) 


square  of  the  diameter  {machine  half  full)  ;  that  the 
energy  per  unit  p(l>hle  weight  is  something  nearer 
the  sc|uare  than  tlie  lirst  power  of  tlie  diameter  ; 
and  that  the  velocity  with  which  the  ore  or  pulp 
being  crushed  pi^svs  through  the  mill  is  inversely 
proportional  to  tiie  sijuare  of  the  diameter.  The 
result  is  that  the  energy  applied  per  pound  of  pulp 
at  various  points  along  the  cone  is  inversely  pro- 
portional to  about  the  sixth  power  of  the  diameter. 
This  means  that  half  way  towards  the  ape.x  of  the 
cone,  only  1/6-t  as  much  work  is  done  as  at  the 
cylindiical  portion,  while  three-fourths  of  the  way 
towards  the  ape.\-  only  1/4000  is  done.  This  means 
that  the  energy  applied  along  the  cone  is  so  small 
that  the  force  exerted  by  the  falling  or  rolling 
pebbles  is  notsiithcient  to  break  the  coarser  particles, 
with  the  result  that  the  work  in  the  cone  is  largely 
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Fig.  1. — Active  ami  Dead  Zones  in  the  Ilardinire  Mil 


In  spite  of  (he  commercial  success  of  the  Hardinge 
mill,  ainl  the  incrc  ised  economic  results  accumplished 
by  its  iiitro  luetion  into  concentrating  mills,  1  wish  to 
criticise  the  statements  that  are  so  frci|ueiitly  made 
as  to  the  value  of  the  cone,  its  segregating  action  on 
the  pulp,  and  the  graduation  of  forces,  intensities  of 
energy,  or  inertia,  .so  that  each  particle  gets  just  the 
right  blow.  1  have  never  seen  any  publishecl  results 
of  screen  analyses  of  material  taken  at  dilVcrent 
points  along  the  cone,  and  1  do  not  think  screen 
analyses  taken  at  all  these  points  will  bear  out  the 
claims  made  for  this  feature.  Analyzing  the  mill  on 
the  a.ssumptiou  that  the  f^reatest  diameter  is  to 
produce  the  greatest  effect  in  i-rushing,  we  find  that 
tiie  weight  of  crushing  pebldes  is  proportional  to 


done  on  the  lines  !     Tliis  is  as  logical  as  the  generally 
accepted  explanation. 

IJnt  the  Hardinge  mill  is  not  run  at  such  speeds 
that  the  etl'ect  of  the  large  diameter  is  obtained  :  it 
runs  at  such  a  speed  (ToO  feet  per  minute  peripheral 
soeed  for  the  S  ft.  diameter  size,  according  to  Mr. 
Hardinge)  that  centrifugal  force  at  the  peiiphery  is 
about  1'2  times  that  of  gravity,  and  therefore  at 
least  one  layer  of  pebbles  in  the  periphery  is  useless 
except  for  the  purposes  of  lining.  For  at  least  a 
foot  in,  the  possible  fall  of  the  pebbles  is  so  slight  as 
to  be  valueless  for  crushing.  The  result  is,  neglect- 
ing part  of  the  apex  of  the  cone,  where  tlie  energy  is 
too  small  to  be  eH'ective,  the  Hardinge  mill  resolves 
itself  automatically  into  a  short  tuba  mill,  the  8  ft. 
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size  producing  nUont  the  siinu' 
()X  li  11.  tiilio  mill.  ;i^  ill  Fi;;  1. 
I'erliaps  1  am  like  llie  sailuf 
credit  liiM  stuiy  about  llie  men 
helieve  what  lie  told  lief  .iliont 
sejri-e^ation  of  the  pehliles  is  en 
survival  of  the  ml>^t  eneinetic, 
separate  tlieniselves  from  the  f 
takiiii;  place  within  the  crushin 
has  <;i>t  to  ijo  where  it  is  Icnuc 
tdo  ^reat  for  it  to  follow  any  1 
and  it  with  the  others  passes 


eft'ect  as  a  •)  x  .i  or 

s  mother  who  could 
iiaids,  but  refused  to 
the  tlyinf;  lish.  The 
tirely  reasonable,  the 
but  how  can  the  lines 
oarse  in  the  turmoil 
L,'  zone  ?  The  particle 
keil,  the  agitation  is 
aws  of  classiKeation, 
through  by  displace- 


on  llie  mitcr  lin;;  nf  pebbles  to  lei  them  move. 
.Supposing,'  pcblile.-  lo  leave  this  half  idrcle  alony 
each  of  Hut  com-entric  circles  at  the  same  time,  lines 
of  equal  interval  of  time  have  been  drawn  so  that 
one  may  judf;e  velocities.  I  have  not  attempted  to 
locate  the  landinj;  phu'e  of  the  pebbles  very  accur- 
ately, although  I  have  shown  possible  landinj;  places 
by  curved  lines  across  the  path  lines.  When  these 
landing  places  are  located  properly  the  resultant 
velocity  can  be  determined  graphically,  energy  then 
being  proportional  to  the  s(piare  of  the  velocity. 
Ill  Fig.  3  (see  next  page)  are  plotted  away  fidin  the 


( (ulside  8'    Hardinge 
T.'jit'  p.m. 'in,-  K.I'.M. 


Fin.  2. — Diagrammatic  Representation  of  tlie  .\ction  in  a  Tube  Mill. 


ment  and  eliance,  perhaps  getting  thiough  without 
being  hit  at  all  :  or,  again,  a  single  particle  in  the 
liiial  pulp  may  be  the  result  of  perhaps  a  hundred 
blows. 

In  Figs.  -1  and  'A  are  iilotled  some  graphical  results 
of  calculation  of  what  goes  on  inside  a  tube  mill, 
pirticularly  of  the  Hardinge  type.  The  concentric 
circles  in  Fig.  2  represent  [ilanes  through  the  cone. 
The  velocity  of  each  of  these  circles,  based  on  2!)'7.'> 
rev.  per  minute,  is  imlicated  in  the  lower  right  hand 
iiuadrant.  Applying  the  luinciple  of  mechanics,  it 
will  be  found  that  pebble^  will  btconie  free  to  fall 
when  reaching  the  half-circle  drawn  in  the  upper 
right-hand  quadrant,  going  up,  and  their  paths  fioiu 
that  time  on  will  without  interference  follow  the 
paths  P„,  P,,  P,,  etc.     Centrifugal  force  is  too  great 


horizontal  axis  of  the  mill,  weights  and  energy  avail- 
able per  foot  of  length,  for  ditierent  positions  along 
the  length  of  the  mill,  and  below,  the  rate  of  How  of 
pulp  through  the  mill,  and  the  energy  per  pound  of 
pulp  imparted  by  the  action  of  the  pebbles.  The 
curves  are  (dolteil  to  relative  units,  not  absolute. 

I  predict  that  the  line-crushing  machine  of  the 
future  concentrating  mill  will  be  a  short  tube  mill, 
followed  by  an  eHicient  sizer  to  remove  more  of  the 
line  material  than  is  done  at  present,  and  followed 
by  a  second  short  tube  mill.  And  by  a  short  tube 
mill  I  mean  short,  1  or  i  ft.  long,  ami  perhaps  of 
large  diameter,  the  pulp  travelling  through  it  rapidly 
so  that  the  lines  are  not  subjected  to  repeated 
crushing." — Akiih  K  (J.  G.VTES,  Bull.  Aiiin:  Inst,  of 
Milling  Kugiwa-s,  .July  1913,  p.  270-2.     (H.  A-  W.) 
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Fir,.  3.— Curves  of  Eneri;y,  Peblile  Weiglit,  and  Flow  of  Pulp. 


Solution  Control  in  CvANiniNc— "The  gen- 
erally acceptetl  equations  of  zincbo.x-  reactions 
indiciite  the  formation  of  a  double  cj'anide  of  zinc 
anil  an  alkaline  earth  as  a  by-product  resulting  from 
the  deposition  of  the  gold  and  silver.  This  reaction 
undoubtedly  occurs  in  alUaline  as  well  as  neutral 
solutions.  Silver  nitrate  titrations  of  such  .solutions 
may  indicate  either  the  content  of  free  cyanide  or  of 
total  cyanide.  In  th"  former  case  the  result  shows, 
roughly,  the  amount  of  potassium,  sodium,  or  cal- 
cium cyanide  present,  which  is  generally  recorded  in 
terms  of  the  potassium  salt.  On  the  other  hand,  a 
total  cyaniile  estimation  serves  to  indicate  the  con- 
tent of  free  cyanide  plus  the  equivalent,  also  in 
terms  of  potassium  cyanide,  of  the  <loubIe  cyanide 
present  ;  and  also  the  hydrocyanic  acid. 

Kstimalion  of  Frit  Cyuiiidr. — Since  the  commence- 
ment of  the  industry  it  has  been  generally  taken  for 
granted  thai  free  cyanide  content  may  be  estimated 
by  the  ilirect  addition  of  standard  silver  nitrate  to 
the  working  solution  ;  and  total  cyanide  by  the  same 
method,  after  the  addition  of  alkali.  Since  cyanide 
treatment  invariably  includes  the  precipitation  of 
gold  and  silver  by  zinc,  and  since  the  great  majority 
of  cyanide  operations  aie  conducted  with  alkaline 
solutions,  it  is  e.\ceedingly  difficult  to  understand 
how  any  line  of  demarcation  can  be  drawn.  By  the 
adoption  of  such  a  method  it  will  be  seen  that  if  the 
alkali  is  aihled  in  the  plant  the  subsequejit  titration 
of  the  solution  would  reveal  a  high  free  cyanide  con- 
tent ;  if  added  in  the  laljoratory,  a  high  total  cyanide 
content.     The  adoi)lion  of  sucli  a  line  of  reasoning 


must  necessarily  mean  the  general  acceptance  of  the 
theory  that  the  addition  of  alkali  to  a  working  solu- 
tion containing  the  double  cyanide  of  zinc  and  an 
alkaline  earth  results  in  the  entire  regeneration  of 
the  cyanide  in  the  double  salt,  and  its  conver- 
sion into  potassium,  sodium,  or  calcium  cj'anide. 
This,  again,  is  tantamount  to  saying  that  in  a 
normally  alkaline  solution,  gold  and  silver  are 
precipitateil  in  the  zinc-bo.\es  and  free  cyanide 
reoenerated.  My  own  experiences  of  the  behaviour 
of  plant  solutions  in  connsction  with  the  solution 
and  precipitation  of  gold  and  silver  are  entirely 
oppo.sed  to  this  idea.  As  far  as  I  know,  there  is 
no  evidence  to  show  that  any  such  regeneration 
occurs  ill  actual  practice,  or  that  the  double 
cyanide  in  ([uestion  may  be  formed  by  the  addition 
of  acid  to  a  normal  plant  solution  carrying  zinc  salts, 
which  is  an  obvious  corollary. 

Titration.  lirsults. — In  protectively  neutral  solu- 
tions the  titration  with  silver  nitrate  gives  free 
cyanide  content.  In  protectively  alkaline  solutions 
the  titration  gives  free  cyanide  content,  plus  the 
equivalent  in  terms  of  potassium  cyanide  of  the 
double  salt,  in  proportion  to  the  amount  of  protec- 
tive alkali  present.  In  the  presence  of  sutticient 
alkali  the  estimation  becomes  a  total  cyanide  one, 
although  often  reported  as  free  cyanide.  I  therefore 
suggest  that  tlie  result  of  a  simple  titration  of  a 
working  solution  with  silver  nitrate  is  of  no  definite 
value  or  significance,  since  only  in  the  absence  of 
free  protecti\e  alkali  w'ould  the  result  represent 
actual  free  cyanide  content.     lu  the  presence  of  free 
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])rotective  alkali  the  result  might  indicate  anything 
from  availalile  free  cyanide  to  unavailable  or  only 
))artly  available  double  cyanide. 

In  a  neutral  or  aciil  soliitii)M  the  titration  wonlil 
exeluile  tlie  liydrocyanie  acid.  By  a  couipari-^on  of 
actual  solution  tests  I  have  evidence  tliat  this  sub- 
stance is  equally  powerful  with  free  cyanide  as  a 
solvent  of  gold  ;  and,  as  a  result  of  tlie  delinite 
recognition  of  its  solvent  powers  in  the  (Jitshani 
process,  it  may  be  suggested  that  the  occasional 
success  attending  the  practice  of  heating  cyanide 
solutions  is,  in  some  measure  at  least,  due  to  its 
liberation,  added  to  the  fact  that,  under  conditions 
of  low  alkalinity,  its  content  is  not  included  as  an 
available  solvent  in  the  result  of  the  simple  titration 
test. 

It  seems,  therefore  unreasonable  that  the  efticiency 
of  a  solution  should  be  arrived  at  by  a  method, 
which,  under  certain  conditions  of  alkalinity,  would 
exclude  a  powerful  solvent :  and,  under  other  con- 
ditions of  alkalinity,  would  include  in  the  result  the 
cyanogen  in  a  zinc  salt  which  makes  the  solution 
unworkable  when  the  content  rises  above  a  certain 
percen  tage. 

Prci-ipitntion  of  Zinc. — An  inevitaljle  result  of  pre- 
cipitation with  zinc  is  the  inclusion  of  zinc  salts  in 
the  working  solution.  With  ane.\cess  of  free  cyanide 
and  a  moderate  alkalinity  in  the  solution  entering 
the  zinc-boxes,  the  ordinary  titration  method  will 
give  a  higher  free  cyanide  content  at  the  tail  than  at 
the  head  of  the  box.  In  other  words,  the  .solution 
will  appear  Co  have  a  higher  efticiency  after  the 
addition  of  zinc  than  before  it.  This  fact  may  be 
cited  as  a  striking  instance  of  the  absurdity  of  this 
method  of  testing,  since  it  is  obvious  that  ultimate 
fouling  of  solution  may  be  entirely  due  to  the 
addition  of  zinc  as  a  concomitant  of  precipitation. 

The  following  figures  of  actual  titration  results  of 
solution  entering  and  leaving  the  zinc-boxes  are  ot 
interest : — 

IiK-omin'T,      (.tutj,'oin^'. 
Per  cent.        Per  cent. 

Total  cyanide  0175  0175 

Free  cyanide  : 

Direct  titration  method        ...     0145  0150 

After  neutralization  of  solu- 
tion on  basis  of  protective 
alkalinity    arrived    at    by 

Green's  method       0-120  0-095 

It  is  my  opinion  that  the  lack  of  a  uniform  method 
of  determining  the  available  and  partly  available 
cyanogen  contents  of  a  working  solution,  is,  in  the 
main,  responsible  for  many  of  the  opinions  expressed 
from  time  to  time  as  to  the  efl'ect  of  alkalinity  on 
extraction.  For  example,  a  definite  '  cyanide 
strength,'  based  on  the  simple  titration  with  silver 
nitrate,  is  being  maintained,  for  some  reason  the 
alkalinity  rises  and,  in  proportion  to  the  amount  of 
rise,  the  zinc  double  salt  appears  in  the  result  of  the 
titration.  The  '  cyanide  strength'  is  then  brought 
down  to  normal  by  a  decrease  in  the  amount  of  fresh 
cyanide  ailded.  The  solution  orpre<'ipitation  of  gold 
becomes  unsatisfactory  and  the  high  alkalinity  is 
suspected  as  the  cause.  This  is  then  lowered.  "The 
'  cyanide  strength  '  drops  in  proportion  and  is  raised 
to  normal  by  the  addition  of  fresh  cyanide.  The  ex- 
traction or  .solution  tnnibles  disappear  and  the  pre- 
vious poor  results  are  attributed  to  the  alkalinity. 
In  all  probability  the  method  of  titration  of  the 
solution  was  at  fault  and  indicated  a  '  cyanide 
strength  '  when  sufficient  alkali  was  present  which 
bore  an  entirely  different  ratio  to  the  actual  avail- 
able cyanide  than  did  a  corresponding  titration  when 


the  solution  was  neutral  or  of  a  low  protective 
alkalinity. 

Chemical  Reactions. — The  following  equations  pro- 
bably represent  the  reactions  occurring  during  the 
titration  of  a  solution  containing  free  cyanide  and 
zinc  potassium  cyanide. 

(1)  Free  cyanide 

AgN03-F2KCy=  KAgCy.,-F  KNO3 

(2)  Zinc-potassium  cyanide 
♦■2AgNO.,-F4Kt)H  +  K.,ZnCy4  =  2KAgCy.,-f 

Zn(OK)., -f  2KNO3 -f  2H...O 

In  each  case  the  end  point  is  indicated  by  the  pre- 
cipitate of  silver  cyanide  formed  by  the  excess  silver 
nitrate  on  the  potassium  silver  cyanide. 

If  sufficient  acid  be  carefully  added  to  an  alkaline 
plant  solution  so  that  neutrality,  as  far  as  protective 
alkalinity  is  concerned,  is  obtained,  then  none  of  the 
cyanogen  existing  in  the  form  of  simple  cyanides  of 
tlie  alkaline  earths,  or  the  double  cyanide  of  zinc  and 
an  alkaline  earth,  will  be  ati'ected  ;  and  a  titration 
can  then  be  made  with  neutral  potassium  iodide  as 
indicator,  which  will  give  an  estimate  of  free  cyanide 
present.  On  the  otlier  hand,  the  raising  of  the 
alkalinity  by  the  addition  of  excess  caustic  alkali 
will  not  art'ect  the  behaviour  of  the  standard  solution 
toward  the  free  cyanide  present ;  but  the  cyanogen 
existing  in  the  form  of  the  double  cyanide  of  zinc 
and  an  alkaline  earth  will,  together  with  the  hydro- 
cyanic acid  and  in  presence  of  the  excess  alkali, 
postpone  the  end  point  until  nil  the  cyanogen  exist- 
ing in  the  form  of  free  cyanide,  hydrocyanic  acid, 
and  double  cyanide,  has  been  recorded. 

The  following  results  of  the  careful  addition  of 
weak  acid  to  a  plant  solution  carrying  free  cyanide 
and  double  cyanide  are  of  interest  ;  atid  serve  to 
demonstrate  that  there  is  no  loss  of  cyanogen. 

Series  1. 
Prot.  alk.,  KCy, 

Per  cent.  Per  cent. 

1  Neut.  0-125  (free) 

2  0005  (NaOH)  01.37 

3  0-007        ,,       0-138 

4  0010         ,,        0140 

5  0012         ,,        0-140  (total) 

Original   solution    tested  with    alkaline    KI    and 

AgNOs.  Result,  0-14%  (KCy).  Protective  alkali 
then  neutralised  with  AVIO  HNOo ;  then  gradually 
raised  with  NaOH.  Solution  tested  with  AgNO^ 
and  neutral  KI  at  definite  intervals  of  alkalinity. 

Series  -2. 
Prot.  alk.,  KCy, 

Per  cent.  Per  cent. 

1  Neut.  0-160  (free) 

2  0-003  (NaOH)  0-162 

3  0006         ,,        0-165 

4  OOOS         ,,        0-170 

5  0  011         ,,        0-175  (total) 

Original    solution  tested    with   alkaline    KI   and 

AgNOj.  Result,  0-175%  (KCy).  Solution  then  treated 
as  in  iSeries  1. 

The  necessity  for  adequate  solution  control  work 
was  exemplified  in  a  recent  experience.  Routine 
titration  for  '  cyanide  strength '  had  been  made 
regularly  and  showed  no  material  alteration  in  the 
conipositjion  of  the  solutions.  I'recipitation  went 
from  bad  to  worse  in  spite  of  the  adoption  of  all  the 
usual  metho<ls  of  regaining  control.  The  solution 
was  then  analysed  and  was  found  to  contain  a  high 
zinc  content  and  also  a  considerable  amount  of 
coi)per.  Acid  treatment  was  tried  for  the  purpose  of 
removing  the  double  salts,  but  was  abandoned 
because  no  satisfactory  method  of  application   could 

-Clennell,  "  Chemi&try  of  Cyanide  Solutions'"  p.  37. 
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lie  evolved.  The  use  of  i)()l!tssiuiu  perinanjianate  was 
also  Irieil  aiul  aliancloneil  on  account  of  tlie  pieeipi- 
talion  of  the  golil  in  oonsiilevable  iiuaiitities  (as  with 
the  acid  method)  tojtether  with  llie  zinc  and  copper. 
The  ditticulty  of  collectiuj;  the  precipitate  from 
either  reaction,  or  of  doing  anything  with  it  when 
collecteil,  prohibited  the  practical  utilization  of 
either  method.  Electrical  precipitation,  on  an  ex- 
perimental scale,  \va.<  also  tried  and  the  idea 
abandoned. 

Solution  Control  —'T\\G  question  ultimately  re- 
solved itself  into  one  of  solution  control.  As  the 
source  of  copper  was  temporiirilj-  at  an  end  the  free 
cyanide  strength  of  the  solution  was  dropped  to  a 
minimum  and  the  bulk  of  the  copper  allowed  to 
deposit  on  zinc  shavings,  the  latter  being  removed 
and  replaced  by  fresh  zinc  as  soon  as  thoroiigbly 
coated.  This  took  about  two  days,  during  which 
time  there  was  practically  no  precipitation  of  gold. 
As  soon  as  all  the  copper  had  been  removed  in  this 
manner  the  free  cyanide  content  in  the  solution 
entering  the  zinc-boxes  w;vs  raised  consideraldy.  the 
idea  being  that  a  point  of  saturation  had  been 
reached  with  the  normal  stren^'th  and  that 
further  solut'on  of  the  zin<'  was  inii)racticablo  with- 
out an  increase  in  the  normal  free  cyanide  content. 
This  solution  of  the  zinc  was  consiilered  necessary 
for  the  formation  of  the  hydrogen  which,  in  a  UJiscent 
fiuiM,  was  an  essential  element  in  the  breaking  up 
of  the  pilassinm  gold  cyaniile  in  the  solution  enter- 
ing the  zinc-boxes. 

The  o\ilgoing  soluliim  showed  an  iminediate  drop 
in  \  aln:ibli'  rontcnt,  and  as  soon  as  salisfactoi  v   prc- 


is  but  a  small  fraction  of  the  amount  which  dis- 
appears daily  fr(nn  the  plant.  The  loss  of  zinc 
from  plant  solution  is  a  mystery,  which  has  yet 
to  be  delinitely  solved.  X'irgoe  suggested  the 
formation  of  an  insoluble  double  carbonate  as  a 
result  of  a  possible  (  onibination  of  zinc  potassium 
cyani  le  with  atnmspheric  carbon  <Uo.\ide.  What- 
ever the  ctnsc,  it  is  evident  that  the  automatic 
reductii>n  of  zinc  content  prevents  the  fouling  of 
cyanide  solutions  in  the  great  majority  of  cases. 
Under  other  conditions,  however,  as  in  the  present 
instance,  the  read  ion  stops  at  a  certain  point, 
after  which  active  measures  must  he  taken  for  the 
removal  of  an  undesirable  accumulation  of  zinc. 
The  strength  of  the  cyaiiiile  solution  entering  the 
zinc-lioxes  must  ofren  be  increased  in  pro[)(Ution  to 
the  amount  of  zinc  in  such  solution;  and  an  unne- 
cessary consumption  of  both  solvent  and  precipitant 
results  from  an  endeavour  to  etl'ect  satisfactory  pre- 
cipitation from  fiMil  solution. 

As  soon  as  faeilitie.s  were  sec'ured  it  was  deemed 
advisable  to  go  more  into  detail  in  the  m.itter  of 
solution  control,  especially  with  regard  to  the  esti- 
mation of  zinc  content.  Inil^pendent  tests  were  then 
made  for  total  cyani  le,  free  cvaniile,  and  protective 
alkali.  An  additional  test  for  hydrocyatiic  acid  Wiis 
also  included  and  a  inodilication  of  Hettel's*  wa-s 
decided  upon.  The  result  of  this  test  gives  free 
cyani'le  plus  hydrocyanic  acid,  whii-h  is  practically 
an  av.iilalile  I'y.mide  result  in  the  absence  of  protec- 
tive alkali. 

.\  re-ume  of  tip-  cDiuplele  series  of  tests  is  as 
f.db.ws:^ 


,.  .-      .                    Princiiiat  Sails  indi- 
l.s!ii.,,.t,..„.                ,..ited  h,  Results. 

rreparatioii  of  Solution    j          Inilicitor. 

Titratvil  willi 

V.m\  l*oiiit. 

Tol.il  cyanide        K('v,NaCv,ra('y,.. 

.Add  excess    caustic 

Kl 

AgNO, 

Yd  low  oiialesceiu-c 

K.,ZnCy„  IlCy 

alkali 

Protective  alkali 

Add  KJ''eC.y,i:  then 
s  1  i  g  li  t     excess 
AgXd.;    over  that 
rei{uired     in     pre- 
vious test 

I'henolphlhalcin 

.V/10  HXO^ 

Disappearance  of 
red  colouration 

Free    cyanide,   Kt'y, Nat'y.CaCy.. 

Add   T/IU  acid    till 

Neutral  KI 

■\yNO.; 

Yellow  opalescem-e 

/'.(■.,     available 

protective  alkali  is 

cyanide  in  pre- 

neutralised ;     i.e.. 

sence     of    pro- 

aniimnt shown  ne- 

tective  alkali 

ccssaiy  in  ])revious 
test 

Available     cya-   KCy.Nat'y.l'aCy.,, 

Add  NaHCO, 

Ncutial  Kl 

A;,'NO, 

Yellow  opalesceiu-c 

nidc,  in  absence       HCy 

of      protective 

alkali 

ciiiilation  had  been  secureil  the  ilischarging  of  barren 
solution  with  the  residue  was  commenced  and  the 
usual  water  wash  abandoned.  By  these  means  the 
exce,ssive  amount  of  zinc  was  removed  from  the 
solution,  the  coppery  zinc  was  grailually  replaced  in 
the  boxes,  and  the  tree  cyanide  content  was  allowed 
to  drop  to  normal  without  any  interference  with  the 
elliciency  of  precipitation.  In  suhseijuent  operations 
a  mixed  solution  and  water  wash  was  used,  and  suffi- 
cient barren  solution  (anniuiiting  to  about  l.i''  of  the 
tonnage  treated)  was  discharged  with  the  residue  to 
])revent  the  accumulation,  aliove  a  workable  limit, 
of  undesirable  compounds. 

Xinr  /.ovvf.v.  — It  is  interesting  to  note  in   p.issing 
that  the  c)uantity  of  zinc  so  discharged  in  the  residue 


The  ellecl  of  dilution  in  the  titration  for  total 
cyanide  of  a  solution  carrying  the  double  cyanide  has 
been  discussed  by  othei  investigators.  As  a  means 
of  emphasising  the  necessity  for  strict  uniformity  of 
operation,  the  following  is  instructive. 

Total  Cyanide  Estimation  Kesull. 
Plant  solution  :  (KCy),  "i. 

rndiluicd (}-Il>7 

Diluted  with  ei|ual  hulk  of  water       ...        OlTi 

Diluted  with  twice  bulk  i>f  water        ...         0-175 

Diluted  with  three  times  bulk  of  water        0'17"> 

Experiments   maile   by  me  showed    that  reverse 

titrations  for  total   ami    free  cyanide  gave  .-ihuost 

•IToc.  Clieiii.  Mel.  .1:  Min.  Soe.  o/S.  A.,  Vol.  I.  p,  lis. 
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identical  results  as  direct  ones,  indicating  that  the 
aniDunt  of  silver  nitrate  added  by  the  ordinary 
niell'.od  in  (|iianlity  sullic'ieiit  to  ^ive  a  distinct  eml- 
]ioint,  allluiuiili  in  actual  excess  of  the  anioiiiit 
rennired  to  satisfy  t  lie  eipiation.  jjiN  es  for  all  practical 
imrposes  a  siilistantially  correct  estimate. 

I'l-tilirtiri  A//.i)li.—(U-eet\'s  nietliod,  as  outlined, 
seems  to  he  the  most  satisfactory,  provided  slri(U. 
liiiiformity  is  observed  in  tlie  .imonnt  of  e.xee.ss  silver 
nitrate  added. 

It  has  tieen  found  preferable  in  estimalinj;  protec- 
tive alkali  under  comlitions  of  low  alkalinity  to 
count  the  inimbcr  of  drops  of  ililnte  a<'id   iiece.s-'ary 

to    neutralize   a  small   a uiit  (d'  cyaniile  solution, 

rather  than  to  attempt  to  read  the  burette.  In  the 
subsei|Uent  estimation  for  free  cyanide  the  slow 
addition  of  aciil  is  essential  :  and  this  is  best  made  by 
adding  the  exact  number  of  drojis  shown  to  have 
been  necessary  by  the  preceding  test. 

'1  be  free  cyanide  methoil  is  one  of  many  given  by 
Clennell,*  and  ill  my  opinion,  gives  uniformly  sati.s- 
fai'tory  results. 

Kililnii'iirniir  Arid. — The  bicarbonate  should  be 
addeil  only  in  moderate  exce=s,  ami  a  check  test 
occasionally  made  to  correct  for  the  presence  of  car- 
bonate, 'i'be  inferred  delinitioii  of  'available 
cyanide  '  in  connection  with  the  result  of  this  test  is 
consistent  with  my  exiiericnce  of  actual  practice. 

Ill  all  of  the  above  tests  for  cyanide  the  formf.tion 
of  a  cloudiness  inevitably  preceded  the  appearance 
of  distinct  opalesceiH'e.  The  latter  imlication  has 
been  looked  upon  as  the  only  leliab'e  end  point.  In 
the  present  instance  contrid  testing  is  not  considered 
in  the  light  id"  an  analysis  of  the  solution,  but  rather 
calls  for  a  ipiick  ami  sutHciently  reliable  method  of 
arriving  .it  results  of  comparative  accuracy. 

The  dilterence  between  the  free  cyanide  result  in 
llie  presence  of  protective  alknli  or  the  available 
cyanide  result  in  its  absence,  and  the  total  cyanide 
result,  gives  an  approximation  of  the  amount  of  the 
double  salt  present,  in  terms   of   pota.ssiiim   cyanide. 


VHlUlllf. 

.■i()%  winking  solution 
.-.(>%  added  alkali 
Xunierical  average 
Titration  average 


—  C'valiitlc  (as  \\V\  )- 

Total,'     .  Free, 

0114  0  0.-) 


0II.")7 
0-O.37 


0-0; 
O'O; 


One  fourth  of  this  annmnt  gives  an  estimate  for  zinc 
in  the  form  of  the  double  cyanide. 

Vsc  of  J!iiiil/cf. — Standard  solutions,  iniHca- 
tors,  and  correctives,  and  are  all  measureil  ironi 
burettes.  These  are  mounted  on  revolvable  stands 
with  the  result  that  the  complete  series  of  tests  can 
be  made  very  rapidly  :  and  ab.solute  uniforniity  of 
condition  is  assured  for  each  estimation. 

The  llnal  estimation  for  zinc  content  as  double 
cyanide  has  been  checked  by  analysis  for  total  zinc 
in  the  same  sidntion  made  by  the  sodium  sulphide, 
ferric  sulphate, and  potassium  permanganate  method. 
The  clirect  titratimi  results  were  slightly  higher  than 
those  fiom  analysis,  the  greatest  dillerence  amount- 
ing to  0  OO,-)  ;.  These  <liH'erences  were  consistent  and 
comparisons  weie  made  from  solutions  carrying  vari- 
able amounts  of  zinc  The  results  indicated  the 
comparative  accuracy  at  least  of  the  direct  titration 
niethoil  on  the  solution  in  ijuestion. 

Aciditi/ n»d  lli-geiicriitioii, — At  one  time  I  made 
some  expeiiinents  to  delei mine  whether  it  might  be 
possible,  under  oiilinaiy  conditions,  for  the  dmible 
zinc  .salt  in  a  plant  solution  to  be  locally  decomposed 

•  "CheiniDtry  of  Cyanide  Solutions,"  pp.  -■)  ami  2(i. 


in  contact  with  an  acid  ore  or  aji  acid  water,  accord- 
ing to  the  equatiiui  : 

K.,ZnCy  +  H.^SO^  =  JH  Cy  +  /nCy„  +  K.jSOj 

The  conclusions  arrived  at  were  that  such  decoin- 
jiosition  was  possible  in  a  solution  of  low  free  cyanide 
content  ;  but  that  the  hydrocyanic  a  iil  foimcd  is  so 
entangled  with  the  [jrecipitate  of  zinc  cyjinide  that 
subseiiuent  contact  with  alkali  would  result  in  a 
reversion  to  the  original  compound  thus  : 

Zu('y.,  +  •2HCy  +  2K0H  =  K._,ZuCy4  +  ^H.^t ) 
rather  than  conversion  of  the  hydrocyanic  acid    into 
a  cyanide  of  the  alkali. 

Alkalinity  and  Itegcneration. — The  eiination  upon 
N\  liicli  the  suggestion  of  regeneration  of  free  cyanide 
by  means  of  alkali  is  as  follows  : 

K.,ZnCyj  +  4K0H  =  Zn(OK).j  +  4KCy  +  -211./) 

This  eipiatiou  must  be  a.ssunied  in  all  cases  where 
the  simple  titration  of  an  alkaline  working  solution 
is  expected  to  imlicate  free  cyanide  content. 

According  to  Clennell*  the  alkaline  e(iuivalc!its 
should  be  as  follows  : 

Methyl  oraiiiiL-.         t'lienolplithaltiii. 

K.,ZnCy,        4KOH 

41C0H  4KOH  4K()H 

Zn(()K) JKOll  JKOH 

4KCy  ..'.         4KU11  4KOH 

The  addition  of  alkali  to  a  protectively  neutral 
solution  carrying  the  double  cy.-mide  should  theie- 
fore  result  in  an  increase  in  the  sum  total  alkalinity 
to  phenolphthalein,  and  a  decrease  iu  the  sum  total 
alkalinity  to  methyl  orange.  A  number  id'  tests 
that  I  have  nnide  would  seem  to  indicate  that  the 
supposed  leaction  does  n  it  occur.  The  end  points 
with  the  iiheiiolplilhalein  arc  slightly  uncertain,  iuit 
in  no  instance  was  it  iios,sil)le  to  show  an  increase  of 
alkalinity  to  this  indicator.  It  was  ei|ually  impos- 
sible to  siiow  a  decrease  iu  the  alkalinity  due  to  the 
methyl  orange. 

The  ligurcs  in  the  following  test  will  serve  to 
indicate  the  melliod  employed  : 

^ .Mlialiiiit.v  (as    Koll) ^ 

To  Plifiiolplitlialcin.         To  Mutliv  1  i  haimu. 
Pl'Ot  ,    ,.  Total,  „.  Total,  /. 

0015  0115 

0052  0-05-2  0  054 

is  00-2ti  0-033  00,S4 

IS  0-0'26  0031  0084 

In  the  above  test  the  amount  of  alkali  added  wa 
calculated  so  that  the  recognized  direct  titrtition 
method  of  testing,  as  advocated  in  the  most  recent 
text-books  on  metallurgical  inacticc,  would  indicate 
the  whole  of  the  cyanogen  content  of  the  solution  as 

'    free  cyanide. 

1  Mec/iiiiiiad  .Mix/ hit. —In  considering  the  figures  it 
is  interesting  to  note  that  as  regards  total  alkalini- 
ties,  the  ligures  favour  the  assumption  that  nothing 
more  than  a  mechanical  mixture  has  taken  place. 
It  is  also  noticeable  that  the  actual  titration  average 
of  the  protective  alkali  is  in  agreement  with  the 
numerical  average.  Had  regeneration  occurred  there 
would  have  been  a  reduction  in  protective  alkali 
content,  free  alkali  being  used  up  to  complete  the 
reaction  and  the  alkaline  free  cyanide  so  formeil 
being  reiluced  to  neutrality  as  a  result  of  the  adili- 
tion  of  silver  nitrate,  after  the  ferrocyanide,  iu  the 
protective  alkalinity  test. 

Another  point  worthy  of  notice  is  that  the  neutral 
solution,  free  or  available  cyanide  result,  minus  the 
alkaline  solution,  tiital  cyanide  result,  gives  a  de- 
finite idea  of   zinc  content.     The    direct   titration 
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method  is  of  no  value  in  this  connection  and.  as  a 
result,  the  fact  is  often  overlooked  that  a  solution 
may  be  as  foul  with  zinc  after  the  addition  of  alkali 
as  before  it.  This  qnantity  of  zinc  in  solution  is  an 
important  factor  in  the  etHciency  and  economy  of 
operations.  Its  presence  invariably  affects  the  pre- 
cipitation and  soiiietinjes  the  solution  of  gold,  and  a 
regular  estimation  of  its  ('ontent  is  second  only  in 
importance  to  an  estimation  for  free  or  available 
cyanide.  The  cumulative  ill-effects  of  adding 
cyanide  in  lumps  at  the  head  of  the  zinc-boxes  in  an 
eti'orl,  to  improve  piecipitation  is  indicated  by  the 
subsequent  determination  for  zinc  content.  The 
system  is  an  unsatisfactory  palliative  rather  than  an 
actual  remedy,  precipitation  only  being  effected  by 
an  increased  addition  of  zinc  and  a  further  fouling 
of  the  solution. 

Satisfactory  precipitation,  frotn  an  economic  point 
of  view,  is  more  a  question  of  ultinuite  value  than 
actual  metal  content.  The  'barren'  solution  after 
gold  precipitation  may  contain  a  few  grains  per  ton  as 
compared  with  a  corresponding  '  barren  '  solution 
after  silver  precipitation  which  may  contain  as  many 
pennyweights.  Eacli  may  be  referred  to  as  the  residue 
after  satisfactory  precipitation,  but  it  is  obvious  that 
the  question  of  zinc  content  is  more  important  in 
the  case  of  the  treatment  of  gold  ores  whe'e  a  com- 
plete precipitation  is  essential,  a  small  [>ercentage  of 
the  metal  representing  m,  high  money  value.  In 
either  case  tlie  precipitation  is  at  maximum  effi- 
ciency at  the  commencement  of  operations  and 
deteriorates  with  the  accumulation  of  zinc  in  the 
solution. 

In  conclusion  it  may  be  added  that,  in  piecing  to- 
gether the  above  notes,  a  deal  of  recognized  informa- 
tion on  zinc  precipitation  has  been  included  for  the 
sake  of  clarity.  I  wish  to  acknowledge  the  fact  and 
would  make  especial  reference  to  J.  E.  Clennell, 
whose  hand  book  on  cyanide  solutions  is  of  especial 
interest  and  value." — A.  W.  Ali.kn,  Mining  and 
Scientific  Press,  Sept.  20,  191.S,  p.  448.     (H.  A.   W.) 


MINING. 

Sand  Filling.  — "The  extraction  of  pillars  of  rich 
(u'e,  and  permanent  su|iport  of  the  old  workings,  lias 
been  a  problem  for  most  mine  managers  from  the 
days  of  compreliensive  lode  mining.  The  most 
general  practice  has  been  the  close  timbering  of 
iieavy  grouinl  with  expansive  timbers,  but  this  has 
prevented  in  most  instances  the  sul]se(iuent  nrining 
of  portions  of  the  ground,  ami  compelled  the  manage- 
ment to  abandon  numerous  pillars  of  ricli  quartz,  as 
the  tindiers  have  needed  the  su])port  of  the  column 
of  rock  to  sustain  the  tremendous  weight  of  the 
hanging-wall.  Not  only  has  the  acleq>iatesup]iortof 
the  undergronnd  workings  compelled  the  constant 
attention  of  the  manager  during  the  ai-tive  life  of  the 
property,  hut  even  after  the  passing  of  its  productive 
period,  because  of  surface  disturbances.  The  sul  si- 
dence  of  the  old  mine  workings  has  often  endangered 
portions  (jf  towns  and  cities,  and  legislation  has  been 
frequently  threatened  ag.ainst  the  mine  owners  to 
prevent  trouble  of  this  character.  The  lirst  grade  of 
timber  is  certain  to  weaken  and  collapse  xuider  the 
<Mushing  strain  of  millions  i)f  tons  of  settling  earth  in 
the  course  of  years  even  when  supporting  ])illars  are 
permitted  to  carry  the  greater  portion  of  the  strain. 
In  many  of  the  Hand  ndncs,  and  numerous  American 
l)roperties,  it  has  been  found  that  the  ore  ]iillars  show 
decided  signs  of  crushing  after  carrying  the  prodigi- 
ous weight  for  some  years,  even  witli  the  reinforce- 
ment of  close  sets  of  timbers.      This  is  particularly 


maiked  whea  the  vein-system  has  a  fairly  steep  dip. 
Various  expedients  have  been  propo.sed  to  overcome 
ihc  problem,  and  in  several  instances  efforts  have 
been  made  at  its  solution  by  employment  of  steel 
timliers  and  reinforced  concrete  supports.  t)bjections 
to  such  practices  have  developed,  but  the  method 
has  generally  proved  .satisfactory  when  compared 
with  old-time  provisions.  It  has  Kttingly  remained 
for  the  great  Rand  mining  field  of  the  Transvaal  to 
devise  and  perfect  a  method  at  once  satisfactory  and 
inexpensive — a  method  that  has  so  convincingly 
demonstrated  its  merit  that  its  use  is  becoming 
general  throughout  the  greatest  gold  field  of  the 
world  on  the  Rand.  Mining  is  conducted  on  a 
stupendous  scale  hardly  appreciated  in  other  fields, 
and  the  question  of  adequately  supporting  the  mine 
workings  at  low  costs  has  developed  into  a  vital 
consideration.  Practically  all  the  premier  companies 
have  devoted  special  attention  to  the  subject  and 
after  years  of  systematic  experiments  sand-hlling 
has  been  selec^teil  as  the  ideal  solution  of  the  vexing 
question.  The  em|iliiyment  of  the  method  has  been 
particularly  marked  during  the  past  two  years,  and 
its  use  is  making  rapid  advances  throughout  the 
entire  field.  The  success  of  the  experiment  on  the 
Rand  has  claimed  some  attention  from  American 
operators,  but  is  deserving  of  a  better  reception  than 
has  been  generally  extended  it  on  this  side  of  the 
hemisphere.  American  mine  managers  are  proverbi- 
ally slow  to  adopt  tlie  practices  developed  in  foreign 
fields,  which  may  account  for  the  apparent  indiffer- 
ence accorded  the  method  developed  l)y  the  Transvaal 
operators.  One  of  the  most  successful  of  the  sand- 
filling  plants  on  the  Rand  is  that  operated  by  the 
Witwatersrand  Deep,  Ltd.,  which  has  been  in  com- 
mission almut  eight  nujnths.  The  plant  was  designed 
after  the  method  had  been  thoroughly  tried  out  by 
several  otlier  operators,  and  emboilies  all  the  good 
features  of  earlier  installations,  together  with  many 
original  improvements  of  merit.  The  mill  of  this 
company  crushes  about  38,000  tons  of  ore  per  month 
and  60  per  cent,  of  the  reduced  product  is  sand,  or 
approximately  22,tt00  tons.  All  of  this  is  turned 
back  into  the  mine  for  filling  of  old  stopes  and 
other  workings.  The  Witwatersrand  Deep  claims 
are  traversed  by  the  great  East  Rand  dyke  which 
practically  cuts  tlie  property  into  north  and  south 
sections.  In  both  jjortions  of  the  mine  sand-liUing  is 
proceeding,  and  not  only  has  it  facilitated  removal 
of  the  rich  pillars  hitherto  employed  as  snppoi  ting 
agents,  but  also  enables  the  operators  to  mine  large 
areas  of  ground  formerly  inaccessible  under  ordinary 
working  comlitions.  The  sand  is  sent  from  the 
surface  into  the  northern  portion  of  the  mine  through 
a  hole  bored  for  the  purpose,  and  the  .south  section  is 
supplied  by  way  of  a  winze.  At  the  receiving 
terminals  are  placed  rows  of  tanks  commanding  belt- 
conveyors.  These  deliver  the  iirodnct  of  two  sludge 
pumps  where  the  sand  is  mixed  witli  about  four 
limes  its  own  weight  of  water.  In  this  state  it  is 
too  wet  for  direct  loading  into  the  workings  and  first 
passes  to  the  dewalering  statuju  where  six  Caldecott 
dewalcring  cones,  for  each  station,  reduce  the 
moisture  to  about  28  per  cent.  The  amount  of  water 
to  he  used  forms  an  important  point,  and  varies 
somewhat  in  difi'ereni  properties  because  of  natural 
conditions.  AVitluuit  a  sufficient  percentage  of  water 
the  sand  caniujt  be  ellectively  delivered  to  the  various 
portions  of  the  mine,  and  if  the  amount  of  water  is 
excessive  it  must  be  pumpeil  out  again.  The  <iuantity 
used  at  the  Witwatersrand  was  decided  on  after  a 
comprehensive  series  of  tests,  and  has  proven  satis- 
factory   in    this    jiarticular    instance.       The    cost.* 
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altendiiiK  !?urface  handliug  of  the  sand  are  approxi- 
luatoly  tlif  same  as  are  entailed  in  danipin;;  the 
residue,  whilst  underground  vosts  are  slightly  over 
4  cents  per  ton.  It  is  thus  readily  apparent  that  the 
process  is  fairly  inexpensi\e.  As  a  result  of  the 
installation  the  management  states  that  the  safety 
element  has  heen  materially  increased,  anil  damage 
lo  .-urface  buildings  hy  sliding  ground  virtually 
eliminated.  It  lias  also  enabled  the  cariying  on  of 
operations  on  a  larger  scale,  inasmucli  as  more 
extensive  areas  of  ground  may  be  worked  at  once 
without  danger  of  caving.  Besides,  it  permits  the 
extraction  of  columns  of  commmercial  c(\iartzformerly 
left  to  aid  the  timbers  in  sustaining  the  weight  of  the 
hanging-wall.  In  the  old  workings  of  this  property 
several  of  the  pillars  show  signs  of  yielding  to  the 
excessive  strain  and  sandlilling  has  ]M-oven  far 
superior  to  timbers  in  assisting  the  pillars  in  bearing 
the  load  when  it  is  not  deemed  advisable  to  extract 
the  sui)porting  columns.  The  operation  of  the  sand- 
hlling  plant  is  practically  automatic  throughout,  and 
requiies  little  attention,  save  at  the  surface  loading 
stations  and  points  of  appli<-ation.  The  process 
employed  by  the  Witwateisrand  Deep  Co.  is  the  one 
most  generally  favoured  by  Rand  operators,  and 
may  be  considered  a  standard  method  of  sandlilling. 
The  sand  is  taken  direct  from  the  tanks,  and  the  free 
cyanide  neutralised  by  feeding  jiolassium  perman- 
ganate into  the  pulp.  Tests  of  the  treated  product 
are  made  regularly  to  detect  any  trace  of  free 
cyanide  and  |uevent  its  passage  into  the  nnne 
workings.  It  is  essential  that  the  sand  used  in  Idling 
be  sutiiciently  moist  to  pack  well,  as  too  ilry  a 
proiluct  is  more  ditticult  to  handle  and  Hows  through 
the  suiiplyin.i;  japes  and  launders  less  readil)'.  Yet 
the  product  mu-it  not  be  too  moist,  or  the  necessity 
cd'  pumidn;^  out  the  excess  water  means  loss  of  time 
and  added  expense.  While  the  management  of 
the  Witwatersrand  Deep  use  a  mixture  of  seventy- 
two  parts  sand  and  t«entj--eight  parts  water,  the 
juoperty  is  an  exceedingly  wet  nune  and  the  use  of 
a  very  nmist  sand  is  carefully  guarded  against.  The 
company  is  pumping  I,.")00,iiti0  gallons  per  day  at 
present,  and  a  few  months  ago  was  handling  2,000,000 
gallons.  The  excessive  wetness  of  this  mine  is 
attributed  to  the  big  transverse  dyke  which  cuts 
through  a  portion  of  the  Witwatersrand  Deep  and 
neighbouring  properties.  Within  a  short  time  it  is 
expected  the  powerful  new  pumping  system  (d  the 
Kast  Rand  I'roprietary  Company  will  relieve  the 
Witwatersrand  l)eep  of  a  conshlerable  portii>n  of  the 
water,  in  wlii(di  event  it  is  possible  the  jiroportion  of 
watei  used  in  the  sandlilling  will  be  ineieased.  In 
many  of  the  dry  iidnes  of  America  it  wouUl  pndiably 
be  found  desirable  to  employ  a  mixture  containini; 
consiilerably  more  watei  to  insure  best  results. 
Sand-hlling  may  be  carried  on  very  much  as  ordinary 
timbering,  as  the  tinibernian  in  charge  of  the  work 
completes  the  placement  of  the  sand  in  the  workings 
as  the  ore  is  removed.  In  this  way  there  is  no 
necessity  for  leaving  large  open  chambers  unsup- 
ported for  any  length  of  time,  and  caves  or  move- 
ments of  ground  towards  the  shaft  are  eti'ectively 
I'nntrollecl.  The  total  cost  of  sandlilling  on  the 
Rand  varies  from  10  to  li  cents  per  ton,  including 
surface  handling.  It  costs  about  10  cents  per  ton  to 
haudle  the  sand  from  the  vats  and  store  on  the 
dum])s  in  ordinary  praidice.  It  is  thus  apparent  that 
the  sand  can  be  sentdown  to  the  mine  levels  almost  as 
cheaply  as  it  c,in  liesloied  on  surface.  The  danger 
of  caves  in  deep  mines,  anrt  resultant  airblasts  of 
terrilic  severity,  is  intensified  by  the  room  and  pillar 
method  of  mining  and  similar  practices,  and  it  is 


under  such  conditions  tliat  the  use  of  sand  for  filling 
of  the  old  working  claims  particular  attention.  The 
pillar  and  room  methoil  means  large  open  spaces,  and 
a  large  open  stope  is  a  source  of  positive  ilanger.  In 
niany  ndnes  workcil  by  this  method  the  men  labour 
under  cover,  the  guarding  pillars  protecting  lliem 
from  sudden  caves  of  the  hanging-wall.  The  pillars 
are  subsequently  removeil  by  top-slicing.  Rut  there 
is  always  the  possibility  of  the  ground  crushing  down 
the  supports,  unless  a  large  number  of  pillars  are 
pro\  ide<l.  The  method  is  depen<lent  for  success  upon 
the  bringing  down  of  the  capping  eveidy  and 
regularly,  and  it  is  economically  necessary  that  the 
maximum  ijuantity  of  ore  be  caved  down  in  the 
shortest  )io.ssible  period  of  time.  The  method  has 
heen  developed  along  particularly  successful  lines  in 
the  Lake  Superior  district,  and  it  is  imtable  that  air- 
blasts  are  very  (■ommon  in  this  region.  As  before 
stated,  an  airblast  is  caused  by  intense  compression 
of  air  in  a  confined  space.  The  fa'l  of  ai\  enormous 
tonnage  of  roid<  into  a  large  empty  stope  hurls  a 
crushing  wave  of  compressed  air  t.Mough  the  none 
very  much  as  a  similar  wave  is  set  in  action  by  a  gas 
or  du3t  explo.sion  in  a  coal  mine.  The  rushing  blast 
of  air  sweeps  timbers,  cars  and  men  along  with 
tremendous  force,  and  suidi  blasts  have  often  c-aused 
heavy  loss  of  life  and  considerabledamnge  to  property. 
It  is  not  to  be  coniduded  that  airlilasls  are  always 
the  result  of  caving  methoilsof  miinng,  fordisastrous 
blasts  of  this  character  have  frec|Uently  occurred  in 
more  resiricteil  workings.  They  were  not  unknown 
on  the  Comsiock  when  lliat  famous  lode  was  at  the 
zenith  of  its  .L;loiy.  ami  have  developed  in  most  of  the 
deep  nniung  ie;;ions  of  the  world.  A  convincing 
ilemonstration  of  the  teirihc  force  of  an  airblast,  and 
its  deadly  properties,  was  recently  evidcnce<l  at  the 
Miami  copper  ndne,  where  'hree  men  were  killed, 
seven  seriously  injured,  and  others  hurt  in  ndnor 
ways  by  the  swirling  blast  of  air  driven  from  the 
■J4r)-fool  level  Ipy  the  collapse  of  capping  estimated 
to  comprise  :^,oio,OOll  tons.  In  this  nune  the  men 
work  under  protecting  pillars,  and  the  falling  rock 
itself  caused  little  danmge.  Rut  the  <-ave  drove  the 
compressed  air  fiuth  at  terrilic  velocity,  carrying 
aeath  and  destruction  into  the  nearby  ilrifts.  The 
resistless  nature  of  the  blast  was  evidenced  by  the 
driving  of  a  T-ton  motor  and  15  ore  cars  along  the 
track  lor  .00  feet,  .lespite  the  desperate eliorts  of  the 
motorman  to  check  the  terrilic  foice  of  the  rushing 
wind.  In  foreign  lidds  the  airblast  has  been  a  most 
destructiie  agent,  and  the  frei|Uent  occurrence  of 
such  accidents  on  the  Rand  was  one  of  the  jirinie 
reasons  for  adopting  the  sandlilling  method.  The 
danger  of  airblasts  has  been  given  little  consideration 
by  metal  nnners  in  the  past,  although  numerous 
precautions  have  been  taken  to  guard  against  the 
danger  of  falling  masses  of  rock.  The  series  of  air- 
blasts  recently  occurring  in  many  districts,  however, 
particularly  in  deeiJ  nnnes  and  w  heie  large  stopes  are 
worked,  have  awakened  maimgers  to  the  presence  of 
an  element  of  peril  that  must  Vie  yuaided  against  as 
carefully  as  other  iiotential  souiccs  of  danger.  It  is 
univeisally  conceded  that  the  most  dependable 
guardian  against  the  airblast  is  an  adei|Uatc  su]i]jort 
of  the  roof  of  the  underground  workings,  but  condi- 
tions are  frenuently  of  such  a  nature  that  close 
timbering  is  economically  impracticable.  In  many 
districts  timbers  are  ditticult  to  secure,  and  costly  to 
instal.  while  the  margin  of  prolil  attemlant  on  nunc 
production  is  so  lindtcil  that  the  management  does 
not  feel  justified  in  assuming  further  e\penses. 
Under  the  present  exigencies  of  the  commercial  era, 
each  mining  company  is  endeavouring  to  rush  pro- 
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ductioii.  Practically  eveiy  piogi'e>i.sive  uiaDager  i.- 
striving  to  extract  the  largest  possilile  quantity  of 
ore  witliiii  a  specilied  time,  ami  tlie  earning;  of 
ma.xiiiiiini  prolits  forms  the  cliief  coiisiileration.  l>ut 
sucli  a  [iractii-e  lias  its  drawliacks  anil  iienallies,  and 
the  insuHicient  support  of  heavy  grounil  too  often 
entails  subsenuent  costs  and  ilelays.  When  the 
les.soiis  of  Rand  mining  are  studied  and  analysed, 
and  it  is  realized  that  the  saml-lilling  mcthoil  has 
only  lieen  adopted  after  years  of  comprehensive  and 
intelligent  trials  by  Ihe  leading  Transvaal  (Mjm]ianies. 
it  seems  strange  that  the  practice  has  not  been  given 
greater  approval  hy  American  operators.  The  method 
was  not  employed  by  the  Kand  compaiues  before  its 
merit  had  been  detinitely  established,  ami  while 
most  managers  admit  there  are  nniny  opportunities 
for  improving  the  system,  it  has  incontestably  saved 
au  immense  sum  to  several  operators,  and  facilitated 
extraction  of  ore  from  sections  of  ground  previously 
inaccessible.  Not  only  has  sand-tilling  proveil  of 
inestimable  benelit  in  protecting  the  mine  from  the 
effects  of  disastrous  cives,  but  has  also  increased  the 
important  factor  of  personal  safety  whenever  em- 
ployed. And  the  human  factor,  the  adequate  pro- 
tection of  the  employees,  must  be  considered.  I'nless 
the  miners  Unow  they  are  working  in  a  fairly  safe 
stope,  with  all  jiossible  precautions  exercised  to 
secure  them  from  accidents,  they  cannot  be  expected 
to  remain  .satisfied  with  conditions,  nor  to  do  their 
best  work.  No  man  can  give  his  best  when  he  knows 
that  danuer  coosianlly  hovers  near.  And  no  man 
will  work  for  long  in  a  property  he  knows  to  be 
abs<dutcly  unsafe.  Kurlhermorc.  it  is  the  duty  of  the 
company  to  piotect  its  men  to  the  utmost  of  its 
ability.  And  as  a  means  of  |)rotect, ion  the  sandlilled 
workings  have  dcmonstratcil  their  worth.  The 
subject  is  commem'ing  to  claim  sonu;  attention  in 
.\nierica,  .ami  lias  been  given  a  trial  in  some 
instances,  but  has  yet  to  be  given  the  sniiportby  the 
mining  fraternity  to  whicli  [land  results  prove  it  to 
be  entitled."  .A.  II.  M AKriN,  Mr.iinia  Minimi 
./o»r»'i/,  (trU  I'.IIH,  p. -tTT.     (II,  A.  \V.) 


.VicinKxr  w  1  rii  a  Benzole  I, ofOMiiii\K  .\  r  ihf. 
Rossi.i'.iiiiNi'oiA.ssir.M  SALrMi.N!;s, ^"  In  front  of 
a  pillar-aml-post  working  place  eight  workmen  «ere 
rendered  insensible  by  fumes  fioiii  a  bi'iizole  locomo- 
lixc.  (hie  of  them  died.  The  imestigation  in- 
stituted showed  that  ihc  aicumulal  ion  of  L;as  in  part 
<'anie  from  the  ben/.olc  locomotive,  the  mac  liinciy  of 
which  had  been  luiiiiing  disconnected  foi  about  an 
hour.  Owing  to  a,  loose  screw  in  the  mechanism 
which  produced  tlie  ignition,  the  latter  frc'iuenlly 
missed,  and  thus  benzole  Mowed  into  the  workings. 
Meanwhile,  a  vemilator  intended  to  assist  the 
current  had,  owing  to  insullicicnt  supply,  drawn  air 
through  an  iuili,:;lit  brattice,  instcail  of  round  it, 
and  thus  produced  short  circuit.  ( 'arbonic  oxide 
gas,  which  issued  in  small  r|uantities  from  Ihe  salt, 
had  also  collected,  and  the  two  g.ises — benzole  and 
carbonic  oxiile  ii.ad  together  overcome  the  men.  ]n 
future,  the  running  of  the  machinery  without  load 
is  to  be  a\oided  as  far  as  |iossible.  in  regard  to  the 
ventilator,  c;ue  is  lo  be  taken  that,  in  carrying  the 
current  to  remote  places  in  connei-tion  with  bratti<-es, 
at  least  the  quantity  of  air  suitable  for  the  suction 
is  provided."— ZlKHARTll  {Zr,t.ii:hr.  f.  Urn/,  Hii/t.- 
>i.  SaliMiia-s.,  191.3,  Vol.  1x1.,  p.  ■214-222),  Trans- 
rictioiia  Iiixlilitte  of  Minlii'i  Eiiqitirer.f,  .Inly,  1913, 
p   :.".().     (K.  1'.)      ' 

1 1!  I  DCS  MINK  I'RO.M  Till-,  NEW  ItlKTfOX  I  l-.l  .N  Ml.NKS. 

—"This  mineral,  which  has  been   found  in  several 


.South  African  gold  mines,  is  an  alloy  or  intimate 
mixture  of  Ir  and  Us  with  generally  some  Rii. 
It  was  collected  from  battery  concentrate, 
black  sand  residues,  ami  die  sand,  where, 
because  of  its  high  sp.  gr. ,  it  was  with  ditliculty 
separated  from  Au.  The  amounts  found  were  too 
small  for  it  to  be  of  other  than  scientitic  interest.  A 
quantitative  analysis  of  a  concentrate,  after  reiiioi- 
inj;  the  Hg  used  in  amalgamating  gave  Au  1  "24,  Ft 
(I  111.  l-'e  (as  l'e.,0,)  1  ■29,  Ni  (as  NiO)  (Iti6,  and  '  Os- 
miridium  '  9.Jo2,  the  lattcrcontaining  about  4o",  of 
li,  which  imlicated  that  the  mineral  was  essentially 
iridosmine.  Part  of  the  Ke  was  in  the  free  state  ami 
]ircdiably  ciiiie  from  tiie  stamp  used  in  crushing  the 
ore.  The  iridosmine  and  associated  metals  have  not 
been  recognised  in  xitit  underground  nor  in  hand 
s|ieciinens  ;  they  are  associated  with  .\\\  and  pyrites: 
liiey  seem  most  likely  to  occur  in  that  auriferous 
banket  reef  known  as  Carbon  Leader,  which  is  dis- 
tinguished by  the  abundance  of  C,  and  further  they 
carry  Ni.  These  metals  are  of  secondary  origin  and 
occurred  in  minute  projiortions  as  primary  segrega- 
tions formed  by  magniatic  concentration  in  basic 
eruptives.  I5y  the  last  or  pncumatolytic  phase  of 
eruptive  activity  they  were  extracted  from  the  dikes 
by  superheateil  gases.  ]>ater  hydrothernial  action 
probably  jdayed  an  important  part  in  cmicentrating 
llieminlhe  iMiiket  reefs,'' — C,  l!Ai;i.N<i  HdRWdim, 
Chnn.  A'eicv,  107,  2:i0-2.  244-.">,  2.)3-5 :  I'hrniical 
Ahslrarts;   Vol.    7,   No.    17,   Sept.    Ill,    I91S,  p.  2917. 
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Exi'Misivi;  Kii  [ciloNcv.  — "Tliis  article,  taken 
from  the  Mt.iiran  Minitxj  Journal,  (17,  :U4-ti)  vdai'cs 
special  emidiasisoii  the  use  of  strong  detonators.  No. 
S  dctimators  are  recommended  forgel.itme  explosives 
and  .-it  least  No,  6  for  other  .grades.  Strong  detona- 
tors ensure  complete  detonation  and  therelori' 
i;reater  elliciency,"  -A.NtililiSo.V,  <'ltiniiral  Ab.itrarls, 
No.  20,  20/I0/1:!,  p.  ;f")H).     (T.  D.) 
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Per  ton 
.Milleil. 
.•50.407 
0.209 
(1.015 
3.5SS 
1.493 
0  261 
0.042 
0.221 
0.508 

.■^6.744 

The  cost.s  are  e.vpected  to  be  brought  down  to 
approximately  .So-jO  per  ton  under  normal  conditions. 
The  w.iges  |iaid  range  from  .■<3.25  to  .■<3.7.")  per  day  tor 
'•killed  labour  and  from  .-;2..50  to  .sS  for  unskilled. 
Eight  hours  are  wfukcil  in  the  mill  and  nine  in  the 
mine  Bed  and  hoard  are  furnished  for  6Cc.  per 
t\,\y.  " —  Kiiqineerinq  ami  Minimi  .Juinnitl,  Oct.  IS, 
1913,  p.  739.     (A.   R.I 


.\diiiini>traiion.  managpinent.  iiwurance,  etc. 

( Inneral  charges    ...         ...         ...         

Clearing  surface  roads,  etc. 

.Mining        

.Milling  (not  including  alterations)     

( Iperaling  cam|i    ...         

Loss  on  temporary  hoarding  houses    ... 

Alterations  to  mill  and  jihint    ... 

Strike  e.xpense      

Total 


MI.SCELLAXEOUS. 

llAXn  TERMlNOLoav.  — "  As  is  generally  known, 
the  pioneers  of  the  \^  itwatersrand  adopted  several 
Australian  terms  and  called  their  lodes  "reefs.' 
Finding  a  type  of  ore  with  which  previously  they 
were  unfamiliar,  they  harrowed  a  Dutch  word,  and 
called  it  '  lianket.'  Further,  being  more  eager  to 
make  money  than  to  preserve  the  English  language, 
they  spoke  of  their  workings  as  '  drives,'  not  drifts  : 
they  sought  'high  values,'  meaning  ore  having  a 
liigli  assay-value:  they  ilelved  in  search  of  'good 
gold,"  not  doubting  that  all  gold  was  good,  but 
desiring  gold  in  goodly  proportion.  Even  educated 
engineers  borrowed  the  language  of  trammers  and 
timberinen,  so  that  ore  was  described  as  '  payable,' 

Includes  cost  of  repairiiit'  ^iml  lining  thiee  lulu-  mills. 


instead  of  profitable  ;  waste  became  '  mullock  : 
shale  was  loosely  labeled  'slalc  ;'  and  the  locality 
itself  became  '  the^c  liclds.' 

'  Banket'  is  a  genuine  addition  to  the  English 
language.  It  is  the  wonl  used  by  the  Dutch  for 
almond  cake  :  it  is  signilicant  and  full  of  local 
colour.  A  '  banket  '  stands  for  a  (Mmi;lomerate  con 
taining  sullicient  gidd,  or  any  other  valuable  metal, 
10  be  exploited  as  an  ore  deposit.  ■  Banket  in  its 
etymology  hark-,  back  to  the  Dutch  domination  of 
the  Transvaal,  and  to  the  great  series  of  gold  beai 
ing  conglomerates  or  almond-rocks  associated  with 
the  modern  mininj;  development  of  South  Africa,  ll 
is  coinenient  to  use  '  conglomerate  '  in  petrography, 
and  'banket 'in  economic  geology.  l\very  bankei 
must  be  a  conglomerate,  hut  not  many  conghim- 
erates  are  bankets.  By  giving  precision  of  meaning 
to  words,  anil  by  setting  aside  special  words  for 
special  dutie-,  wii  gain  accuracy  of  expression. 

Another  useful  South  .-Vfrican  addition  to  techni- 
cal   English   is   '  deep-level.'      The   lirst   proi)erlies 
developed  frma  the  surface  were  kn  .wn  a.^' outcrop' 
mines  ;  these  had   no  extralateial  rights,  and  were 
estopped   from    trespassing   beyond    their   side  lines 
projected  vertically  ilownward.      The  next  mine  on 
the   dip  of  the  lode  became  known  as   the  '  deep- 
level' mine  or  '  deep  '  of  the  corresponding  outcrop 
properly  ;  thus  the   Ferreira   Deep  exjdoits  the  ore 
beyond'and  below  the  limits  of  the  Ferreira.     In  the 
same   way    the   Tamarack,    in   the   Lake    Superior 
copper  region,  is  the    'deep'   or   '  dee|)-level '  of  the 
Calumet  iV  liecla.     On  the  other  hand,  the  habit  of 
writers    on     Band    geology    to    use   such    terms    as 
'reefs,'  'reef-matter,'  'values,'  ami  the  like,  temls 
to  obscure  the  basic  economic  feature,  namely,  tnat 
the  conglomerate  is  '  ore.'     We  have  read  articles  on 
the  Witwatersrand  in   which   the   words  'ore'  and 
'  lode  '  were  absent   to  such    a   degree  as  to  warrant 
the  reader  in   forgetting,    or   failing   to   apprehend, 
that  the  ileposits  under  diseu>^ion  were  the  object  of 
prolitable  industry.       The   word    'reef   was    intro- 
duced into  mining' by  the  sailors  and  stewards  who 
left  their  ships  to  participate  in  the  rush  to  Ballarat 
and   Bendigii  in   1.S51.      To  them   a  rock  projecting 
above  the  water  was  a  reef,  and  when  they  saw  out- 
crops of   .|uartz    they  likened   them    to   one    of  the 
periU  of  navigation.       However  descripti\  e  the  term 
may  be  when  ap|died  to  an  orebody  emerging  above 
the' plain,  it  is  wholly  a  misnomer  for  lodes  that  have 
no   outcrop  and   for  oieboilies  found   far  below  the 
surface.     Any  significance  that  '  reef '  may  have  in 
mining  is  entirely  lost  when  applied  to  ore  discovered 
or  intersected  far  from  sunlight,  especially  when,  as 
in  Rhodesia,  it  may   be  a   mass  either  lenticular  or 
without  delinable  shape.     Fortunately,  it  is  a  local 
term  peculiar  to   Australia  and  South  Africa.       In 
other   equally   important   mining   regions  it  is  not 
legal  tender,  but  one  of  the  many  spurious  verbal 
loTnages  of  illiteracy.     Xor  is  it  ref|uired.     We  have 
•  lode  '  and   'vein.'       Indeed,   the  use   of   'reef   has 
tended  to  obscure  the   fact  that  the  ore  deposits  of 
the  Witwatersraml  or  'white  waters  range'  are  not 
unii|Ue.   except   in   their   persistence.       Beds  of  con- 
glomerate containing  gold  have  been  found  elsewhere 
in  many  regions.      Cold  is  fcjund  enriching  rocks  of 
every    kind,    both    crystalline    and    clastic.        The 
deposits  exploited   in  the  environs  of  Johannesburg 
are  lodes  as  much  as,  and  no  less  than,  those  of  other 
celebrated  mining  districts.      A    '  lode  '  is  a  deposit 
having  such  continuity  of  structure   as  will   lead  a 
1    miner  to  the  discovery  of  ore.     The  word  comes  from 
the  Anglo-Saxon  word  lad.  from  lithnn,  to  go,  and 
is  related  to  kndnii,  to  lead,  another  derivative  from 
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Hthan.  'Vein'  may  iiol  lilly  ilescribe  the  bed  of 
conglouieiate,  because  it  is  not  typically  a  ramify- 
iiij;  fiaoture  or  lissuie  lille^l  oi-  followed  by  ore,  Iml  a 
syarn  ol  banket  is  eei'tainl\'  Jiioie  nearly  a  lieddcd 
vein  than  a  '  reef,'  in  so  far  as  these  terms  have  any 
[irecise  meaning.  '  Drive'  is  an  error  %\  hen  nsed  as 
a  synoiiyjii  for  'drift.'  The  mirier  drives  his  worU- 
inn',  whic-h  results  in  a  'ilrift.'  'Alulloc-U'  is  a 
wretelied  Australian  vulgarism  that  only  idiscrir-es 
meaniirg.  It  stands  for  waste  rocU,  the  reject  from 
or-e.  When  the  Anstr-alian  sailors  anil  slre|iheicls 
introduced  "good  gold,'  '  poor  gold,'  ''rich  gold,'  and 
so  forth,  to  express  the  relative  richness  of  their  ore, 
they  garbled  their  speech.  No  need  arises  for 
educated  men  to  adopt  such  illiteracies.  'I'lms  also 
'  values,'  with  '  high  '  and  'low  values,"  was  origin- 
ally arr  abbr'eviatiorr  for  oi-e  valuable  by  reason  of  its 
metallic  contents.  As  now  u.seil  it  is  only  a  mis- 
leading colloquialism.  To  seek  values  in  amine  is 
comparable  to  the  pur'suit  of  a  (juadr'atic  eijuation  irr 
an  automobile.  Whatever  excuse  there  may  be  fur- 
carelessness  in  casual  talk,  there  i.s  none  for'  the 
inti'oduction  and  use  of  sirch  phr'ases  in  scientilic 
wr-iting.  .\gairr  we  say  that  accuracy  of  thought  is 
fostered  by  precdsion  in  the  use  of  the  vehirde  of 
thought,  rramely,  hrnguage,  whei'ebj'  we  transfer 
ideas  from  one  to  the  other. 

'Shale"  arrd  'slate'  are  dill'ercrrt  rocks.  No 
educated  eirgiireer  should  use  one  terirr  for  the  other. 
A  '.shale'  is  fissile  alorrg  ils  lamination,  which  is  its 
line  of  original  deposit.  A  'slate'  is  Irssile  alorrg 
lirri;s  irrdc|icirdcrrt  of  the  ^tratilicatioir  aird  usually 
at  a  high  angle  with  it.  'I'ayable'  is  a  rrrer-c 
\  rilgai'isrrr.  Or'e  docs  rrot  '  pay  '  nor-  is  it  able  to  pay  ; 
it  yields  a  prolit :  it  is  pi-nlitable,  Evcrr  if  we  over- 
look the  use  of  arr  iritr-.-r.rrsitivc  verb  as  if  it  wer'c 
transitive,  il  remains  a  fact  that  or-e  that  orrly 
'pays,' that  is,  meets  the  e.\perrse  of  c.vploitatioii. 
has  rro  ecorrorrric  worth.  To  have  that  it  rrriist  yichi 
a  prolit  ;  it  rirust  be  prolitable.  .-Xs  for  '  lii-lds,'  this 
also  is  scai-ccly  wdrtliy  of  (-asligatiorr.  Il  is  brn-dlic. 
As  an  alibrevialioir  fr-oirr  goldlields,  it.  exerrrplilies 
the  hankerirrg  for- arr  irre.xprossivr^  plui-al,  the  si|Uan- 
dering  of  a  useful  inllectiorr,  and  the  puimlar  farrcy 
for  the  abstract  as  against  the  concr-ete.  These 
matters  of  terminology  seerrr  petty,  but  they  are  not. 
Apart  fr-om  I  he  clarihcatiorr  of  tbongUt  by  the  lilter- 
ing  o(  language,  it  is  winthy  of  remerrrbrarrce  that 
the  Knglish  language  is  the  corrrrrron  heritage  rrot  of 
the  Briton,  the  American,  the  Australiarr,  or  the 
Africander,  each  and  severally,  but  of  the  400 
milliorrs  of  Engli,sh-.speaking  peojiles  oir  both  sides 
of  the  eijuator  and  in  both  hemispheres.  All  of  us 
.share  a  priceless  inheritarrce,  our  common  literature, 
and  it  should  be  our  airrr  rrot  to  curtail  the  useful- 
rress  of  it,  es|iecially  irr  technical  science,  by  the 
employment  of  terrrrs  half  understood  locally  arrd 
misunderstood  evei-ywherc  else."— T.  A.  RlCK.\ni), 
Miniiiji  1111(1  Sriciitific  I'rrsx,  Nov  S.  I'll 3  o  Til' 
(II.  A.  W.)  '■ 


XKW  KKR-I'II.ISKI!  FACTfll.'V  fN  C.U'E  C'OLOXV.— 
"  H.  M.  Trade  Comniissinner  for  South  Africa 
reports  that  a  company  has  been  formed  irr  Cape 
Towir,  with  a  capital  of  f:.'0,(IOO,  foi' the  nranufai-ture 
of  fertiliser's.  The  company  proposes  to  deal  with 
lislr  caught  irr  Tabic  Hay  ,-r'rrd  with  the  ollal  there- 
from, a  rcgrrlar  supply  of  not  less  llrarr  oO  Inrrs  of  r.iw 
nnvterbil  beiirg  assrrr-ed.  Works  are  to  be  established 
at  Woodstock."  -H.  M.  Tii.\Dii  Commissioneh, 
Oil  and  Colour  Trader  Jonntal,  Nov.  1,  1913,  p.  1552. 
(J.  W.) 
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Allen,  11.  Stanley.  I'Iroto- Electricity  :  the  Lib- 
er-ation  of  Electrons  of  Light  :  with  chapters  oir 
Fluorescence  and  Phnsphoresceni'e  and  Photo-Chemi- 
cal Actions  and  Photography.  .Svo,  pp.  234. 
Loni/iiiaiis.     Net  7/ti. 

I5all.  .1.  D.  W.  Reinforced  Concrete  Railway 
Strrictur-es.     Svo,  pp.  •2'2.S.     Coiii/able.     Net  8/-. 

Blaine,  Robert  Gonlou.  Hydraulic  Machineiy, 
with  an  inti-oductiorr  to  Hydraulics.  3id  Kdiliorr. 
Revised.     Svo,  pii.  4S2.     S/jhii.     Net  10/0. 

Cams,  P.  The  Mechanical  Principle  and  the 
Non-Mechanical.  Svd.  (J/)eii  Court  Fitl)lisliiiif/ I'o. 
Net  4/-. 

Cary,  K.  R.  l-iolriiion  of  Raili'oad  Problem.s  by  the 
Slide  Rule.      I.Srno.     I'onstnhlf.     Net  4/6. 

Clowes,  Frank,  >V  Colennm,  .1.  B.  Elementary 
Practical  ('liemistry.  Part  1.  Ceneral  Chemistry. 
6lh  editiorr.     Ci.  8vo,  pp.  238.      CliunliUl.     Net  3/(1. 

Dnncair,  d.  .Vpplied  Mechanics  for  Engineers. 
Svo,  pii.  732.     M:iriinll(,,i.     Net  S/6. 

Fleming,  \.  P.  .M.,  \-  Johnsorr,  R. 
Design  of  F.lei'trical  ^\'irrdings. 
Loiii/niaiis.  Net  7/t). 
■  Fowlers  Mechanical  Engineer's  Pocket  Book, 
1014.  12Mro.  Sriciitijii;  I'ltbli.Mii;/  Couipaiii/.  Net 
1/0.    Leatbei-ette  rret  2-6. 

Cranjon,  K.,  \  Kosenlicrg,  P.  A  Practical  Manual 
to  Autogerrous  Weldiirg  (Uxy-.\cetylene).  With  a 
chapter  orr  the  Cutting  of  Metals  with  the  lUowjupe. 
Svo,  pp.  250.     C.  Criffiii.     Net  5/-. 

Hiller,  Edw.-ird  G.  Steam  Boiler  Construction  : 
Rules  of  the  National  Boiler  and  (•eueral  Insurance 
Co.,  Ltd  ;  with  notes  orr  Materials,  etc.,  etc.  Svo, 
pp.  lOS.      Ttifilor  Giirnclt.     Net  1/0,  bils.  net  1/-. 

lliller,  Edwai'il  {',.  Workiirg  of  Steam  Boilers; 
being  instr  irctiorrs  respecting  the  workirrg,  tieatmcnt, 
arrd  atterrdancc  of  Steanr  Boiler-s.  Svo,  pp.  I4S. 
Tni/lur  i:<inirtl.     Net -2/-,  bds.  net  1/6. 

Inchdey,  Williarrr.  The  TIrcor-y  of  Heat  Engirres. 
Svo,  pp.  5(12.      I.DiKiiitiiiin.     Net  7/0. 

Jorres,  II.  C.  A  .New  Era  in  Clremistr-^-.  Ci-.  Svo. 
Vnnstabtr.      Net  S/6. 

Jordan,  L.  C.  The  Practi<'al  Railway  Spiral. 
Cr.  Svo.     Coii.ttiililr.     Net  6/-. 

Kirkpatiick,  R.  The  Nummnlospher'i,  Part  II. 
The  (ierresis  of  the  Igneous  Rocks  and  of'Meteorites. 
Svo,  swd..  pp.  l(i.     Lainlei/.     Net  1/-. 

Ryan,  J.  C  Health  Preservation  in  West  Africa. 
Cr.  Svo.     ridle.     Net  5/-. 

Thompsoir,  Sir  J.  J.  Rays  of  Pcsitive  Electricity 
and  tltt-ir  .Application  to  Chemical  Analysis.  Illus- 
trated.    Svo,  pp.  14tl.     LoHfiinans.     Net  5/-. 

Traill,  Tborrras  W.  Boilers  :  Marine  and  Land  ; 
their  Construction  and  Strength.  4tli  eilition 
(reprinted).  12mo,  pp.  600,  leather.  ('.  Griffin. 
Net  10/6. 

Turner,  I).  Radium  :  its  Physics  and  Thera- 
peutics. 2nd  edition  (revised  and  enlarged).  Cr.  Svo. 
BiiiUicrc.      Net  5/-. 

Walters,  F.  Rnfenacht.  Sanatoria  for  the  Tuber- 
culous, including  a  description  of  irrany  existing 
institutions,  eti'.  4tlr  edition  (eirtii'ely  rewritten). 
Svo,  pp.  400.      G   Allen.     Net  l'2/6. 

\Vardale,  W.  T.  Village  Electrical  Installations. 
Illustrated.      Cr-.  Svo,   pp.   SS.      n'liMahn:     Net  2/-. 

Warnes,  Arthur  R.  Coal  Tar  Distillation  and 
Working  up  of  Tar  Products.  Svo,  pp.  198.  J. 
Allan      Net  7/0. 

Wight,  John  T.  Elementary  Graphic  Statics. 
Or.  Svo,  pp,  240.     Wh'ittaher.     Net  4/-. 
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AiUlyniaii,  V.  T.- Practical  X-Ray  Work. 
Allen,  S.  —Organic  Analysis,  vols!  3-7. 
Anderson,  J.  \V.— rrospector's  Handbook, 
Andre,  G.  G.— Practical  Treatise  on  Coal  .Mining. 
Andrews,   E.    C. — Report  on   Cobar  Copper  and 
tlold  Field. 

Andrews,   E.    C— The   Forbes  Parkes    Goldfield, 
New_South  Wales. 

Angernianii,  C. — Xapbtba-Geologie. 
-Annals  of  the  S..\.  Museum,  vols.  1-7. 
An.son,  B.  O.— Machine  .Switching  in  Telephony. 
Apercu  de  la  Richesse  Minerale  de  la  Russie. 
Austin,  L.  S. —Metallurgy  of  Common  Metals. 
Babu,  L. — L'Ecole  des  Mines  de  Saint-Etieune. 
iJanniza,    H.  —Das    Berg-   and  Hnettenwesen   des 
<)berhar/es. 

Barneveld,  C.  E.  v.— Iron  Mining  in  Minnesota. 
Bischof,     C.  — Analysen     in     der     Thonindustrie 
Benutzten  Mineralien. 

Bijl,   H.  V.  d. — Absorptions  Vernioegen   im   Elek- 
trischen  Felde. 

Bijl,    H.    V.    d. — Bestimmung    der    Erstenergien 
Licluelektri.seh  Elektroiien. 

Bijl,  H.   V.   d. — Bestimmung  der  lonenbeweglich- 
keiten. 

Bijl,  H.  V.  d. — Ueber  langsame  lonen  in  Fluessigen 
Dielektriken. 

Bijl,    H.   V.    il. — Verhallen  lonisierter   Fluessiger 
Dielektrika  beim  Durehgang  Elektrischer  Stroeme. 
Blount,  B. — Lecture  on  Cement, 
lirodigan,   C.    B.— Rand   Practice   in  Deep  Shaft 
Sinking. 

Bruckniann,  J.  A.  v. — .\rtesische  Brunnen. 
Brunlechner,  A. — Die  Minerale  des  Herzogthuins 
K.iernten. 

liuckley  &  Buliler.— (/Quarrying  Industry  of  Mis- 
souri. 

Burnham,  M.  H. — Moilern  Mine  Valuation. 
Carne,   J.    E. — Mercury    or   l))uicksilver   in    New 
Soulh  Wales. 

Chamberlain,  T.  C. — Rock-Scorings  of  Great  Ice 
Invasion. 
Chauvet,  Dr.  C. — Eaux  Minerales  de  France. 
Clark,    L. — Elementary   Treatise  on    Electricical 
Measuren^ents. 

Clarke,  F.    W. — A  Recalculation  of   the  Atomic 
Weights. 

Clement,  C. — Richesse  Minerale  du  Luxembourg. 
Clerk,  1). — The  Gas  and  I'etrol  Engine,  2  vols. 
Coleman,  A.  P. — The  Nickel  Industry. 
Cotta,  B.  V. — Der  Altai. 

Cotta,   B.   V. — Erzlagerstaetten  im  Banat  und  in 
Serbien. 

Cotta,  B.  V. — Lehre  von  den  Gangeri. 
Crane,  G.  W. — Iron  Ore^  of  Missouri. 
Credner,  H. — Die  PhosphoritknoUen  des  Leipziger 
M.  (Jligocans. 
( 'rutis,  L.  S. — Rise  and  Progress  of  Broken  Hill. 
Denny,    G.    A.  —  Commercial    Aspect    of    Rand 
Profits. 

Fitzsimons,  F.  W. --Snake  Bites  and  Their  Scienti- 
fic Treatment. 
Freiberg's  Berg-  und  Huettenwesen. 
Geen,  B. — Continuous  Beams  in  Reinforced  Con- 
ciete. 

Grimm,    .J. — Die    Lagerstaetten    der    Nutzbaren 
Mineralien. 
Groddock,  A.  v. — Geognosie  des  Hartzes. 


Groothoft",    C.    T.  —  Een    Nieiiwe    Verwerkings- 
niethode  van  Pyriet. 

Hatch,   F.  H.  — Report  on  Mines  and  Minerals  of 
Natal. 

Hatle,  E.— Die  Minerale  des  Herzogthums  Steier- 
mark. 

Heaton,    N.  —  Production    and    Identilication    of 
Artiticial  Ciems. 

Hinds,  H. — Coal  Deposits  of  Missouri. 
Holloway,  V,.  T.— Sieve  and  Screen  Apertures. 
Hoover,   C.    H.— Agricola's   "  De   Re   .Metallica" 
done  into  Englisli. 
James,  .-\.— ("yanide  Practice. 
Jamison,  C.  E.— Douglas  OiHield. 
Jamison,  C.  E.— Salt  CreeJ<  Oilfield. 
Jarchow,  H.  X.— Forest  Planting. 
Jentzsch,  A.  -Geol.  und  Mineralog.  Literatnr  des 
ICon.  Saelisen. 

Jervis,    W.    P.— Mineral    Resources    of    Central 
Italy. 
Jones,  D.  E.  — Examples  in  Physics. 
Jones,  B.  E. — Reinforced  Concrete. 
Journal  of  Institute  of  Metals,  vols.  6-9. 
Katzer,  F.— (ieol.  Karte  von  Boehmen. 
Kempe,  H.  R.— Post  Ottice  Telegraph  History. 
Ivisch  &  Co. — On  Patents. 

Lejeune,  A    S.— Mine  Sampling  and  Ore  Valua- 
tion. 
Lindgren,  W.-  Mineral  Deposits. 
Lindsay,  Lord— Screw  Cutting  Tables  for  Engi- 
neers ami  Machinists. 

Mackenzie,  G.  C— Magnetic  Iron  Sands. 
Matheson,  E.— Iron  Bridge  and  Roof  Structures. 
McCuUoch    \-    Enters. —Winding    Engines    and 
Winiling  Appliances. 

Meares,  .1 .  W.  —Law  Relating  to  Electrical  Energy 
in  India. 

Melhn-,    E.   T.— Normal   Section   of   Lower  Wit- 
watersrand  System. 

Mellor,    E.    T.— Structural   Features    of   Central 
Witnatersrand. 

Mellor,    E.   T.— Structural   Features  of  Western 
Witwatersran<l. 
Mellor,  .1.  W.— Higher  Mathematics. 
Miers,  H.  A. — Mineralogy, 
Mitchell,  C.  F.— Building  Con.struction,  2  vols. 
Munroe,  C.  E.— The  Nitrogen  Question  from  the 
Military  Standpoint. 

Nathorst,  A.  G.— Fossil  Flora  of  Arctic  as  Evi- 
dences of  Geological  Climate. 
Nautical  Almanac,  191.5. 

Pallett,  H.— Millers',  Millwrights'  and  Engineer- 
ing (iuide. 

Pacinetti,    A.  —  Descrizione   di   una    Machinetta 
Elettro-Magnetica. 

Peddie,   R.    A.— Engineering    and    Metallurgical 
Works,  190719U. 

Pittman,  F.  E.— .\rtesian  Water  Supply  of  Aus- 
tralia. 

Posepny,  F.— Die  Genesis  der  Erzlagerstaetten. 
Posepny,     F.— Erzlagerstaetten     von     Raibl     in 
Kaernten. 
Precht,  Dr. — Die  Salzindustrie  von  Stassfurt. 
Records  of  the  Albany  Museum,  vols.  1-2. 
Richter,  M.  M.— Lexicon  der  Kohlenstofl'-Verbin- 
dungen,  vols.  1-4. 

Sandberger,     F.  —  Untersuchungen     ueber     Erz- 
gaenge. 

Sawer,  E.  R.— Memoirs  of  Cedara,  vols.  1-3. 
Scaife,     T.     .\.— The     Breede     River     Irrigation 
Works. 

Sehulze. — Litliia  Hercyniea. 

Searle,  A.  B.— Natural  History  of  Clay. 
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Standard  Measurement  of  Builders'  Work  In 
South  Africa. 

Thorpe,  T.  E.— Dictionary  of  Applied  Chemistry, 
vols.  1-4. 

Thorpe,  T.  E. — Inorganic  Chemistry,  1st  vol. 

Tietze,  E. — Die  Mineralreichthumer  Per.siens. 

Voss,  W. — Die  Mineralien  des  Herzogthums 
Krain. 

Walker,  T.  L. — Molylidenum  Ores  of  Canada. 

Warren,  E. — Mammals  and  Birds  of  Natal. 

Weber,  R. — Problems  in  Electricity. 

Weichert,  E. — Our  Present  Knowledge  of  the 
Earth. 

Willis,  B.— Index  to  the  Stratigraphy  of  North 
America. 

Wilson,  A.  G. — Pyrites  in  Canada. 

Abstracts  of  Patent  Applications. 

(C.)      73/13.       George    Thomas    Hill    (1),    Charles 
Graham  Stone  CD.     Improvements  in  or  apper- 
taining to  the  manufacture   or  preparation   of 
Portland  cement.     13.2.13. 
This  application  relates  to  the  addition  of  magne- 
sium silicate  to  Portland  cement  for  the  purpose  of 
making  cement  structures   waterproof.     The   sub- 
sidiary claims  refer  to  the  percentage  of  magnesium 
silicate  added,  and  various  means  of  adding  and  pre- 
paring the  silicate  and   incorporating   it   with   the 
cement. 

(C.)  338/13.  Wm.  BlaneDodds(l),  David  Charles 
Bowen  (2).  Improvements  in  linings  for  the 
ends  of  tube  mills  and  the  like.     16.7.13. 

This  application  relates  to  improvements  in  linings 
for  ends  of  tube  mills,  and  consists  in  providing 
transversely,  tapered,  radially  disposed  bars,  carried 
by  a  fixed  supporting  piece  and  filling  in  between 
with  Hint  or  other  suitable  material. 

The  object  of  this  invention  is  to  form  a  number 
of  dovetailed  or  undercut  recesses,  in  which  the 
"  lining"  is  securely  retained,  or  in  the  event  of  one 
or  more  of  the  blocks  falling  out,  of  limiting  the 
ell'ect  to  a  small  section. 

(C. )  358/13.  George  Stott.  Improvements  in  rollers 
for  mine  shafts,  haulage  ways,  and  the  like. 
2.3.7.13. 

This  application  relates  to  an  improved  form  of 
roller  for  carrying  ropes  on  haulages  or  incline  shafts. 

The  ends  of  the  rollers  instead  of  being  castings 
are  of  steel  plate,  and  the  shell  of  the  roller  is  carried 
by  and  secured  to  lugs  punched  from  the  solid  metal 
and  bent  inwards.  The  boss  of  the  end  plate  is  also 
formed  by  punching  the  plate  outwards. 

Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 

Compiled  by  C.  H.  M.  KiscH,  F.M.Chart.Inst.P.A. 
(London),  Johannesburg  (Member). 


( N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


solution  containing  gold  or  oth.er  metals  or  material 
from  finely  crushed  insoluble  substances.     3.12.13. 

(P.)  .'Sko/l.S.  Gysbert  Christiaan  "William  Keet. 
The  road  splitter.     4.12.13. 

(C.)  .■)81/13.  (luglielmo  Marconi  (1),  Marconi"s- 
Wireless  Telegrapli  ('ompany  Limited  (2).  Improve- 
ments in  wireless  telegraph  transmitters.     4.12.13. 

(C.)  582/13.  Hans  Andrew  Hansen  (1),  Joseph 
Milton  Schmueser  (2).  Improvements  in  linings  for 
ball  or  pebble  mills.     4.12.13. 

(C.)  583/1.3.  Thomas  James  Ehrhart.  Improve- 
ments in  lifting  rigs.     5.12.13. 

(P.)  584/13.  Thomas  Hurst.  Electrical  recorder 
for  mine  bell  signals.     5. 12. 13. 

(P.)  585/13,  John  Drinnan.  Improvements  in 
plug  cocks.     S.  12  13. 

(i".)  586/13.  Thomas  Harrison.  A  new  type  of 
roller.     9.12.13. 

(P.)  588/13.  Alfred  Edwin  Davis.  Improve- 
ments in  and  lelating  to  apparatus  for  transporting, 
material  in  mines.     9.12.13. 

(C.)  589/13.  Arnold  Albert  Musto.  Improve- 
ments in  percussive  boring  apparatus.      11.12.13. 

(C.)  590/13.  Walter  Brewitt.  Improvements  in 
the  process  of  welding  rails  or  the  like  and  apparatvis 
to  be  used  tlierein       1 1.12. 13. 

(C.)  592/13.  Henry  Si|uarebrigs  Mackay.  Pro- 
cess for  extracting  metals  from  low  percentage  ores. 
11.12.13. 

(C.)  593/13.  Carl  Davenport.  Winding  and 
haulage  drums.     11.12. 13. 


Chang-es  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherivise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 


(P.)    579/13.     Douglas  William  Stactey.      An  im- 
l)roved  process  and  apparatus  for  the  separating  of  a 


Bkcker,  E.  H.,  //o  Johannesburg;  Simmer  Deep, 
Ltd.,  P.O.  Box  178,  Germiston. 

BOLITHO,  E.  J.,  io  Nigel  ;  P.  O.  Box  227,  Randfon- 
tein. 

Chapi'LE,  a.  J.  M.,  Ijo  Parraniatta  ;  Mount  Boppy 
G.  M.  Co.,  Ltd.,  Mount  Boppy,  New  South- 
Wales,  Australia. 

Daniel,  J.,  Ijo  Randfontein  ;  P.  O.  Box  I,  Mill.site. 

DONKIN,  W.,  llo  England  ;  Shamva  Mines,  Ltd., 
Shamva,  S.  Rhodesia. 

Guthrie,  F.  G.,  i/oCapeTown  :  Consolidated  Gold- 
fields  Laboratory,  P.  O.  Box  108,  Germiston. 

Innes,  C.  R. ,  Ijo  Nigel  ;  Simmer  and  Jack  Pro- 
prietary Mines,  Ltd.,  P.  O   Box  192,  Germiston. 

J.VC'K,  W.  D.,  llo  Johannesburg;  Shamva  Mines,. 
Ltd.,  Shamva,  S.  Rhodesia. 

Jones,  J.  A.,  Ijo  Boksburg  ;  Langlaagte  Estate  and 
G.M.  Co.,  Ltd.,  P.O.  Box  98,  Langlaagte 

Law,  C.  W.  van,  Ijo  Mexico  ;  Room  400,  55,  Con- 
gress Street,  Boston,  Mass,  U.S.A. 

McDivett,  D.,  Ijo  Cleveland  ;  Bantjes  Cons.  G.  M, 
Co.,  Ltd.,  P.O.  Box  2,  Florida. 

Pooler,  F.  J.,  Ijo  England  ;  40,  Floss  Street,  Ken- 
sington, Johannesburg. 

Rabone,  p.,  Ijo  Nigel  :  Shamva  Mines,  Ltd.,. 
Shamva,  S.  Rhodesia. 

Scott,  D.  F.,  llo  Luipaardsvlei  ;  Consolidated 
Langlaagte  Mines,  I.td.,  P.O.  Box  13,  Lang- 
laagte. 

WiLLCo.x,  A.,  //o  Knights  ;  Con.solidated  Langlaagte- 
Mines,  Ltd.,  P.  O.  Box  15,  Langlaagte. 
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Proceedings 

AT 

Ordinary  General  Meeting, 
February  21st,   1914. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  South  African  School  of  Jlines 
Building,  .Johannesburg,  on  Saturda}-,  February 
21.st,  1914,  Mr.  Alex.  Richard.son  (President)  in 
the  chair.     There  were  also  pre.sent : 

32  Members  :  Prof.  G.  H.  Stanley,  Messrs. 
J.  E.  Thomas,  H.  Meyer,  C.  Toombs,  .John 
Wat.son,  A.  Whitby,  Prof.  J.  A.  Wilkin.son,  Dr. 
W.  A.  Caldecott,  A.  F.  Crosse,  W.  Cullen, 
W.  Pi.  Dowling,  A.  McA.  Johnston,  Dr.  J.  Moir 
J.  R.  Williams  (Member.s  of  Council),  R.  W. 
Bennett,  H.  C.  Boydell,  .J.  Chilton,  E.  H. 
Croghan,  R.  Dures,  H.  W,  Gill,  B.  C.  Gullachsen, 

E.  E.  Hardach,  J.  T.  Milligan,  S.  Newton,  E,  A. 
Osterloh,  F.  D.  Phillips,  J.  C.  Philliiis,  W.  S.  V. 
Price,  D.  F.  Scott,  P.  J.  Smith,  A.  L.  Spoor  and 
A.  Thomas. 

9  Associates  and  Students :  Messrs.  O.  A. 
Gerber,  C.  Greathead,  W.  Human,  L.  T.  Leysou, 

F.  .J.  Pooler,  H.  Ru.5den,  B.  C.  Smith,  H. 
Stadler  and  H.  Ward. 

13  Visitors,  and  Fred.  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
meeting  were  confirmed. 

NEW    MEMBERS. 

Mr.  Wm.  Cullen  and  Dr.  James  Moir  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
that  the  candidates  for  membership  had  been 
elected,  as  follows  : — 

Brown K,  Cyril  H.,  City  and  Suburban  G.  M.  Co., 
Ltil.,  F.  O.  Box  1026,  Johannesburj;.  Battery 
Maiia^;er. 

CooPKi:,  KiCH.\RD  Austin,  East  Rami  Proprietary 
Mines,  I.td.,  P.  O.  Box  159,  East  Rand.  Analyst. 


Proprietary 
East  Rand. 


U. 


.M. 


Daveler,  Erle  Victor,  Alaska  Gold  Mines  Co., 

Juneau,    Alaska,    U.S.A.      Superintendent    of 

Mills. 
Dealy,     John,     City     and     Suburlian      G.      M. 

Co.,    Ltd.,    P.    O.    Box    1026,     Johannesburg. 

Cyanider. 
Dennison,   John   Albert,  M.Inst.M.M.,  A.M.I. 

Meeh.E.,  Anglo-French  Exploration  Co.,   Ltd., 

208-224  Salisbury  House,  London,  E.C.     Mining 

Engineer. 
Dkwae,  Thomas  Nimmo,   East  Rand 

Mines,  Ltd.  (Angelo),  P.  O.  Box  65 

Head  Surveyor. 
Fletcher,   William   Norman,   City   and   Snbur 

ban  G.  M.  Co.,  Ltd.,  P.  O.  Box  1026,  Johannes 

burg.     Cyanider. 
Gray,  Charles  John,  Mines  Department,  P. 

Box   355,    Krugersdorp.      Deputy   Inspeetoi 

Mines. 
Hardy-,  Joseph  Alexander,  Warren  Hill  G. 

Co.,  Ltd.,  Klerksdorp.     Reduction  Foreman. 
Hess,    Rush   Miner,   P.   O.    Box  6.55.    Gnayaiiuil 

Ecuador,  South  America.     Mining  Engineer. 
Philpott,    Roy,    C,   P.    O.    Box    655,   Guayacpiil 

Ecuador,  South  America.     Mining  Engineer. 
Thomas,    Henry,    East   Rand   Proprietary   Mines, 

Ltd.,    450,    Double    Storey    Quarters,    Vogel- 

fontein.     Assayer. 
Williamson.   Howard  Baker,   City  and  Suhnr- 

lian  G.  M.  Co.,  Ltd.,  P.  O.  Box  1026,  Johainies- 

l>urg.     Cyanider. 


The  Secretary  announced  that  since  the  last 
meeting  of  the  Society  the  following  Associates 
and  Students  had  been  admitted  by  the 
Council : 

As  Associates — 
RODDEN,  William,  New  Big  River,  Reefton,  New 

Zealand.     Mill  Superintendent. 
Waterson,  Henry,  East  Rand  Proprietary  Mines, 

Ltd.,  P.  O.  Box  .33,  Boksburg.      Cliemist   and 

Assayer. 

As  Students — 

Bradley,   Edward  Gilbert,  East  Rand  Pro|irie- 

tary  Mines,  Ltd.,  P.   O.   Box    1.59,  East    Rand. 

Laiiorntory  As.sistant. 
Frielinghau.s,    Frederick    Victor,    East    Rand 

Pro]>rietary  Mines,  Ltd.  (Cason),  P.  O.  Box  SO, 

East  Rand.     Mill  Learner. 
P.vttersox,  Harry.  52,  WestHeld  Road,  Edgbaston, 

Biriningliani.     University  Student. 
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General  Business. 

invitation  to  visit  de  beers. 

The  President  :  We  have  received  a  hearty 
invitation  from  the  management  of  the  De  Beers 
Consolidated  to  pay  a  visit  to  the  Kimberley 
diamond  mines.  Early  in  July  will  be  the  most 
convenient  time  for  the  company  ;  and  we  hope 
to  be  able  to  arrange  a  visit  of  the  Society  during 
that  month. 

Mr.  Wm.  Cullen  {Past-President)  :  I  should 
just  like  to  say  that,  at  the  same  time  as  you 
have  been  invited  to  Kimberley,  the  Annual 
Congress  of  the  South  African  Association  for 
the  Advancement  of  Science  and  the  Annual 
Medical  Congress  will  be  held  there. 

PRIMER    CLIP    FOR    EXPLOSIVES. 

Mr.  Wm.  Cullen  (Past-President)  :  Before 
I  proceed  to  a  description  of  the  little  device 
which  I  am  placing  before  you  to-night,  I 
wish  to  read  the  following  extract  from  the 
Mines,  Works  and  Machinery  Regulations,  1911 
(Amended,  1913),  p.  64,  Chap.  IX.,  Sec.  106, 
Sub-Sec.  (19):— 

"  shall  in  making  up  a  charge,  after  the 
"  fuse  with  attaclieil  detonator  lias  been  in- 
"  serted  in  the  primer  cartridge,  securely 
"  fasten  it  t.)  the  said  cartridge  by  means  of 
"  string  or  otlier  suitable  material  so  that  the 
"fuse  and  detonttor  cannot  be  inadvertently 
"  withdrawn." 

If  my  observations  are  correct,  this  practice  is 
not  universally  followed,  and  in  certain  mines  it 
is  a  dead  letter.  It  is  asserted  that  the  tying 
up  of  a  cartridge  takes  too  long,  and  when  a 
large  number  have  to  be  made  up,  as  in  the  case 
of  the  Premier  Mine,  there  is,  no  doubt,  some- 
thing in  this  contention.  All  makers  of  explo- 
sives, however,  insist  that  it  is  absolutely  neces- 
sary to  tie  the  fuse  with  detonator  to  the  primer 
cartridge,  and  as  a  matter  of  fact  the  non-observ- 
ance of  this  precaution  has  led  to  a  great  many 
accidents.  The  little  device,  the  clip,  which  I 
am  placing  before  you,  .see  sketch,  obviates  the 
necessity  for  tying.  It  can  be  made  out  of  tinned 
iron,  brass,  or  ordinary  malleable  iron  pointed,  so 
as  to  comply  with  the  Explosives  Regulations, 
but  the  main  point  about  it  is  that  it  should  be 
malleable.  Generally  .speaking,  it  is  better  to 
avoid  brass  or  copper  on  account  of  possible 
metallurgical  complications  with  the  bullion. 
When  the  fuse  has  been  cut  off  to  the  proper 
length  it  is  slipped  through  the  star  shaped  hole 
(a),  and  the  detonator  is  secured  to  it  in  the 
ordinary  way  by  means  of  pliers.  If  one  tries 
to  pull  the  fuse  the  little  projections  («.«) 
grip  the  fuse,  thus  preventing  it  being  pulled 
back.     A  hole  is  made  in  the  primer  cartridge  in 


the  ordinary  way,  the  detonator  with  clip  is 
slipped  into  the  hole,  and  the  three  arms  (4)  are 
folded  over  the  top  of  the  cartridge.  The  little 
prongs  {'-■)  shown  in  the  elevation  grip  into  the 
cartridge,  and  if  the  metal  is  sufficiently  malle- 
able the  grip  is  a  very  fast  one.  So  far  tinned 
iron  has  been  found  quite  a  suitable  material. 
Fur  electric  detonators  the  star  shaped  bole  (a) 
in  the  centre  becomes  a  square-shaped  hole. 


^ 


il^ 


I'KiMER  Clip. 
(«)  Star  shaped  hole  (stamped  out)  with 
(a. rt)  Points  projecting  lip. 
lb)  Arms. 
(f)  Prongs  for  gripping  cartridge. 

These  clips  can  be  made  very  cheaply.  So  far 
as  I  can  see  this  operation  should  be  very  much 
quicker  than  the  ordinary  one  of  tying,  because 
it  is  not  necessary  to  open  the  end  cartridge  as 
is  generally  done.  All  that  one  has  to  do  is  to 
make  a  hole  for  the  detonator  through  the  wrap- 
ping paper,  slip  on  the  detonator  and  fuse  with  the 
clip,  fold  down  the  projecting  arms,  and  the 
cartridge  is  ready  for  use. 

Mr.  B.  C.  Gllllachsen  (Member)  -.  As  far  as 
I  can  see  from  the  Regulations,  there  is  no  reason 
why  a  native  should  not  make  up  the  charges. 
According  to  the  Regulations,  the  native  is 
allowed  to  make  up  the  charges  under  the  super- 
vision of  the  white  man  ;  at  least  that  is  the  way 
I  read  the  Regulations. 


Fel..  1014 


General  Bimnesx. 


367 


Prof.  G.  H.  Stanley  (Vice-Preudmt) -.  I 
sliould  like  to  ask  Mr.  CuUen  whether  under  tlie 
^lining  Regulations  one  is  allowed  to  bring  raw 
or  naked  iron  into  contact  with  dynamite ;  if 
brass  or  copper  is  debarred  for  these  fitments 
there  i.-^  only  iron  left. 

Mr.  Wm.  CuUen  (P,is/  Pre.^ident)  -.  Paint  the 
iron  and  it  is  all  right. 

MINING    EXHIBITION. 

Mr.  Wm.  Cullen  (Past-President)  :  I  pre- 
sume that  all  members  of  the  Societj'  have  been 
kept  nil  fait  with  the  progress  of  the  arrange- 
ments for  onr  forthcoming  exliibition.  The 
exhibition  will  not  remain  open  for  quite  .snch  a 
long  period  this  yeir  as  formerly,  the  actnal 
inclusive  dates  being  from  the  19th  to  29th  May, 
Members  will,  no  doubt,  remember  that  one  of 
the  original  objects  of  the  exhibition  was  to 
bring  to  the  notice  of  those  interested,  devices 
which  have  to  do  with  the  saving  of  life  and 
general  minimising  of  risk,  reduction  of  costs, 
and  the  increase  in  the  efficiency  of  mechanical 
contrivances  connected  with  the  mining  industry 
generally.  The  kind  of  devices  I  mean  might  be 
exemplified  by  the  Fuse  Cli[)  which  I  have  just 
brought  to  your  notice.  Then  again,  in  order  to 
bring  the  exhibition  to  the  notice  of  everyone  we 
have  arranged  for  small  handbills  to  be  posted 
up  on  the  notice  boards  of  every  llocreation  Hall 
along  the  Reef,  but  even  this  will  not  suffice,  and 
the  Committee  earnestly  hope  that  —  as  this 
particular  section  of  the  exhibition  can  only  be 
made  a  .success  by  individual  effort — members 
resident  on  mines  will  make  it  their  personal  and 
special  duty  to  bring  to  the  notice  of  everyone 
intere.sted — whether  members  or  not — this  branch 
of  the  exhibition. 

Then,  of  course,  we  shall  have  the  usual  trades 
exhibits — local  and  overseas  manufacturers — and 
we  hope  to  make  a  special  feature  of  ambulance 
appliances. 

Most  of  you  have  read  in  the  local  press  about 
the  "  Safety  First  Committee."  Very  likely  we 
shall  be  working  in  conjunction  with  the  Com- 
mittee which  has  this  matter  in  hand,  and  to 
carry  matters  further  we  hope  to  give  a  series  of 
popular  lecture.s  during  the  exhibition  period  on 
"  safety  first  "  measures.  Otherwise  the  exhibi- 
tion will  be  much  on  the  lines  of  previous  years, 
but  thanks  to  the  good-will  of  the  authorities 
we  shall  have  much  more  space  available  for 
exhibits. 

REFEREE    ASSAV.S.  ' 

Mr.   A.   Whitby   (Mem/,er  of  Counril)  :  The 

town  assayer  is  occasionally  called  upon  to  make  ^ 

referee  assays  for  the  mines,  I  say  occasionally  j 

advisedly,  because  so  few  of  these  cases   come  I 


into  our  hands  that  they  are  scarcely  remunera- 
tive ;  but  it  frequently  happens  that  we  receive 
inadequate  quantities.  Let  me  take  a  few  con- 
crete instances.  It  is  not  exactly  fair  to  give  the 
referee  only  four  assay  tons  of  screens  for  assay. 
He  has  no  means  of  checking  in  case  anything 
goes  wrong  with  his  assays  ;  nor  is  it  fair  to  send 
less  than  12  assay  tons  of  slime  residues  or  less 
than  40  assay  tons  of  solution.  There  have  been 
occasions  when  I  have  only  had  twoas.say  tons  of 
the  screen  sample  or  wine  bottles  of  solution  to 
make  assays  of.     Well,  this  is  ridiculous. 

There  is  one  other  little  point  I  have  in  mind 
in  connection  with  thi.s.  We  frequently  get 
water  samples  from  the  mines,  but  they  are 
sometimes  sent  in  wine  or  whisky  bottles  with 
apologies  for  corks.  Only  very  clean  stoppered 
Winchesters  should  be  used. 

Mr.  Andrew  F.  Crosse  {Past  President) :  I 
agree  with  Mr.  Whitby.  It  is  quite  absurd  to 
expect  anyone  to  make  correct  assays  when  one 
has  not  a  sufficient  (juantity  of  sample.  Only  a 
fortnight  ago  I  made  four  assays  of  a  certain 
material,  and  they  differed  very  much.  I  had  to 
make  another  half-a-dozen  before  I  could  get  a 
decent  average. 

DESCEirTION    OP    AN    ELECTRIC    PARTING 
APPARATUS. 

Mr.  F.  Wartenweiler  (Member  of  Couneil)  -. 
The  apparatus  described  has  been  gradually 
evolved  by  Mr  P.  H.  Monckton,  Assayer  of  the 
Village  Deep,  Ltd.,  and  is  in  daily  use. 

The  illustration  shows  the  various  parts  and 
tools,    as  follows:  —  1.   Electric   parting  furnace. 

2.  Electric     drying     and     annealing      furnace. 

3.  Porcelain  parting  dish  of  seven  compartments. 

4.  Seven  dampers  by  means  of  which  heat  is  con- 
trolled  over  contents  of  each  acid  compartment. 

5.  Handle  for  removing  parting  dishes  after 
annealing.  6.  Lever  controlling  conversion  of 
drying  furnace  to  annealing  furnace.  7.  Tray 
upon    which   dishes  are   taken   to  balance-room. 

8.  Aspirator    containing    50%    solution    HNC)3. 

9.  Aspirator  containing  distilled  water.  10. 
Transferrer  upon  which  prills  are  placed  and 
from  which  prills  are  dropped  simultaneously 
into  the  acid.  11.  Anvil  and  hammer.  12.  Steel 
forceps.  13.  Decanting  basin.  14.  Handle  for 
opening  or  closing  the  dampers  when  hot. 

Mayiijndatioti. — Seven  prills  are  placed  on  the 
transferrer  (10),  then  dropped  simultaneously  into 
the  porcelain  parting  dish  (3),  which  has  been 
previously  filled  with  acid  and  placed  in  the 
parting  furnace  (1).  The  heat  is  regulated  by 
means  of  the  seven  dampers  (4).  From  the  part- 
ing furn.ace,  after  decanting  simultaneously  and 
washing  the  .seven  a.ssays  simultaneously,  the  dish 
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is  moved  to  the  combination  drj'ing  and  anneal- 
ing furnace  (2),  where,  by  manipulating  the 
controlling  lever  (6),  the  drying  and  then  the 
annealing  is  effected  by  first  keeping  the  dish 
some  distance  from  the  heating  element  and  sub- 
sequently lowering  it  to  a  position  immediately 
above  the  element. 

The  following  are  the  advantages  over  the  (i) 
test-tube  and  (ii)  cup  methods  : — a.  More  rapid. 
h.  Less  acid  consumption  as  compared  with  (i) 
and  (ii).  c  More  cleanly.  d.  Mnre  jterfect 
control  of  heat  in  each  acid.  e.  The  acid  in  each 
depression  is  boiling  when  prills  enter.    /".  CTreater 


Heatiii;!  Elements.  — Two  are  needed,  each  con- 
sisting of  about  7  ft.  of  resistance  wire  which  is 
wound  on  sheet  asbestos  :  they  are  run  in  series 
on  the  Village  Dee|)  where  the  current  is  115 
volts  alternating.  By  increasing  or  decreasing 
length  of  wire  any  voltage  whether  alternating 
or  direct  can  be  used. 

Life  of  Elements. — Xo  deterioration  is 
apparent  :  after  100  hr.  the  wire  becomes  coated 
with  a  thin  layer  of  o.^ide  which  apjiears  to  pro- 
tect the  metal  from  any  farther  action  of  the 
heated  air. 

Cost  of  Current  Consumed. — About  .Jd.  per  hr. 


Electric  Partinj;  Apparatus. 


compactness  ;  there  being  no  necessity  to  move 
more  than  3  ft.,  whilst  handling  an  almost  un- 
limited number  of  prills,  g.  Less  liability  of 
interchange,  h.  Less  handling  and  therefore  less 
chance  of  accidents.  ./.  The  turning  of  a  lever 
obviates  the  nece.ssity  of  muffle  work. 

Breaking  During  Parting. — When  silver  does 
not  exceed  10  to  1  of  fine  gold  present,  breaking 
does  not  take  place.  When  prills  do  break  there 
is  no  more  danger  of  loss  than  in  any  other  method 
of  parting  known  to  the  writer.  It  has  been 
found,  after  e.xclusive  u.se  of  the  dishes  for  a 
period  of  8  years,  that  systematic  composition 
checking,  points  to  efficient  parting  and  that,  by 
experiment,  prills  parted  in  this  way  do  not 
retain  more  than  0-2%  of  silver. 

Capacity  of  Depression.— One  cc.  of  50%  acid 
is  u.sed  in  each  depression- this  is  sufficient  to 
part  prills  containing  20  mgm.  of  silver  a.id  5 
mgm.  of  gold. 

Rapiditi/. — 28  prills  can  be  cleaned,  decanted, 
washed  four  times,  dried  and  annealed  in  10  min. 
as  against  (i)  28  in  30  min.  and  (ii)  28  in  25  min. 


THE  SAND-FILLING   OF   MINES. 


(Read  at   September  Meeting,  1913.) 


By  W.   A.   Caldhcott  (Past- President)  and 
O.   P.  Powell  (Member). 


DI.SCUSSION. 

Mr.  E.  E.  Hardach  {Member)  -.  Sand-filling 
was  started  on  the  Wit  Deep  over  two  years  ago, 
lirincipally  for  the  purpose  of  relieving  the  pres- 
.sure  on  partly  worked  out  areas  and  of  support- 
ing the  roof  while  reclaiming  the  pillars  and 
other  reef  left  in  the  old  working.s,  and  is  being 
extended  to  follow  up  more  closely  to  the  current 
stope  faces.  It  has  materially  les.sened  the 
number  of  air  or  pressure  blasts  in  the  mine,  and 
enabled  us  to  recover  nearly  all  the  pillars  in  the 
old  areas  so  far  worked  over. 

The  surface  plant,  which,  including  the  bore 
hole,  cost  £7,620,  consists  of  a  system  of  belt 
conveyors  under  the  sand  treatment  vats  (so 
arranged  as  not  to  interfere  with  the  track  haul- 
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age  to  the  dump)  which  delivers  the  sand  into  a 
sluice  box,  with  a^  grade  of  20%,  to  the  suctions 
of  two  6  in.  Robe.son  sand  pumps.  One  of  these 
pumps  delivers  the  sand  to  a  steeply  inclined 
winze  for  filling  in  the  south  .section  of  the  mine, 
and  the  other  to  a  6  in.  I)orc  hole  780  ft.  deep  for 
filling  the  north  section  of  the  mine.  8  in. 
screwed  piping  is  used  for  deliveries,  and  9  in. 
and  10  in.  cheaper  quality  pipes  for  the  return 
water.  The  pipes  are  laid  out  1  ft.  below  the 
surface,  and  at  a  grade  of  about  \h%  towards  the 
pumps.  The  deliveries  are  1,200  ft  and  1,400  ft. 
long  respectively,  and  they  show  no  signs  of 
wear,  and  have  given  no  trouble  from  choking, 
except  on  one  occasion  when  one  of  them  had 
been  several  months  out  of  use.  Water  is  circu- 
lated for  about  half  an  hour  after  we  stop  pump- 
ing sand.  There  are  6  devvatering  cones  at  the 
winze  and  6  at  the  bore  hole.  To  convey  the 
sand  through  the  deliveries,  from  2  to  3  times  its 
weight  of  water  is  used,  and  the  underflow  from 
the  cones  contains  about  30%  moisture.  Each 
cone  will  handle  about  10  tons  of  dry  sand  per 
hour. 

Only  current  Su.nd  has  been  used  ;  and  to  31st 
January,  1914,  328,645  tons  had  been  put  in  the 
mine  at  a  surface  cost  of  3'82d.,  and  an  under- 
ground cost  of  3'74d.,  making  a  total  cost  of 
7-55d.  per  ton  of  sand  filled.  The  surface  costs 
include  discharging  the  sand  from  the  treatment 
vats,  running  and  maintenance  of  conveyor  belts, 
pumijs,  cones,  and  water  lost  at  7^d.  per  1,000 
gallons.  The  underground  costs  include  all 
timber,  matting,  launders,  and  labour  required 
for  putting  in  the  stulls  to  retain  the  sand  and 
for  sui)ervisjng  the  filling. 

The  sand  from  the  winze  is  conveyed  under- 
ground in  launders  with  a  minimum  grade  of 
15°,  when  it  is  necessary  to  deflect  it  a  consider- 
able distance  laterally  ;  when  this  is  not  required 
it  is  allowed  to  run  on  the  footwall.  Deflecting 
stulls  made  of  4  in.  uprights,  wedged  in  place 
and  lagged  and  covered  with  a  strip  of  jute  mat- 
ting, have  been  found  cheap  and  .serviceable  for 
deflecting  the  sand  for  two  or  three  weeks.  The 
upiier  portion  of  the  mine  has  a  dip  of  55",  and 
when  the  sand  is  run  in  launders  at  this  grade 
they  wear  rapidly,  but  at  15"  they  do  not  show 
much  sigii  of  wear. 

In  the  steep  portions  of  the  mine,  and  where 
it  is  desired  to  keep  a  level  open  permanently, 
the  pillars  above  the  level  are  thinned  down  to 
5  ft.  or  6  ft,  and  the  box  holes  closed  with 
stull.s,  lagging,  cocoa-nut  matting,  and  the  sand 
filled  in  above.  Where  a  level  is  not  re(|uired  to 
be  kept  open  more  than  two  years,  or  where  the 
dip  is  less  than  40°,  we  take  out  all  pillars  and 
run   a  line  of  stulls   15  ft.  or   20  ft.  above  the 


level,  lag,  mat,  and  fill  with  sand.  We  have 
tried  jute  matting,  but  have  not  found  it  .satis- 
factory as  it  does  not  allow  the  water  to  filter 
through  freely,  and  is  liable  to  impound  water 
behind  the  stull,  which,  when  sufficient  has 
collected,  will  break  through  and  perhaps  cause 
a  serious  accident. 


Fig,  B. 

We  have  no  difficulty  in  retaining  the  sand  in 
the  steep  portions  of  the  mine  as  it  seems  to  set 
very  firmly,  but  we  have  always  taken  the  jjre- 
caution  cf  putting  in  substantial  stulls  in  the 
steep  wide  stopes  where  it  was  desired  to  work 
below  the  sand-tilling.  Fig.  "  B  "  shows  one  of 
our  most  diflicult  [ilaces  to  work.  Here  a  large 
reef  was  stripped  down  from  the  hanging-wall  of 
a  steep  stopo,  the  pillars  in  the  old  stope  being 
all  badly  crushed.  We  have  had  in  some  places 
to  put  in  sand  packs  and  then  reclaim  the  reef 
above  them,  but  generally  we  find  it  more  econo- 
mical to  take  out  the  reef  down  the  old  stopes 
and  follow  up  with  the  sand  packs  from  the  sides; 
in  a  few  cases  we  have  had  to  put  in  sand  packs 
above,  as  shown  in  Fig.  "  B." 

Mr.  J.  H.  Veasey  (Member) :  It  is  to  be 
regretted  that  this  paper,  so  full  of  sound 
practical  information,  has  not  received  greater 
attention.  It  was  disappointing  to  find  the 
problem  of  sand-filling  the  deeper  mines — where 
some  little  time  ago  so-called  "air  blasts"  were 
creating  doubts  and  fears — somewhat  neglected 
in  the  discussion. 

I  think  the  merits  of  the  Cinderella  .system 
deserve  more  than  the  passing  notice  they  received. 
We  are  here  to  practice  the  truest  mining 
economy,  and  are  not  justified  in  using  a  method 
or  installing  a  process  only  for  the  pleasure  of 
seeing  it  work  satisfactorily.     So  far  as  I  can 
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recollect  the  description  of  the  Cinderella  process 
there  were  three  points  in  its  favour,  and  one 
against. 

First  in  favour. — It  was  found  that  the  loose, 
dry  sand  from  the  edge  of  the  dump  had  been  so 
far  neutralised  by  atmospheric  influences  as  to 
require  no  further  treatment  for  the  destruction 
of  cyanide. 

Second.  — The  water  used  for  transport  of  sand 
when  drained  was  only  jmmped  back  to  the  foot 
of  the  vertical  shaft,  not  to  the  surface,  thus 
saving  a  4,000  ft.  lift  of  pumping. 

Third. — The  discovery  that  dry  sand  would 
fall  in  a  vertical  flume  without  choking,  eliminated 
any  necessity  for  a  4,000  ft.  borehole,  and  saved 
(a)  the  difference  in  cost  between  the  flume  and 
a  pipe,  (b)  the  heavy  wear  of  wet  sand  on  a  pi[)e, 
and,  (c)  the  usual  troubles  with  pipes  through 
choking.  Against  the  system  it  is  said  that  it 
"can  be  operated  only  in  fine  weather" — a  doubtful 
compliment.  I  have  nat  lieard  anyone  state 
definitely  that  tlie  system  cannot  be  operated  in 
wet  weather,  but  the  originators  do  not  claim 
otherwise,  and  on  a  mine  there  should  be  no 
ditliculty  in  finding  other  emiiloyment  for  the 
sand  rilling  gang  on  wet  days. 

In  a  country  where  we  get  a  maximum  of  fine 
days — and  farmers  liave  not  seen  many  wet  ones 
in  the  last  six  months — it  is  to  be  doubted 
whether  ability  to  operate  in  all  weathers,  as 
against  ability  to  operate  in  fine  weather  only, 
would  justify  the  difference  in  cost  between  a 
part  wet,  [lart  dry,  .system,'  such  as  the  Cinderella, 
and  an  all  wet  system  necessitating  preferably  a 
bore  hole,  and  an  increased  amount  of  pumjiing 
and  arrangements  for  destroying  the  cyanide 
present  in  current  residues. 

As  an  undergioun<l  man  —  and  I  hope  a 
practical  man  —  I  am  grateful  to  the  authors  for 
the  store  of  information  given  in  their  paper. 


THE  EFB'ECT  OF  CHARCOAL   I?^    GOLD 
BEARING  CYANIDE  SOLUTIONS  WITH 
REFERENCE  TO  THE  PRECIPITA- 
TION OF 'GOLD. 


By  ^Morris  Greex  (Associate). 

DISCU.SSION. 

Mr.  Andrew  F.  Crosse  I P<ixt-PresideHt):  The 
author  brings  up  a  very  interesting  point,  that  is, 
the  occlusion  of  gases  in  the  charcoal.  I  think  he 
is  cpiite  right  in  saying  that  the  gases  when  they  are 
condensed  in  this  have  a  far  more  active  chemical 
effu'ct  than  in  the  ordinary  free  state.  He  al.so 
shows  that  he  has  extracted  oxygen  and  carbon 


monoxide  from  charcoal.  The  question  I  want 
to  ask  is  :  If  oxygen  and  carbon  monoxide  are 
present  together  in  this  active  condition,  should 
they  not  act  on  one  another  and  form  carbon 
dioxide  ! 

Mr.  F.  J.  Pooler  (Assoriate)  :  This  paper 
gives  us  some  useful  additional  information  to 
our  knowledge  of  the  power  of  carbon  as  an 
absorbent  of  gases.  The  author  is  evidently  of 
the  opinion  that  charcoal  itself  has  no  chemical 
action  in  the  cases  studied.  This  is,  to  some 
extent,  in  line  with  van  't  Hotf's  remark  that* 
"  the  absorption  of  gases  and  dissolved  bodies  by 
animal  charcoal,  of  dyes  by  fibriis,  and  so  on  are 
rather  to  be  treated  as  surface  phenomena."  The 
author  states  that  "  the  sU|)positi()n  that  carbon 
per  se  participates  in  the  reaction  is  so  obviously 
incorrect  that  it  requires  no  f:-rther  comment." 
Nevertheless,  he  gives  us  a  fairly  elaborate 
example  in  support  of  his  statement,  from  some 
of  hi.s  previous  work  with  graphite,  in  which  lie 
says  'graphite'  is  regarded  as  'carbon.'  Now 
the  structures  of  graphite  and  carbon  are  so  dif- 
ferent that  the  explanation  does  not  seem  quite 
conclusive.  The  author  assumes  that  if  it  were 
possible  for  carbon  to  act  chemically  here,  it 
could  only  do  so  in  an  electro-chemical  way. 
This,  however,  does  not  take  into  account  the 
possibility  of  a  catalytic  action  of  the  "  fine '' 
carbon  which  is  deposited  in  the  charcoal  cells. 
Since  carbon  monoxide  "  passed  into  an  ordinary 
gold-bearing  cyanide  solution  would  not  precipi- 
tate gold,"  why  should  it  in  charcoal — unless  the 
charcoal  itself  has  some  action-  Some  text-books 
suggest  the  possibility  of  absorbed  gases  being 
liquefied  in  the  pores,  and  thatf  '"  the  '  con- 
densed '  gas  is  usually  more  chemically  active  than 
the  ordinary  gas."  This  seems  like  a  contradic- 
titm  since  liquefied  gases  are,  on  the  whole,  less 
chemically  active  than  the  gases  themselves. 
Thus  one  is  thrown  back  on  the  idea  of  the 
carbon  acting  catalytically.  The  catalysis  how- 
ever does  not  necessarily  mean  that  the  action 
takes  place  with  or  without  the  aid  of  the  carbon 
monoxide,  and  the  author's  work  advances  our 
knowledge  at  least  one  step  in  the  clearing  up  of 
the  mystery  that  attaches  to  occluded  gases  in 
general  and  absorption  by  charcoal  in  particular. 
In  ;i  claim  to  have  proved  the  transmutation  of 
elements  made  recently,  stress  has  been  laid  on 
the  power  of  glass,  silica,  etc  in  occluding  gases 
and  the  possibility  and  probability  of  errors 
arising  from  this  source  ;  which  all  goes  to  show 
that  our  knowledge  of  these  things  is  not  too 
profound.  Whence  it  behoves  us,  before  accept- 
ing any  conclusions  arrived  at  on  the.se   lines,   to 

*  Lecturea  in  Tlieoi-t-tical  and  Phvsiial  ('hemistiy,  I't.  II.,  p.  77. 
t  Mellor,  "  .Modern  Inorganic  Chemistry,"  p.  "'21. 
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make  sure  that  all  possible  sources  of  error  have 
been  removed.  So  far  as  I  can  see,  the  author 
does  not  tell  us  what  precautions  he  took  to 
assure  himself  that  none  of  the  gases  mt-ntioned 
in  Table  V.  came  from  the  silica  tube.  This 
•seems  to  be  rather  a  serious  omission.  Before 
dismissing  the  question  of  the  action  of  charcoal, 
I  should  like  to  ask  if  the  i)recipitating  power 
of  charcoal  has  been  tried  on  other  gold  or  silver 
solutions  than  aurocyanide  solutions  ?  If  so 
this  might  help  in  clearing  up  the  point  as  to  the 
feasibility,  or  otherwise,  of  a  catalytic  action  of 
"fine"  carbon,  for  it  is  quite  possible  that  the 
fine  carbon  functions  both  in  the  absorption  of 
gases  phenomena  and  in  this  action.  Potassium 
cyanide  is  so  unstable  that  the  structure  of  the 
deposited  carbon  may  have  some  effect  on  the 
solution,  so  far  unsus[iected. 

In  discussing  the  results  of  Table  V.,  the 
author  refers  to  the  deconqjosition  of  CO  into 
CO,  and  C  at  4.50'  C.  Now,  is  the  inference 
drawn  necessarily  correct,  since  under  the  con- 
ditions of  his  e.xperiments  in  the  silica  tube,  the 
concentration  of  C  particles  would  be  practically 
infinite  ?  Would  not  this  then  tend  to  prevent 
the  decomposition  of  CO  into  CO.,  and  C  ?  Again, 
it  is  known  that  below  red  heat  carbon  does  not 
burn  in  very  dry  oxygen  with  formation  of  CO., 
but  of  CO.  Since  the  author  had  a  temperature 
of  .500°  C.  and  a  high  vacuum  in  his  .silica  tube, 
it  is  probable  that  the  carbon  was  sufficiently  dry 
to  cause  some  action  of  this  kind.  It  is  also  not 
very  clear  why  the  action  of  oxygen  upon  carbon 
should  not  be  very  aiipreciable  at  500°,  since 
finely  divided  carbon  ignites  at  quite  low  tem- 
peratures. It  is  therefore  not  api)aront  why  the 
percentage  of  CO  need  be  probably  higher  than 
that  found  in  Table  V. 

When  one  considers  the  volumes  of  gases 
found  in  the  various  experiments  there  is  ajjpar- 
ently  no  connection  between  the  different  results 
obtained.  This  is  curious  and  might  repay 
further  study.  The  large  percentages  of  nitrogen 
found  in  Tables  IV.  and  V.  do  not  confirm  the 
usual  text-book  statements  that  oxygen  is  more 
easily  absorbed  than  nitrogen,  the  absorption  co- 
efficients for  one  volume  of  charcoal  being  given 
by  Mellor  for  the  gases  in  the  tallies  as  follows  :  — 

COg  68. 

CO  21 

0„  18. 

n;  1.5. 

C.jHi  75  (after  Hunter). 

The  author's  numbers  do  not  show  any  relation 
apparently  to  these  quantities,  and  it  is  probable 
either  that  there  are  great  variations  with  tem- 
jierature  and  conditions  of  experiment,  or  that 
some  chemical  action  took  place  at  500°  C.  This 
point  I  will  elaborate   later.     It  is   evident  that 


the  numbers  given  in  Tables  II.,  III.  and  IV.  are 

of  little  value  in  this  research  as  the  carbon  lost 

little,  if  any,  of  its  precii)itating  power.     In  the- 

table  given  for  gases  from  graphite,  one  wonders 

why  the  results  are  so  different,  again,  from  the 

charcoal    results,     They    seem  to    bear  out    my 

remark  above,  that  the  comparison  of   the  actions 

of  the  two  forms  of  carbon  is  not  conclusive. 

Referring    again     to    the    volumes    of    gases 

obtained,  a  curious  relation  appears.     Taking  250 

cc.   as  the    volume  of  all   gases  in  Table  V,,  we 

have  : — 

C0,  =  .S1  cc. 

Oo=  1-75  cc. 

CO  =  65-5  cc. 

.-.  Total  oxygen-31  -f  1-75  -(- 32-75 

=  65'5  cc. 

Now  referring   to  Table   III.,    with    82  cc.  of 

gases,  we  have  : 

CO.,  =  0-16  cc. 

0„  =  20-5  cc. 

CO  =  0-9  cc. 

.-.  Total  oxygen  =  0-16  -F  20-5  -I-  0-45 

-21-11  cc. 

If  there  had  been  250  cc.  here,  then 

„  ,  ,                    21-11x2.50 
total  oxygen  = ; 

=  64-4  cc. 

This  is  sufficiently  near  to  65-5  cc.  to  make 
one  wonder  if  the  pro|iortion  of  oxygen  to  total 
gas  was  fairly  constant,  but  that  during  the 
rise  in  tenqierature  most  of  the  remaining  oxygen 
combined  with  carbon. 

I  hope  that  these  inconclusive  desultory  re- 
marks will  not,  in  any  sense,  be  taken  as  a 
depreciation  of  the  author's  work,  I  have  had 
the  pleasure  of  seeing  so  much  of  it  in  active 
operation,  that  I  am  fully  alive  to  its  value,  as  a 
contribution  to  our  knowledge  of  the  points  he 
has  covered  and  its  economic  worth  to  the  gold 
industry.  But  one  feels  that  his  conclusions  are 
founded  on  insufficient  experimental  data.  The 
final  experiment  with  CO  passed  over  sugar 
charcoal,  which  then  became  a  preciiiitant,  seems 
to  support  the  author's  conclusions,  but  it  would 
have  been  more  satisfactory  had  we  been  told 
how  the  CO  was  prei)ared  and  purified.  We  must 
know  more  of  the  properties  of  carbon  as  an 
absorber  before  final  conclusions  are  arrived  at. 

It  was  pleasing  to  see  that  the  author  would 
have  nothing  to  do  with  the  suggestion  of 
"  osmotic  pressure,"  which  was  apparently  put 
forward  as  an  example  of  loose  thinking  through 
a  confusion  of  osmotic  and  gas  pressures. 

It  should  be  noted  that  I  have  not  cast  doubts 
upon  the  fact  that  CO  is  the  effective  gas  in  the 
reactions,  but  that  I  have  an  idea  that  the  con- 
dition of  the  carbon  has  a  lot  to  do  with  the 
reaction.     The  results  of  Table  VI  seem  to  sup- 


Fell.  1914 


A.  F.  Crosse — A  Method  of  Assaying  Concentrates  and  Battoy  Chips. 


375 


port  this  idea.  It  may  also  account  for  the  wide 
divergence  between  tbe  author's  results  and 
those  of  Hunter  taken  above  from  Dr.  Mellor's 
recent  text-book. 

In  conclusion,  I  think  we  should  thank  the 
author  for  his  paper,  so  full  of  interest  and  value, 
and  I  should  like  to  take  this  opportunity  of 
consjratulating  the  Society  and  the  School  of 
Mines  on  the  [lossession  of  so  essentially  a  "  local 
product ''  with  a  desire  to  undertake  original 
work  and  the  training  and  mental  equipment  to 
carr/  it  out. 


A  METHOD  OF  ASSAYIXG  COXCEN'- 

TR.ITES  AXD  BATTERY  CHIPS  FOR 

GOLD  AXD  PLATIXUM   ilETALS. 


By  AxDEEW  F.   Crosse,   M.Inst.M..\l.  (Past- 
President). 


I  believe  that  I  am  justified  in  stating  that  not 
very  much  has  been  published  on  the  methods 
used  for  estimating  the  platinum  metals  in  ores 
and  concentrates,  but  a  great  deal  of  work  has 
been  carried  out  on  their  separation  in  alluvial 
platinum,  the  results  of  which  have  been  pub- 
lished. I  have  carried  out  a  few  experiments 
lately  and  the  results  may  be  of  interest  to  some 
of  our  members. 

A  great  deal  more  work  would  have  to  be  done 
before  the  very  best  methods  could  be  adojited, 
but  this  class  of  work  must  be  paid  for  by  those 
who  would  derive  benefit  from  it.  As  the  value 
of  the  i)latinum  metals  has  risen  so  much  of  late 
years.  I  believe  in  many  cases  it  would  pay  to 
recover  these  metals,  and  there  is  no  reason  why 
it  should  not  be  done  here.  In  this  connection 
I  would  draw  your  attention  to  a  very  interest- 
ing paper  on  the  "  Detection  of  Platinum  Metals 
in  Cupellation  Beads "  in  Bulletin  No.  Ill,  of 
the  Institution  of  Mining  and  Metallurgy  of  Dec. 
11th,  1913,  by  Messrs.  C.  O.  Bannister  and  G. 
Patchin. 

The  method  which  I  have  evolved  for  deter- 
mining the  metals  mentioned,  namely,  gold, 
platinum,  and  osmiridium,  in  the  ores,  concen- 
trates, etc.,  is  as  follows  : — 

Having  obtained  buttons  of  lead,  according  to 
the  ordinarj'  pot  assay  method,  of  sufHcient  size 
to  have  absorbed  all  the  precious  metals  in  the 
portion  melted,  cupel  at  a  fairly  high  tempera- 
ture, and  add  2  to  4  gm.  of  silver  (standard 
silver  can  be  used)  to  each  lead  button.  I  use 
this  large  quantity  of  silver,  as  by  experiment  I 
have  found  it  advisable,  when  much  iridium  is 
present. 


Having  obtained  a  bead  of  silver  containing 
the  metals  mentioned,  proceed  as  follows  : — 

Place  a  porcelain  crucible  1|  in.  in  dia.  over  a 
Bunsen  •burner  (or  a  spirit  or  petrol  lamp),  and 
add  several  lumps  of  fairly  pure  cyanide  of 
potassium  so  that  when  melted  the  crucible  is 
about  half  full  Then  add  several  small  pieces 
of  cadmium  to  the  melted  cyanide,  the  weiglit  of 
the  cadmium  being  about  three  times  that  of  the 
silver  bead.  At  a  low  red  heat  the  melted 
cadmium  is  clearly  visible  through  the  cyanide  of 
potissium,  and  when  this  is  the  case,  the  liead, 
of  silver  is  now  dropped  into  the  melted  cadmium 
and  quickly  alloys  with  it.  As  it  is  very  impor- 
tant that  the  silver,  etc.  is  well  mixed  into  a 
homogeneous  alloy,  give  tbe  crucible  a  shake 
round  by  taking  it  up  with  small  tongs.  Then 
pour  the  melt  into  a  warm  button  mould  and 
after  cooling,  dissolve  off  the  cyanide  in  warm 
water  and  the  bead  of  metal  left  is  then  digested 
in  dilute  nitric  acid  (1  :  3).  The  cadmium  and 
most  of  the  silver  are  dissolved  and  the  other 
metals  are  left  as  a  black  powder.  I  catch  the 
powder  on  a  small  best  quality  filter  paper 
and  wash  well,  then  transfer  the  filter  paper  to  a 
platinum  dish  and  burn  away  the  paper  at  a  low 
temperature.  I  then  put  in  about  10  gm.  of 
pure  acid  sulphate  of  potassium  and  melt  in 
the  crucible  at  a  low  red  heat.  When  cold  the 
melt  is  dissolved  in  warm  water  and  the  clean 
precious  metals  are  caught  on  a  filter  pa[>er,  and 
well  washed.  The  filtrate  may  contain  rhodium 
and  palladium,  but  I  have  never  found  any  in 
solution.  The  filter  paper  containing  the  gold, 
platinum,  etc.,  is  then  burnt  and  the  gold  and 
platinum  dissolved  in  cold  aqua  regia,  giving 
plenty  of  time.  The  residue  left  is  osmiridium. 
The  filtrate  containing  gold  and  platinum  is^ 
carefully  washed  into  a  small  porcelain  dish  and 
evaporated  to  dryness  on  a  water  bath,  this 
operation  being  repeated  twice,  adding  a  few 
drops  of  hydrochloric  acid  each  time,  and  finally 
dissolving  in  water.  The  solution  of  gold  and 
platinum  is  transferred  to  a  very  small  conical 
shaped  flask  and  sulphurous  acid  passed  through 
slowly.  The  gold  is  [irecipitated  as  metal,  and 
after  standing  for  some  time  is  collected  on  a 
small  best  quality  filter  paper  and  washed.  It 
cm  be  calcined  and  weighed,  but  it  is  better  to 
wrap  it  up  in  a  little  lead  foil  and  cupel  it.  It 
is  perfectly  absurd  and  unnecessary  to  take 
refined  gold  as  this  is,  and  alloy  it  with  silver 
and  part  it  over  again.  The  filtrate  contains  the 
platinum,  which  can  be  easily  precipitated  by 
adding  a  few  drops  of  hydrochloric  acid  and  a 
little  magnesium  wire  or  ribbon.  This  precipi- 
tated platinum  must  be  collected  on  a  small 
ashless  filter  paper,  washed  well,  calcined  and 
weighed.     The  osmiridium  left  after  dissolving 
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the  platinum  and  gold  is  collected  on  a  small 
ashless  filter,  well  washed,  calcined  and  weighed. 

I  have  described  the  process  in  detail,  but  I 
cannot  claim  that  it  is  all  original,  though  some 
of  it  is,  and  the  combination  is  new. 

Examplex  : — 1.  I  obtained  a  small  sample  of 
"Battery  Chips,"  which  is  a  very  nasty  matei'ial 
to  assay,  weighed  up  100  gm.  and  digested 
for  two  days  in  dilute  hydrochloric  acid,  using 
fresh  acid  when  required.  The  undissolved 
residue  was  mostly  iron  pyrite,  and  this  was 
collected  on  a  filter,  washed,  and  then  roasted 
with  oO  gm.  of  quartz  powder  ;  it  was  run  down 
and  treated  as  described.  The  residue  after 
removing  the  platinum  by  aqua  regia  gave  I0'6 
•oz.  osmiridium  per  ton  (2,000  lb.).  Gold 
obtained  as  described  3r26  oz.  per  ton,  and 
platinum  1'25  oz.  per  ton. 

2.  A  small  sample  of  "  concentrated  black 
sand "  gave  the  following  results  per  ton  of 
2,000  lb.  :  Gold,  36-6  oz.  ;  platinum  2-  9oz. ; 
osmiridium,  262  oz. 

I  made  several  synthetical  tests  with  gold  and 
platinum  and  obtained  satisfactory  results,  but 
more  experiments  should  be  made  to  ensure 
certainty. 

Prof.  G.  H.  Stanley  (Vice-President):  I 
should  like  to  say  that  there  are  two  points  which 
seem  to  me  to  be  weak.  It  may  be  that  the 
method  of  parting  described  by  Mr.  Crosse 
corrects  them,  but  that  I  should  like  to  prove. 
In  my  own  experience,  using  the  ordinary 
methods,  I  found  that  the  ordinary  fusion  assay 
conducted  as  usual  does  not  al  wa3-s  collect  all  the 
iridium  ;  it  may  catch  all  the  gold  and  |)latinuin, 
but  not  the  iridium.  Some  of  it  is  left  in  the 
slag.  I  am  doubtful  whether  it  really  alloys  with 
lead,  but  it  can  be  wetted  with  it  in  the  same 
way  as  gold  is  wetted  by  mercury.  If  the  slag 
is  recrushed  and  re-fused,  generally  a  further 
quantity  of  iridium  is  obtained  in  the  .second 
button  and  some  possibly  in  a  third.  At  any  rate, 
after  parting,  some  of  the  iridium  is  very  finely 
jiowdered.  I  have  often  filtered  with  a  close 
paper,  and  I  have  had  cases  where  the  filtrate 
has  apparently  been  jierfectly  clear,  but  on  stand- 
ing and  just  tapping  the  containing  beaker  the 
tiny  iridium  particles  can  be  observed  beginning 
to  coagulate  at  the  bottom.  In  that  w-ay,  it  may 
be  that  some  error  is  introduced.  i\pparently 
the  method  is  quite  satisfactory  for  gold  and 
platinum,  since  Mr.  Crosse  says  it  lias  been 
checked  ;  but  I  should  like  to  know  whether  any 
experiment  has  been  made,  trying  a  known 
amount  of  iridium  finely  divided  in  the  first  place. 

Prof.  J.  A.  Wilkinson  (MemUr  of  Council): 
A.s  there  n'as  no  discussion  on  the  two  jirevious 
papers  on  this  subject,  a  brief  survey  of  the  three 


methods  may  tend  to  stimulate  some  interest 
amongst  those  who  are  more  directly  concerned, 
the  mine  assayers,  some  of  w'hom  to  my  know- 
ledge have  done  work  on  this  subject. 
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IWr.  H.  Rusden  {Associate):  With  regard  to 
the  parting  of  the  cadmium  and  silver  luitton 
with  nitric  acid,  has  Mr.  Crosse  examined  the 
filtrate  for  platinum,  because  I  am  under  the  im- 
pression that  he  will  find  platinum  there  ;  a 
certain  amount  of  the  platinum  would  dissolve 
in  the  presence  of  a  large  amount  of  silver. 
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Mr.  Andrew  F.  Crosse  (Past-President)  -.  I 
think  ilr.  Kusden  is  wrong,  because  I  think 
cadmium  is  one  of  those  metals  that  precipitate 
platinum.  As  I  said,  these  points  require  a  lot 
more  experimenting  on,  so  I  do  not  wish  to 
appear  dogmatic. 

Mr.  H.  Meyer  (J/emfjcr  of  Council) :  May 
I  ask  what  result  would  have  been  returned  it' 
this  assay  (for  example  with  battery  chips)  had 
gone  through  without  special  care  to  sejiarate  the 
platinum  and  iridium.  Would  it  have  been  still 
3 1  oz.  or  more  ? 

Jlr.  Andrew  F.  Crosse  (Pasi-Presi<lent)  -. 
Do  you  mean,  if  there  had  lieen  an  ordinary  gold 
assay  done  whether  the  (ilatinum  metals  would 
have  been  weighed  with  the  gold  ? 

Mr.  H.  Meyer  {Member  of  Council)  :  What 
would  have  been  the  gold  return  if  done  by  the 
ordinary  method  ? 

Mr.  Andrew  F.  Crosse  (Past-President)  -.  It 
could  not  have  been  assayed  correctly  in  the 
ordinary  way ;  some  of  the  jilatinum  metals 
would  have  been  weighed  with  the  gold,  but 
platinum  itself  would  partly  be  lost. 

Mr.  H.  Meyer  (Member  of  Council)  :  You 
may  be  right  about  that  ;  but  I  have  never  yet 
seen  a  special  return  of  platinum  or  iridium  from 
an  ordinary  assaj-. 

Mr.    Andrew   F.    Crosse  (Past-Presid,'nf) -. 

Those  may  have  been  quite  e.xceptional  battery 
chips  ;  I  do  not  know  where  they  came  from. 
The  reason  I  bring  it  up  for  di.scussion  is  because 
valuable  metals  are  being  lost. 

Mr.  H.  Meyer  (Meutber  of  Council):  To  put 
the  thing  very  commercially,  have  buyers  been 
buying  platinum  and  osmiridium  in  the  shape  of 

gold ; 

Mr.  Andrew  F.  Crosse  ( Past- f reside ut ) -.  if 
they  have  treated  this  material  in  the  ordinary 
way  by  cyanide,  all  the  osmiridium  and  platinum 
would  remain  undissolved  and  this  valuable 
material  would  be  lost. 

Mr.  H.  Meyer  (Member  of  Council)  :  I  just 
want  to  find  out  whether  it  is  the  seller  or  the 
buyer  that  loses  ? 

Mr.  W.  Cullen  (Past-President):  The  point 
raised  by  Mr.  Meyer  is  quite  an  important  one. 
Of  course  I  do  not  kncov  whether  the  amounts  of 
platinum  aud  osmiridium  involved  are  large,  but 
seeing  that  platinum  is  now  in  the  neighbourhood 
of  £9  10s.  per  ounce,  and  osmiridium  somewhat 
higher,  it  appears  to  me  that  it  would  pay  to 
look  into  the  matter.  What  Mr.  Meyer,  no 
doubt,  has  in  his  mind  is  that  platinum  and 
osmiridium  are  really  being  sold  as  gold,  and  that 


the  mines  on  the  Witwatersrand  are  losing  to  this 
extent.  Although  what  I  have  said  has  very 
little  to  do  with  Mr.  Crosse's  paper,  I  think  that 
the  question  of  the  presence  of  these  two  rare 
metals  requires  investigation,  and  if  the  quanti- 
ties are  anything  like  those  which  1  have  been 
told  about  unotticially,  it  certainly  would  pay  to 
go  into  the  question  of  extraction  and  separation 
and  ship  them  home  to  Europe  as  platinum  and 
osmiridium.  It  may  not  be  generally  known 
that  dealings  in  the  platinum  group  are  controlled 
bj-  a  very  few  persons  and  naturally  it  is  their 
business  to  keep  their  processes  as  secret  as  they 
possibly  can. 

Prof.  J.  A.  Wilkinson  (Member  ot  Council: 
Do  I  understand  from  the  remarks  Mr.  Cullen 
has  made  that  he  advocates  a  policy  of  refining 
gdld  before  it  is  sent  to  Europe  ? 

Mr.   W.   Cullen  (Past-President):  Decidedly. 


ELECTRIC   BLASTING. 

(Read  at   October   Meetimj,    101.3.) 


By      Wm.     Cullen',      (Past-President),      Tho.s. 

DoN.\LDS0N    (Member    of    Council),    and 

W.    Waters   (Associate). 


DISCUS.SION. 

Mr.  J.  Chilton  (Member):  The  authors  of 
this  treatise  deserve  commendation  for  their 
timely  and  interesting  jiaper,  and  though  the 
subject  is  not  new,  the  impetus  given  by  it  in  the 
direction  of  industrial  safety  will  tend  to  make 
every  mining  man  their  debtor.  Electric  blast- 
ing was  first  practised  as  far  back  as  the  year 
1851,  when  Dumas  was  sinking  through  heavily 
watered  strata  at  Veyras,  Ardeche,  France,  and 
since  that  time  the  method  has  slowly  spread 
over  the  mining  world.  After  suft'ering  from 
neglect  for  years  the  system  is  regaining  its  right- 
ful position  in  the  forefront  of  mining  methods. 
In  many  of  the  American  mines  troubled 
with  dangerous  gases,  it  has  been  installed, 
and  men  are  hoisted  to  the  surface,  so  that 
if  a  premature  or  accidental  ex|ilosion  does 
occur  at  blasting  time,  all  the  men  are  .safe, 
firing  taking  place  from  the  bank.  In  the  North 
of  England,  the  practice  is  rapidly  extending, 
though  as  yet  the  portable  battery  is  mainly  used 
and  shots  are  fired  singly.  The  English  Cora- 
mission  on  Accidents  in  Mines  1^86  in  reporting 
"  consider  that  firing  by  electricity  should  receive 
the  serious  attention  of  mine  managers."  The 
new  German  Mining  Regulations  promulgated  in 
191 '2  are  based  on  the  belief  that  the  system  of 
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firing  by  electricity  is  safer  than  that  of  ignition 
by  ordinary  safety  fuse,  and  in  certain  mines  of 
Dortmund  district  electric  shot  firing  has  been 
made  compulsory.  The  primary  object  of  the 
system  is  to  insure  the  health  and  safety  of  the 
underground  workers,  and  if  by  it  dust  and 
fumes  and  the  otlier  dangers  of  the  mine  can  be 
avoided,  surely  the  method  merits  a  trial  in  the 
mines  of  the  Transvaal. 

The  condition  of  some  of  our  mines  after  blast- 
ing operations  can  only  be  described  as  deadly. 
The  Miners'  Phthisis  Prevention  Committee  in 
tlieir  report  tell  us  that  in  place  of  the  3  mgm. 
which  should  be  con.sidered  the  standard  allow- 
able, the  air  of  some  of  our  mines  suddenly 
becomes  charged  with  as  much  as  286  mgni. 
and  sometimes  even  rises  to  540  mgm.  of  dust  to 
the  cubic  metre  of  air.  It  is  little  use  looking 
for  any  diminution  of  our  industrial  scourge 
while  miners  are  asked  to  remain  in  such  an 
atmosphere  even  for  a  few  minutes  per  day. 
Hauling  men  at  downcast  shafts  only  will  tend  to 
lessen  the  evil,  but  this  cannot  be  done  in  many 
cases.  Water  blasts,  sprays  and  sprinklers  help  to 
lay  a  large  amount  of  dust,  but  they  are  power- 
less to  eliminate  entirely  the  dust  in  the  air 
immediately  after  blasting.  Until  some  device  is 
invented  that  will  entirely  do  away  with  the  dust, 
the  better  way  is  to  get  the  miners  to  the  surface 
before  firing  starts.  This  aspect  of  our  condi- 
tions has  not  been  overlooked  by  our  industrial 
captains,  and  in  most  well  managed  mines  not 
more  than  8%  of  the  workers  are  underground  at 
lighting  up  time.  Yet  this  number  is  compelled 
to  breatli  the  dust-laden  atmosphere,  and  as  long 
as  the  present  system  remains,  no  substantial 
reduction  of  our  industrial  plague  can  be  ex- 
pected. Under  tlie  system  described  by  the 
authors  the  necessity  of  exposure  to  dust  and 
fumes  is  avoided,  and  though  the  method  may 
not  be  applicable  to  every  mine,  yet  its  exten- 
sion to  single  shift  mines  is  desirable  and 
reasonable  and  could  be  made  without  any  great 
.sacrifice  of  efticiencj-.  The  question  of  cost  will 
have  no  place  in  the  counsels  of  the  industry  if 
it  can  be  shown  that  the  electric  firing  method 
will  sensibly  reduce  our  phthisis  bill. 

Our  present  system  of  blasting  must  stand 
condemned  by  all  thoughtful  students  of  our 
mining  conditions.  Surely  it  is  po.ssible  to  find 
some  method  less  costly  in  life  and  health  than 
the  present  one.  In  looking  over  the  painful  pages 
of  the  Government  Mining  Engineer's  Kepoit 
for  1912  one  is  startled  at  the  tribute  that  was 
paid  in  that  year  for  our  present  method  of 
Ijreaking  ground.  Through  the  courtesy  of  tlie 
Mines  Department  the  following  data  were  sup- 
plied. In  1912  in  the  Union  of  South  Africa  no 
less  than  21 '3%  of  the  fatal  accidents   in   mines 


was    due    to    our   present   method   of   preparing 
charges  and  using  explosives. 

Analysis  according   to   causes.       Union   of  South 
Africa : — 

lent';'  deaths.  Injuries. 
Drilling  into  unexploded 

holes         137  130  193 

During    blasting    opera- 
tions        ...          ...  61  31  37 

Due  to  fumes  ...          ...  2i  36  2 

Sundry  and  unknown  ...  17  4  19 

WhiLst  charging           ...  12  7  12 

Handling  detonators   ...  30  2  29 

281       210         292 
On  the  Witwatersrand  gold  mines  10 '6   of  all 
accidents    were    caused    by    explosives,    analysis 
showing  the  following  :  — 


dents. 

Deaths. 

Injuiies. 

While  charging 

12 

7 

12 

Drilling  into  unexploded 

holes 

126 

120 

176 

During    blasting    opera- 

tions 

43 

22 

27 

Due  to  fumes  .. 

23 

35 

2 

Sundry  and  unknown  ... 

12 

4 

14 

Handling  detonators    ... 

23 

23 

239  188  254 
In  a  word,  our  present  methods  of  dealing  with 
explosives  in  charging  and  blasting  operations 
cost  the  Witwatersrand  gold  mines  no  less  than 
188  lives  and  caused  serious  injury  to  254  per- 
sons in  the  year  1912.  AVhile  such  a  price  in 
life  and  limb  is  being  paid,  he  will  be  a  bold 
man  who  .vill  defend  a  system  that  means  such 
a  waste  of  life  ;  and  the  point  it  is  desired  to  make 
clear  is  this,  that  with  electric  blasting  a  marked 
reduction  in  these  accidents  would  occur  and 
some  items  would  be  entirely  swept  away. 

The  introduction  of  electric  shot  firing  will 
undoubtedly  lead  to  the  introduction  of  specialism 
in  underground  work.  The  rockdriller  of  the 
near  future  will  be  a  driller  of  holes,  purely  and 
simply,  and  need  know  little  of  blasting  and 
explosives.  The  bieaking  of  rock  will  be  in  the 
hands  of  a  few  carefully  chosen  miners  on  each 
mine,  who  will  commence  to  load  up  the  holes 
after  the  drilling  shift  is  done.  The  rush  and 
hurry  of  the  present  system  will  be  abolished 
and  accidents  whilst  charging  up  will  be  sensibly 
reduced. 

It  is  contended  by  some  mining  men  that  the 
suggested  system  will  increase  the  number  of 
misfires,  and  therefore  the  accidents  due  to  drill- 
ing into  unexploded  holes.  The  authors  of  the 
paper  make  no  extravagant  claims  concerning 
this  matter  and   admit   0'6%  of  misfires  at  the 
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Meyer  and  Charlton  Gold  Mines  where  electric 
blastiiii;  is  in  lorce  :  but  that  percentage  is  far 
below  that  of  safety  fuse.  Careful  r>bservations 
carried  over  four  months  with  the  best  brands  of 
-safety  fuse  give  a  percentage  of  7'-t6  misfires. 
With  greater  [iractice  in  electric  blasting  the 
number  of  misfires  should  be  reduced,  as  06% 
is  very  high  comi^ared  with  the  best  European 
jiractice,  for  Mr.  .J.  Beltitt  in  his  paper  on 
"  Detonators,"  read  before  the  Association  of 
Colliery  Managers,  states  that  out  of  43,161  shots 
fired  in  '2\  years  he  had  only  three  misfires.* 
Perhaps  the  greatest  critic  of  electric  firing  is  C. 
Dobblestein,  who  writing  in  GlikJiauf,  Jan.  1913, 
contends  that  electric  firing  is  not  safer  than  fuse 
firing,  but  admits  that  many  of  the  electric  firing 
accidents  are  due  to  faulty  detonators,  bad  firing 
apparatus,  and  the  ignorance  of  the  average 
miner.  Probably  no  system  of  ignition  can  be 
invented  than  will  be  absolutely  fool-proof,  but 
electric  blasting  seems  to  point  the  way  to  a 
reduction  of  blasting  accidents  due  to  drilling 
into  misfired  holes. 

In  1912,  4:3  accidents  and  "22  deaths  occurred 
on  the  Witwatersrand  due  to  blasting  operations. 
These  were  mainlj'  due  to  persons  entering  the  zone 
of  blasting  operations  deliberately,  or  owing  to 
entrances  not  being  safeguarded  ;  hiding  away 
and  sleeping  in  stopes  :  and  holing  through  with- 
out proper  warning.  As  all  persons  will  be  out  of 
the  mine  before  blasting  starts,  under  the  sug- 
gested method,  this  item  would  be  entirel)' 
eliminated,  ifany  of  the  deaths  due  to  fumes 
are  caused  by  the  burning  of  explosives  through 
faidty  safetj'  fuse.?,  and  by  persons  being  com- 
pelled to  pass  through  fumes  on  their  way  to  the 
shaft  after  blasting.  As  these  causes  would  cease 
to  operate  with  electric  ignition,  deaths  due  to 
fumes  would  be  reduced. 

-Occidents  due  to  running  fuses  would  become 
a  thing  of  the  past  under  the  electric  system. 
The  Chief  Inspector  of  Explosives  in  his  report 
for  1910  concerning  safety  fuse  says  that  "safety 
fuse  does  not  run."  Without  questioning  the 
good  faith  of  this  statement,  one  may  doubt  its 
accuracy.  Accidents  recorded  as  "  premature 
explosions  "  convey  to  the  mind  of  the  mining 
man  the  idea  of  a  running  fuse.  Lighting  up 
accidents  numbered  9  with  6  deaths  and  4 
injuries.  With  firing  by  electricity,  both  running 
fuse  and  lighting  up  accidents  would  be  entirely 
swept  away. 

Electric  blasting  will  no  doubt  have  its  own 
peculiar  danger-s,  and  the  effect  of  exploding  a 
large  number  of  holes  simultaneously  would  be 
disastrous  in  some  of  onr  older  mines,  but  the 
introduction    of   delay   action   fuse  would   avoid 
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this.  The  accidental  closing  of  the  electrical 
circuit  is  seemingly  impossible  with  the  safe- 
guards of  the  Meyer  and  Charlton  system,  and 
looking  at  the  system  generally  it  seems  likely 
that  electricity  will  do  for  the  safety  of  the 
mine  what  it  has  done  for  the  safety  of  the 
sea. 

From  a  rock-breaking  point  of  view,  electric 
firing  would  not  make  an  appreciable  ditt'erence 
except  in  the  blasting  of  cuts  where  real  simul- 
taneity would  be  achieved.  The  question  of  cut 
and  round  firing  can  safely  be  left  to  the  miner, 
who  would  soon  adapt  himself  to  the  altered 
conditions.  By  a  system  of  four  hole  cuts  instead 
of  the  usual  three  he  can  increase  his  chances  of 
successful  blasting  by  50%.  In  double  drives 
and  shafts  double  cuts  could  be  used  with  delay 
action  fuse  for  the  side  holes. 

It  is  encouraging  to  note  the  interest  that  this 
paper  has  aroused  in  mining  circles,  and  to  note 
that  safety  and  health  problems  are  receiving 
their  due  share  of  attention  even  in  times  of 
industrial  unrest  and  distraction. 


THE    NATURAL   SODA    DEPOSITS    OF 

AFRICA  ;  WITH  SOME  NOTES  ON 

THE  ALKALI  TRADE. 


(Redd  at   November  2feeli)i(/,  191J). 


By  John  Watsox,  F.I.C.   (Member  of 
Council). 


DISCUSSION. 

Prof.  J.  A.  Wilkinson  (Member  of  Coiuicil): 
After  reading  this  papor  through  carefully  I 
must  confess  to  a  feeling  of  disappointment 
caused  chiefly  by  the  fact  that  the  expectations 
rai.sed  by  its  title  were  by  no  means  realised.  At 
the  outset  brief  notes  are  given  on  four  natural 
soda  deposits  in  Africa  and  in  only  one  case  are 
the  data  for  w'hich  a  chemist  chiefly  looks,  given. 
Concerning  the  German  East  African  deposit  I 
have  not  been  able  to  get  any  data,  but  in  the 
ca.se  of  the  lakes  at  Fezzan  full  details  can  be 
found  in  Lunge's  book.  Vol.  2,  p.  61,  2nd  edition. 
A  |)ictorial  description  of  Lake  Magadi  was  given 
in  The  State,  February  1911,  p.  242,  and  the  fol- 
lowing analysis  of  n^.tive  soda  from  Magadi  was 
given  by  A.  Gordon  Salamon  in  his  report  to  the 
Company  at  its  formation  : — 


Na.,C03 
NaHCOj 

NaCl 

CaO  and  MgO 


...     43  .55 
...     40-41 
0-36 
...   Faint  traces 
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SiO, 0  07 

FeA  and  AloOj        0-04 

NHg    ...         '. Nil. 

SO3 Trace 

P.,0, Nil 

flatter  insoluble  in  boiling  water  Trace 

Water  (by  ilifference)...  ...  15-57 

100-00 

■whence  Total  Na.,0  in  natural  i5roduct  =  40 "38% 
Do.'         calcined     do.      =58-08% 
Equivalent  Na.^COj     do.       do.      =99-3% 


The  main  portion  of  the  paper  deals  with  the 
Zoutpan  (which  being  translated  niean.s  salt- 
and  not  soda-pan),  north  of  Pretoria.  This  is  an 
impure  deposit  of  soda  about  27  ft.  thick,  the 
datum  concerning  the  thickness  of  the  dark 
coloured  impregnated  clay  above  the  main  salt 
deposit,  7  ft  2  in  ,  having  been  overlooked.  The 
analyses  given  are  incomplete  and  Hotfmann's 
analyses  (also  incomiilete)  given  by  Cohen,  who 
first  described  the  deposit,  show  that  very  little 
sulphate  is  pre.sent.  As  given  by  Clarke  they 
read  CI  43-47%,  SO,  0-03%,  CO3  15-17%,  Na 
41-33%.  Under  the  heading  South  African 
Alkali,  Ltd.,  the  author  gives  his  own  analyses, 
which,  like  the  above,  are  purely  technical  and 
hence  designed  for  a  special  purpose.  The  oppor- 
tunity has  been  lost  of  rendering  a  distinct 
service  to  science  by  carrying  out  a  series  of 
exact  and  full  analyses  of  the  various  layers  and 
this  is  a  fact  to  be  lamented.  In  the  analyses 
given  under  soda  crystals,  how  is  the  fact 
explained  that  the  local  company's  product 
is  purer  by  about  3%  than  the  pure  sub- 
stance l 

The  rest  of  the  paper  is  beyond  criticism  and 
much  of  it  is  unworthy  of  one  who,  like  the 
author,  has  had  a  considerable  experience  of 
alkali  work.  A  large  portion  can  be  found  in 
text-books,  even  those  of  an  elementary  character, 
and  it  is  obvious  that  the  author  has  not  kept 
abreast  of  the  later  developments  of  alkali  pro- 
duction. Concerning  the  possible  uses  of  the 
company's  ])rodiict,  its  value  in  soap  manufac- 
ture, which  lies  in  its  conversion  to  caustic  soda, 
one  of  the  most  valuable  commercial  sodium 
compounds,  is  barely  mentioned,  and  at  present  I 
see  no  valid  reasons  for  its  introduction  into 
reduction  works  practice.  As  a  water  softener  it 
has  distinct  value,  but  in  this  case  purity  is 
e.ssential.  Mr.  Whitby's  euphemism,  that  the 
paper  bespeaks  an  earnest  advocacy  of  a  new 
industry,  is  true  in  many  way.-s,  but  it  should  also 
be  borne  in  mind  that  economic  principles  lie  at 
the  foundation  of  industrial  success: 


THE   SOLUBILITY    OF   IODINE   IN 
SODIUM  IODIDE  SOLUTION. 


(Read  at  Deremher   Meeting,  I'Jlo.) 


By  Harold  W.  Gill,  B.Sc.(Lond.),  A.I.C. 
(Member). 


DISCUSSION. 

Dr.  J.  Moir  (Pai^t-P resident):  After  what 
Dr.  McCrae  has  written  in  criticism  of  this  paper,, 
there  remains  little  for  me  to  do  but  go  over  the 
same  ground.  The  [laper  consists  of  very  good 
experimental  material  —  on  which  the  author 
must  hive  spent  much  time — yet  absolutely 
spoilt  and  rendered  useless  by  his  careless  pre- 
sentation of  the  facts  and  apparent  inability  to 
think  clearly.  A  man  who  for  example  deduces  a 
chemical  formula  from  the  mere  weights  of  the 
materials  used,  deserves  severe  criticism.  His 
formula  Nal.,  is  merely  ridiculous,  for,  by  the  same 
method  of  reasoning;,  water  would  be  HO,,  and 
hydrochloric  acid  HCI35  !  It  is  easy  to  show, 
moreover,  that  not  even  as  regards  mere  iveiglits 
of  material  do  his  tabulated  results  support  the 
ratio  1  :  1  between  Nal  and  I  :  his  actual  figures, 
if  obtained  in  the  manner  given  in  the  text, 
agree  with  the  ratio  4:5;  and  this  ratio  when 
reduced  to  molecular  ratios  in  the  orthodox 
way,  becomes  nearly  2  :  3.  Thus  the  author 
indicates  that  he  took  out  10  gm.  of  the- 
solution  of  iodine  in  so  called  20%  Nal  made 
at  25°  C.  and  found  in  it  2-002  gm.  of  free- 
iodine.  This  leaves  7-99S  gm.  for  the  water  and 
Nal  in  the  specimen  taken,  and  the  amount  of 
Nal  would  be  about  20%  of  this,  namely,  1  -6  gm. 
(since  the  contraction  on  dissolving  iodine  in 
Nal  is  probalily  quite  small)  :  the  ratio  of 
weights  is  therefore  4  :  5,  and  the  ratio  of  mole- 

1-6     2-00-i 

■or  2  :  3  nearly;  and 
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cular-*-  weights  is-,-^ 

the  supposed  chemical  compound,  if  it  existed, 
would  be  2NaI-t-l3  or  Na^Jj.  The  sulution  in 
reality  contains,  of  course,  a  mixture  of  Nal  and 
Nalj  (with  a  little  Nalj  at  the  higher  concentra 
tions),  and  the  author  might  as  well  write  a 
chemical  formula  for  a  plum-puddins  !  It  may 
be  noted  that  I  get  a  different  result  for  the 
"formula"  from  that  deduced  by  Dr.  .McCrae 
from  the  same  data.  This  is  mainly  due  to  the 
fact  that  it  is  im[)ossible  to  say,  from  the  [)aper 
as  printed,  which  of  two  processes  the  author  has 
really  u.sed,  and  that  Dr.  McCrae  has  followed 
the  statement  of  the  tables  on  p.  292,  whereas  I 
have  believed  the  (contradictory)  statements  on 
)).  291.  In  regard  to  this  self-contradiction  of 
the  paper,  I  think  it  will  be  quite  impossible  for 

*  Making  iodine  monatomic  for  the  moment. 
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Drs.  Comey  or  Seidell  to  make  any  use  of  the 
author's  figures.  Thus,  in  Table  T.  we  are  told 
that  100  gm.  of  "5%  sodium  iodide  solution" 
dissohv  499  gni.  of  iodine  at  iS"  C,  whereas  on 
p.  291  it  appears  that  what  the  author  really  did 
was  to  determine  the  amount  of  iodine  contained 
in  100  gni.  of  the  finished  polyiodide  solution, 
which  is  a  totally  different  thing,  because  it 
leaves  only  about  95  gm.  of  sodium  iodide  solu- 
tion to  dissolve  tlie  4  99  gm.  of  iodine.  Now, 
when  we  add  to  this  ambiguitj'  the  fact  that  the 
author  never  tells  us  whether  his  "5%  Xal  "  is 
5  gm.  in  100  cc,  or  5  gm.  in  100  gm.  finished 
solution,  or  5  gra.  plus  100  cc.  water  (all  of 
which  are  different),  we  see  that  there  are  no  le.ss 
than  six  different  inter|)retations  of  his  experi- 
mental material  !  In  additijn,  the  author  heads 
all  his  tables  with  the  jihrase  "  concentration  of 
NaT,"  whereas  the  actual  figures  are  not  concen- 
trations at  all.  "Concentration"  is  a  technical 
term  nwA.'aingyram-niolendes  \)Qr  Hire  of  solution, 
yet  the  author  uses  it  of  5  gm.  in  100  gm.  (not 
cc),  and  sometimes  even  of  5  gm.  in  100  gm.  of 
a  solution  which  has  changed  in  folnnie  by  having 
iodine  adder!  and  in  which  consequently  the  exact 
content  of  Nal  is,  as  far  as  I  can  see,  unknown. 
This  kind  of  thing  is  unpardonably  careless:  in 
fact  the  author  seems  to  treat  the  grave  and 
definite  technical  terms  of  chemistry  in  a  very 
cavalier  fashion. 

The  author  will  now  probably  think  I  have 
gone  through  his  paper  with  a  microscope  :  at 
any  rate  I  have  al.so  succeeded  in  finding  a  Haw 
even  in  his  e.Kperimental  result.s,  for  in  Table  1. 
he  gives  the  iodine  dissolved  (at  25°  C.)  by 
"  20%  Xal"  as  2002,  whilst  in  Table  IVb.  the 
(luantity  dissolved  at  25-75°  C.  is  given  as  19-69. 
This  is  impossible  :  it  is  obvious  from  the  other 
results  that  a  larger  amount  must  dissolve  at  the 
higher  temi)erature.  It  is  no  doubt  an  experi- 
mental error  ;  but  if  so,  this  and  the  other  results 
should  not  have  been  stated  to  two  places  of 
decimals  if  they  are  in  doult  by  three  units  in 
the  Jitst  place. 

The  first  paragraph  of  the  author's  "  Summary  " 
is  really  too  wonderful  for  words.  He  says  : 
"  The  amount  of  iodine  dissolved  (at  all  tempera- 
tures) by  a  solution  of  sodium  iodide  is  directly 
proportional  to  concentration  of  the  sodium 
iodide."  Take  the  two  extreme  cases  :  (1)  if  the 
concentration  of  Xal  is  zero,  then  according  to  the 
author,  water  dissolves  no  iodine!  Obviously, 
in  any  theoretical  deductions  from  his  ex|ieri- 
ments,  the  soluliility  of  iodine  in  plain  water 
should  have  been  deducted  from  the  total  solubi- 
lity before  any  attempt  w,).s  made  to  assess  the 
influence  of  Xal  in  dissolving  more  iodine  :  (2) 
taking  the  other  extreme,  it  might  appear  that  a 
solution  of  50  gm.  Xal  in  50  gm.  water  would 


rontain  50  gm.  of  dissolved  iodine  !  !  Seriously, 
the  author  ought  to  tell  us  what  the  above  "half- 
and-half  "  solution  can  do  in  the  way  of  dissolv- 
ing iodine,  and  also  tell  us  what  volume  is 
occupied  by  100  cc.  or  100  gm.  of  this  "50% 
solution  "  after  it  has  been  saturated  by  iodine. 

The  piece  de  re-tistance,  however,  is  the  bit 
about  XaI.,.2H20  on  p.  291  (repeated  in  the 
summary  as  if  it  were  ih-e  real  thing,  or  tlie 
blessed  word  Mesopotamia).  This  is  really 
lovely  :  not  only  is  the  su|)posed  comimund  as 
gratuitous  as  the  formula  X^O  for  air,  but  it  has 
water  of  crystallisation  even  in  solution  I  I  take 
it  from  the  author's  patronymic  that  he  is  a 
Celtic  person  like  myself,  which  may  explain  the 
mystery  :  he  may  have  used  methods  of  divina- 
tion or  second-sight  to  solve  a  problem  for 
which  there  is  no  chemical  method  available. 

In  conclusion,  I  wish  to  call  your  attention  to 
the  fact  that  this  is  evidently  a  difficult  subject, 
since  I  find  that  Dr.  Seidell's  book  (referred  to 
by  Prof.  Wilkinson)  is  in  error  in  regard  to  the 
cognate  subject  of  iodine  in  potassiuin  iodide  : 
the  third  column  of  Seidell's  table,  giving  weights 
of  KI,  is  10  times  too  large  all  through.  This  is 
a  curious  mi.stake,  since  the  first  two  ci-ilumns, 
giving  the  value  in  niolecvJar  ratios,  are  quite 
correct,  and  also  since  Seidell  himself  calls  atten- 
tion to  a  similar  mistake  on  the  fame  page. 

It  may  be  noted  that  if  one  takes  the  precau- 
tion of  subtracting  the  solubility  of  iodine  in 
plain  water  from  the  figures  given  by  Seidell 
(i.e.,  corrected),  the  ratio  between  iodine  dissolved 
and  KI  present  becomes  nearly  constant  at  all 
concentrations  (not  temperatures  as  the  author 
saj's  of  sodium  iodide)  and  is  quite  near  t,o  1:1, 
so  that  if  there  were  a  chemical  compound  in 
these  solutions  it  would  be  KI„  i^K.^I^  by  the 
artiad-[ierissad  law). 

This  analogy,  if  the  author  noticed  it,  seems 
to  have  entra[iped  him  rather  badly  :  and  per- 
haps he  will  not  take  it  amiss  if  I  tell  him  that 
in  theoretical  chemistry  the  race  is  not  to  the 
swift  (i.e,  the  conclusion-jumper),  but  to  the 
suspicious  and  critical. 


THE  UXIOX  PATEXTS  BILL. 


(Read  at  December  Meeting,  19 IJ.) 
A.  L.  Spoor  and  W.  E.  .Iohx  (Members) 


DISCUSSION'. 

Mr.  H.  A  White  (Vice-President):  The 
thanks  of  the  Society  are  certainly  due  to  the 
authors  for  the  able  account  of  the  new  Patents 
Bill.  There  may  be  some  little  trace  of  "  special 
pleading"  on  behalf  of  the  inventor  and  his  agent 
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so  that  it  becomes  necessary  to  emphasize  the 
fact  that  there  are  two  parties  to  the  bargain 
between  the  public  and  the  inventor.  Seeing 
tliat  the  case  for  the  inventor  has  been  put  so 
well  before  you,  I  propose  to  devote  most  of  my 

■  remarks  to  the  other  side  of  the  question. 

I  must  first  call  attention   to  the   curious  fact 

■  that  the  authors  find  the  present  fees  moderate, 
for  the  tax  on  invention  they  amount  to  may  in 
many  cases  be  a  .serious  consideration.  It  has 
often  being  coni|)uted  that  the  total  royalties 
derived  by  the  united  inventors  of  the  world  will 
not  pay  the  total  fees  demanded  by  governments  ; 
the  basal  reason  for  such  a  state  of  affairs  pro- 
bably being  the  essentially  evolutionary  nature 
of  the  progress  of  invention.  The  birth  of  an 
idea  is  rarely  a  sudden  process,  and  its  commercial 
utilization  is  most  usually  heralded  by  a  succes- 
sion of  [lartial  failures  in  which  many  take  part. 
There  is  hardly  a  single  modern  proce.ss  in  actual 
use  at  this  time  which  is  not  covered  all  over 
with    patents    "as   thick  as   leaves  on    Yallom- 

'  brosa." 

In  actual  practice  therefore  a  new  patent  is 
frequently  a  mere  circumscribing  of  more  or  le.ss 
floating  ideas  common  to  many  for  the  benefit  of 
one — if  necessity  is  the  mother  of  invention,  adap- 
tation is  the  father.  It  is  thus  possible  in  some 
cases  that  the  granting  of  a  patent  may  put  a 
bar  in  the  way  of  progress  and  real  working  im- 
provements may  be  pre.scribed  because  their  path 
lies  through  a. jungle  of  patents  who.se  width  of 
claims  may  easily  be  stretched  to  embrace  their 
scope.  The  fact  that  there  is  nothing  new  under 
the  sun  will  be  driven  home  to  many  an  aspiring 
inventor  after  a  brief  interview  with  his  agent, 
but  it  should  easily  be  within  the  reach  of  all 
who  are  contemplating  im])rovements  to  know 
what  has  already  been  claimed  in  the  matter  he 
proposes  to  deal  with.  A  jiroperly  arranged  and 
iufle.xi'd  abstract  of  all  uatent  specifications  is 
'  therefore  most  essential  :  the  [)reparation  of  this 
should  be  undertaken  at  once. 

Patent  Office. — I  see  no  reason  why  a  sub- 
office  should  not  be  provided  for  Johannesburg, 
as  the  business  to  be  e.xpected  there  is  probably 
greatnr  than  in  any  other  town  or  even  some 
provinces  in  the  Union. 

Commimioner  of  Pdtents. — I  think  it  would 
be  well  in  this  age  of  speci  liization  to  confine 
the  r('(|uirements  to  high  legal  attainments  as  the 
position  i.s  principally  a  judicial  one.  The  com- 
bination suggested  is  perhaps  not  too  rare,  but 
)iatents  deal  much  more  with  technology  than 
high  science.  Section  1.3  provides  for  the 
appointment  of  as  many  examiners  of  patents  as 
may  be  necessary  and  these  of  course   should  be 

■chosen   for   their   acquaintance   with  the  various 

•branches  of  applied  science. 


Definition  of  Invention. — One  of  the  most 
futile  of  amusements  is  the  multiplication  of  de- 
finitions of  things  that  have  no  exact  limits.  The 
authors,  for  example,  object  to  the  phrase  "known 
or  u.sed  by  others,"  but  in  their  own  suggested 
substitute  for  the  definition  of  the  Act  (under  a) 
the  word  otheis  is  used  in  precisely  the  same 
way.  Their  criticism  as  to  the  words  "  any 
foreign  country  "  does  not  appear  to  be  sound. 
How  could  a  patent  be  defeated  by  its  use  among 
the  head-hunters  of  Borneo  unless  a  knowledge 
of  the  fact  was  obtainable  in  this  countrj',  and  in 
that  case  the  ban  pronounced  by  the  authors 
under  the  heading  "applicant"  must  be  applic- 
able. The  real  fact  is  that  civilization  tends  to 
form  one  country  of  all  nations  in  matters  of 
science  and  technics,  and  in  our  own  South  Africa 
the  dissemination  of  technical  literature  speedily 
makes  common  knowledge  of  all  real  advances 
made  throughout  the  whole  world.  The  mere 
introduction  of  devices  in  use  in  other  parts  of 
the  globe  cannot  logically  be  called  a  patentable 
invention.  I  consider  that  the  definition  in  the 
proposed  Bill  is  sufficiently  good  though  "Sec- 
tion 61  "  should  be  added  to  the  sections 
mentioned  therein. 

Opposition  to  Patents. — In  practice  the 
"  armoury  of  weapons "  feared  by  our  authors 
includes  many  which  are  useful  only  in  excep- 
tional cases.  The  most  objected  to  by  the  authors 
(«)  is  undoubtedly  by  far  the  most  important. 
"  That  the  invention  is  not  novel,  or  is  not  cap- 
able of  being  patented "  is  the  base  of  most 
o[)positions  and  it  would  be  a  serious  blot  upon 
the  law  if  it  were  eliminated.  A  patent  creates 
a  monopoly  and  this  dangerous  but  valuable 
right  can  only  be  given  in  exchange  for  some 
real  and  new  advance.  The  average  patent  may 
be  said  to  refer  more  to  variation  than  advance 
and  in  very  many  cases  it  is  interesting  to  con- 
trast the  nuignitude  of  the  claim  made  with  the 
minimum  of  novelty  shewn.  No  leally  new  and 
useful  invention  can  be  affected  by  the  paragraph 
referred  to.  Paragraph  (rf)  should  have  the 
words  "  by  the  opponent  "  deleted,  for  other  par- 
ties may  be  and  frequently  are  interested  directly 
or  indirectly.  With  reference  to  paragraph  {j ) 
it  may  be  observed  that  it  is  only  reasonable  that 
the  title  of  the  invention  should  indicate  the 
subject  matter  sutficiently,  for  all  whose  business 
may  be  involved  have  to  study  tho.se  patents 
which  may  eii'ect  their  interests.  As  the  total 
number  of  patents  is  very  large  a  falsely  entitled 
patent  may  easily  escape  scrutiny  and  injustice 
migut  readily  be  caused. 

Claims. — I  think  it  would  be  well  to  fix  some 
limit  to  the  number  of  claims  permitted  for  each 
patent.  I  have  examined  patents  containing  from 
70  to    100  claims  and  in  such  cases  the   differ 
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euce  between  one  claim  and  the  next  is  little 
more  than  a  matter  of  words.  Perhaps  if  the 
ordinary  patent  fee  were  reduced  an  1  an  addi- 
tional fee  for  every  claim  after  the  first  si.K  were 
charged  a  great  deal  of  wasted  time  and  paper 
might  be  saved.  Section  36  (3)  says  that  the 
specification  must  end  with  a  distinct  statement 
of  the  invention  claimed,  but  I  am  of  opinion 
that  the  confused  jumble  of  repetition  and  minute 
variation  so  frequently  met  with  requires  a  great 
stretch  of  courtesy  to  receive  such  an  appella- 
tion. 

Patent  Aijent. — I  am  in  sympathy  with  the 
authors  in  this  matter.  The  nece.ssit)'  for  per- 
mitting solicitors  to  act  as  patent  agents  is  of 
course  more  obvious  in  the  smaller  towns  than  in 
the  larger  centres. 

Comjnihory  Working/.  —  I  cannot  agree  with 
the  authors  that  a  validly  patentable  invention  is 
something  the  pmblic  had  no  right  to  use  and  the 
ideas  contained  in  the  paragraph  referring  to  the 
matter  appear  to  me  to  be  based  upon  a  one- 
sided view  of  the  facts  of  the  case.  An  inventor 
must  always  owe  much  to  his  predecessors;  he 
is  entitled  to  a  large  share  but  not  to  all  the 
advantages  nf  his  invention.  If  he  claims  all 
the  profits  derived  why  should  anyone  use  his 
invention  at  all  ?  If  as  is  so  frequently  the  case 
he  is  merely  the  fornmlator  and  exproiiriator  of 
current  ideas  to  which  he  barely  adds  a  finishing 
touch,  why  should  that  entitle  him  to  block  the 
stream  of  progress  ?  More  than  half  the  patents 
applied  for  are  for  improvements  and  many  of 
these  are  such  as  would  suggest  themselves  to 
many  using  the  matters  referred  to.  Such 
patents  are  frequently  applied  for  only  to  protect 
their  users  against  rival  claims  and  in  this  way 
a  vicious  circle  is  created  the  escape  from  which 
is  provided  for  by  this  principle  of  compulsory 
working.  It  maj  readily  be  imagined  that  a 
fair  piroportion  of  oversea  patents  applied  for  in 
this  country,  referring  to  manufactures,  are  for 
the  purpose  of  preventing  competition  here  with 
the  foreign  factorj'  and  it  is  possible  that  the 
establishnjent  of  effective  local  industries  might 
be  seriously  hindered  if  this  remedy  were  not 
provided,  and  it  is  considered  that  its  abuse  is 
adequately  guarded  against  by  the  conditions 
imposed. 

Minor  Alterations. —  The  second  paragraph  of 
Section  60  (3)  is  a  definition  of  foreign  country 
and  should  be  placed  with  the  other  definitions 
in  Chapter  1.  Section  16  should  be  altered  so 
as  to  leave  the  way  ojien  for  sub-offices  in  every 
province.  Section  23  requires  amendment  to 
make  it  clear  that  the  register  of  patents  includes 
the  .specifications,  which  are  unaccountably 
omitted.  Section  46  (2)  should  be  deleted  and 
(1)   amended    by    the    addition     of    the    vords 


"  together  with  the  provisional  specification  if 
any."  If  provisional  protection  has  been  given 
the  public  in  return  must  have  the  information 
given  in  the  specification  in  the  .same  way  and  for 
the  same  reason  as  they  demand  the  publication 
of  the  completed  application.  The  12  months 
secrecy  is  allowable,  but  after  that  time  if  the 
application  is  not  proceeded  with  the  abandoned 
idea  must  be  assumed  to  be  public  property. 

In  conclusion  I  must  endorse  the  view  of  the 
authors  that  the  Bill  on  the  whole  seems  to  be  a 
good  one. 

The  meeting  then  terminated. 


Review. 


"  l^  CKET  Book  for  Mixers  and  INIetallur- 
GiSTS,"  by  F.  Danvers  Power.  3rd  Edition,  1914. 
Small  Svo.  (Crosby  Lockwood  it  Co.,  371  pp. 
6s) 

This  is  a  useful  compilation  of  notes,  rules, 
forniuhv,  tables,  etc.,  of  value  more  particularly 
to  the  profes.sions  mentioned. 

Ihere  is  such  a  tremendous  amount  of  data 
required  in  these  professions,  as  in  others,  that 
the  problem  resolves  itself  into  making  a  useful 
selection  while  still  keeping  the  volume  to  note- 
book size.  Naturally  certain  fundamental  matter 
is  the  .same  for  all  ])rofessions  and  therefore 
figures  herein  as  usual  in  such  works.  In  addi- 
tion there  are  sections  on  chemistry  and  assaying, 
mineralogy  and  geology,  ore-dressing,  toxicology, 
photography,  etc.  It  is  obviously  very  difficult 
to  decide  what  to  admit  and  what  to  reject  in 
such  a  book  and  somewhat  doubtful  whether 
extreme  condensation  is  always  advisable 

!^[uch  of  the  general  information  is  necessarily 
very  condensed  but  may  serve  a  useful  purpose 
in  giving  a  lead  in  a  brief  consideration  of  a 
subject  in  the  field,  fuller  consideration  being 
reserved  for  the  office,  where  presumably  more 
extensive  literature  will  be  available.  But  in  the 
section  on  ore-dressing  it  would  probably  have 
been  more  useful  to  confine  the  .scope  to  certain 
definite  data,  rather  than  to  attempt  a  survey  of 
the  subject  as  a  whole. 

Still  the  book  will  undoubtedly  prove  useful 
to  engineers  in  the  field,  for  it  contains  a  wealth 
of  valuable  information  in  small  compass  and 
readily  accessible. 

It  may  be  noted  that  in  this  3rd  edition  the 
rock  classifications  have  been  altered,  the  section 
on  slags  extended,  and  ore-dressing  brought  up 
to  date  ;  while  additional  matter  deals  with 
slide  rules,  mine  sampling  and  knots  and  splices. 
(G.  H.  S.) 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Electrical  Method  of  Preparing  Aqueous 
Colloidal  Solutions  of  Metals.— "Colloidal 
solutions  of  golil,  silver,  platinuiu,  [palladiuin, 
copper,  lead,  iron,  zinc,  tin,  nickel,  aliiniiniuni, 
magnesium,  Ijisniuth,  antimony,  and  cadmium, 
respectively,  have  been  prepared  in  a  few  seconds  by 
the  electrical  disintegiation  method,  using  a  high 
freijuency  alternating  arc,  the  leads  to  which  were 
taken  from  two  points  on  the  inductance  of  the 
o.scillatory  circuit  of  a  I'onl-on  are  as  used  in  wireless 
telegraphy.  15y  varying  the  conditions  it  was 
possible  to  obtain  currents  of  from  (I  1+  to  15  amperes 
and  an  E.M.  K.  of  480— 4IISU  volts,  and  colloidal 
solutions  sliowing  a  wiile  range  of  colours  were  thus 
obtained  from  several  metals,  especially  gold,  silver, 
and  copper  (see  also  following  abstract)." — H. 
MoRRls-AlKEY  and  S.  H.  Lung  (Proc.  Uiuv.  Dur- 
ham Phil.  Soc,  191-2-1913,  .;,  6S-7U).  Journal  oj  the 
Hocicti/  of  Chc/iiiml  Ju<li(stri/,  Nov  15,  1913,  p.  1,015, 
(J.  W.) 


Colour  Changes  in  Colloidal  Gold.— "Elec- 
trical migration  and  other  tests  were  made  on  red, 
hliie  and  purple  colloidal  gold  solutions  prepared  by 
electrical  disintegration  by  means  of  a  liigli  fre- 
quency alternating  arc  (see  preceding  abstract). 
The  results  show  that  the  red  colloid  moves  to  the 
cathode  and  is  probably  associated  willi  hydroxy  1 
ions  :  the  particles  are  very  small.  The  blue  colloid 
moves  to  the  anode  and  is  probably  associated  with 
liydrogen  ions.  The  red  colloid  is  less  stable  than 
the  blue,  into  which  it  is  converted  by  the  action  of 
an  electrolyte  or  of  an  elec^tric  Held.  The  purple 
colloid  is  a  mi.vture  of  the  red  and  blue  foiins  in 
variable  proportions."— S.  H.  LoNii,  {Proc.  Unrc. 
Durhaiii.  Phil.  Soc,  19l'2— 1913,  5,  113-118),  Journal 
of  the  ISocU'li/  of  Cliriiiital  Industni,  November  15, 
1913,  p,  1,015.     (J.   W.) 


Care  in  Lahoeatory  Work. —"'If  cleanliness 
is  next  to  godliness,  soap  must  be  considered  as  a 
means  of  grace,'  said  Henry  Ward  IJeecdier,  ami  cer- 
tainly (deardiness  is  of  great  importance  in  a  chemi- 
cal lalioratory.  Vet  many  analytical  chemists  ;.nd 
assayers  are  slipshod  ami  shneidy  in  their  work,  the 
accuracy  of  which  is  iherel)y  impaired.  Drops,  for 
example,  cling  to  the  sides  of  dirty  burettes  :  sub- 
stances are  contaminated  with  dust  before  being 
weigiied  ;  assay  tlu.\es  are  more  or  less  exposed  to 
salting  ;  grinding  machitiery  is  not  thoronghly 
cleaned  ;  sohitions  are  injuriously  afl'ected  by  fumes  ; 
beakers  are  wiped  with  filthy  rags;  samples  and 
balances  are  not  caied  for  as  tliey  should  l)e  ;  bottles 
are  not  propeily  washed  before  use  ;  precipitates  are 
only  partly  washeil  ;  blank  determimitions  are  not 
made  :  in  fact  some  laboratories  are  about  as  clean 
and  orderly  as  a  pig  sty,  and  much  time  in  the 
aggregate  is  lost  in  searching  for  various  articles. 
'  My  brethren,  the.se  things  ought  not  so  to  be.' 

.•\s,  at  best,  great  i-are  and  alteidion  to  details  are 
rei^uircit  for  even  fairly  ac(-iirate  results  in  many 
determinations,  surely  the  more  obvious  precautions 
should  not  l)e  neglected.  If  drops  stick  to  the  sides 
of  burettes  and  other  measuring  vessels,  the  grease 
and  dirt  causing  this  should  be  removed  with  some 
cleaiung  lluid,  a  strong  solution  of  commercial 
chrondcacid  in  water  being  excellent  for  the  purjio.se. 


This  solution  can  be  left  overnight  in  contact  with 
the  dirty  sui faces  and  may  be  repeatedly  used. 
Some  advocate  putting  vaseline  on  the  taps  of 
burettes,  but  I  Mud  that  the  vaseline  may  work  up 
into  the  burettes  and  cause  drops  of  solution  to 
adhere  All  glassware  should  be  thoroughly  washed 
with  tap  water  as  soon  as  ]iossible  alter  use  ami 
allowed  Co  drain  before  being  put  away.  Flasks  can 
be  set  upside  down  in  holes  in  a  board,  while  a  grat- 
ing of  thin  wooden  slats  on  edge  answeis  well  for 
draining  beakers.  X  burette  should  always  be 
washed  out  immediately  before  use  with  a  little  of 
the  solution  with  which  it  is  to  be  lilled,  and  time 
should  be  given  for  ixibbles  of  air  to  esi-ape  liefore 
beginning  to  titrate.  Wlieu  the  solution  is  run  out 
quickly  it  is  well  to  also  wait  a  few  moments  before 
reading  a  burette  to  allow  any  liqiiitl  on  tlte  sides  to 
join  the  main  body.  Burettes  ought  to  be  covered 
tc  keep  out  dust  and  solutions  should  not  bealloweil 
to  stand  in  them  for  days,  or  even  for  hours.  Eirors 
are  also  caused  by  poor  supports  in  wliich  the 
burettes  are  lopsided  and  fdten  not  twice  at  the 
same  angle  with  the  perpendicular. 

Where  there  is  danger  of  contamination  from  the 
ordinary  water,  beakers  au'l  other  vessels  should  be 
washed  out  (before  using)  with  distilled  water;  in 
fact  the  safe  plan  is  to  take  it  tor  granted  that  every- 
thing is  dirty  or  salted  unless  positively  known  lo 
be  otherwise.  If  distilled  water  and  other  reagents 
are  ke|pt  in  bottles  ex[iosed  to  dust,  with  necks  un- 
protected by  caps,  some  dust,  unless  previously 
removed,  will  surely  enter  the  portions  poured  out. 
Kea.gents  ought  to  be  in  cupboards  ;  but  dark  cur- 
tains in  front  of  the  shelves  are  better  than  no 
protection  at  all  from  the  dust  and  light.  Solutions 
particularly  sensitive  to  light  should  be  kept  in  dark 
bottles,  and  ordinary  bottles,  painted  outsiile  with 
two  coats  of  black  varnish,  serve  admirably.  1  lind, 
for  example,  that  a  solution  of  potassium  perman- 
ganate remains  unchanged  for  months  in  a  bottle 
thus  treated. 

A  convenient  way  of  protecting  assay  Huxes  from 
possible  salting  is  to  keep  them  in  deep  granite-ware 
oblong  pans,  side  by  side,  in  a  hmg  box  provided 
with  a  hinged  iMiver,  which  box  can  be  on  a  table  or 
shelf  of  suitable  height,  with  space  in  front  for 
crmdliles.  Old,  used  hreclay  crucibles  are  excellent 
to  run  through  crushers  and  grind  on  bucking-boants, 
after  pulverizing  riidi  ore,  and  the  ground  crucildes 
form  a  .soi t  of  by-prolnct  and  shoulil  be  saved  for 
mixing  with  hreclay  in  patching  up  or  making  assay 
furnaces.  I'ulverized  crucibles,  put  in  dry,  make 
good  furnace  lioltoms,  easily  removed  and  renewed 
in  the  event  of  slag  running  out  of  crackeil  crucibles. 

If  the  balances  can  lie  kept  in  a  room  free  fiom 
fumes  and  dust,  so  much  the  better  ;  but,  if  not, 
card-board  boxes  are  far  more  .satisfactory  covers 
than  are  the  clo<eKtting,  cloth  attairs  sometimes 
seen,  such  boxes  being  serviceable,  tiglit  and  little 
trouble  to  make  when  adhesive  tape  is  used  for 
joining  the  edges. 

Some  ap|pear  to  think  I  hat  reagents  marked  '  C.  1*.' 
are  absolutely  chemically  pure,  which  is  practically 
never  the  case.  To  remove  the  last  traces  of  impuvi- 
ties  may  be  exceedingly  dillicult,  as  in  getting  rid  of 
one  substance  traces  of  others  are  often  introiluced. 
Hence  the  importance  of  blank  tests  in  particular 
work.  I  hud,  for  instance,  from  1  to  nearly  \l  iiigin. 
of  nitrogen  in  tlie  ordinary  i|naiilities  of  C.  P.  re- 
agents, and  distilled  water  employed  in  theCinnning 
method  for  nitrogen,  using  a  little  sugar  in  the 
blank  to  take  the  place  of  the  organic  matter  present, 
in  a  regular  analysis.     Occasionally  '  things  are  not 
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what  they  seem.'  Obviously,  in  nitrogen,  and  in  a 
certain  staj;e  of  potasli. determinations,  the  absorp- 
tion of  ammonia  fumes  sliould  be  rigidly  guarded 
again.'t,  sm^h  fumes  being  very  common  in  labora- 
tories. 

Errors,  which  no  subsequent  care  can  remove,  aie 
also  due  to  analyzing  portions  not  truly  representa- 
tive i>f  the  samples,  and  the  iricom[)leto  \\"ashing  and 
purifying  of  precipitates  are  freiiuent  sources  of  in- 
accuracy. What  with  impurities  in  the  chemicals 
and  the  many  possibilities  of  inllnencing  the  results, 
it  is  small  wonder  that  a  complete  analysis  raiely 
adds  up  to  an  even  100  ^.  In  fact,  sliould  this 
happen,  losses  and  gains  may  have  accidently  exactly 
counterbalanced,  or  some  constituents  have  been 
determined  by  ditlerence,  or  the  analysis  is  open  to 
suspicion. 

The  analyst  must  therefore  be  content  with  doing 
liis  best  and,  instead  of  despising  'the  day  of  small 
tilings,'  must  take  all  reasonable  (irecautions  if  he 
hopep  for  accuracy."  —  Gordon  Si;rr,  Mininij 
and  Emiineerlng  World,  Nov.  1,  1913,  p.  75(3. 
(H.  A.  W.) 


Tkmperature  of  Decomposition  of  Dolomite. 
— "Dolomite  begins  to  decompose  at  about  oOO°C.  into 
calcinm  and  magnesium  carbonates.  This  is  also 
the  approximate  temperature  at  which  magnesite 
begins  to  evolve  carbon  dioxide  (this  J.,  1913,  361). 
The  decomposition  of  dolomite  reaches  a  maximum 
between  Tltl^  C.  and  730  C.,  when  the  magnesium 
carbonate  formed  is  immediately  decomposed.  The 
calcium  carbonate  begins  to  decompose  at  875°  C, 
and  does  so  most  rapidly  at  900° — 915°  C." — O.  Kal- 
LAUNER  (C/«'/rt.  Zcit.,  i913,  .77,  1.317),  Journal  of 
the  Sociefi/  of  Chemical  Indiislri/,  November  29,  1913, 
p.  1,069.'  (J.  W.) 


Dktermixation  of  Radium  ix  Radio-active 
ScRSTAXCKs.— "A  small  fragment  (001—0  0001  gm.) 
of  the  mineral  or  salt  is  placed  in  a  hollow  in  a  thin 
rod  of  are  carbon  clamped  between  terminals  con- 
nected with  a  source  of  electric  current.  The  rod  is 
disposed  insiile  a  closer  chamber  provided  with  inlet 
and  outlet  tubes.  It  is  heated  by  passage  of  a 
current  of  about  10  amperes  per  sq.  mm.  of  cross- 
section  to  iOOO"— 3000°  <".  for  10—30  seconds  and  the 
emanation  is  transferred,  by  way  of  tubes  contain- 
ing calcium  chloride,  soda-lime,  phosphorus  pent- 
oxide  and  cotton-wool,  to  an  electroscope  which  has 
been  exhausted,  re-lilleil,  observed,  again  exhausted, 
and  then  placed  in  communication  with  the  heating 
cliamber.  Concordant  results  are  obtained.  In  the 
case  of  solutions,  an  accurately  measured  small 
quantity  of  the  relatively  concentrated  solntioiv  is 
jdaced  on  the  carbon  ro<l,  and  the  determination 
made  after  one  month.  Experiments  with  pitch- 
blende showed  that  the  emanation  was  evidveil  only 
very  slowly  up  to  about  750' C,  after  which  the 
amount  liberated  increased  rapidly  with  rise  of 
temperature."— A.  L.  Fletcher  il'liil.  .Ma;/  ,  1913, 
,'.'';,  674-6771,  Jocrnnl  of  the  Soriefi/  of  Cheinkal 
Industry,  October  31,  1913,  p.  992.     (-J.  \V  ) 

The  Dissolution  of  Gold  amd  Silver  in 
Cyanide  Solutions. — "According  to  I.  I.  .\ndreev 
in  a  recent  number  of  Zeilseliri/t  ftir  Kh-hh-orlinnir, 
the  solubility  velocity,  AG,  for  gold  diviiled  by  tlie 
percentage  of  Kf'X  concentration  is  fairly  constant 
at  very  low  KCX  concentration  and  reaches  a 
luvximiim  at  0"25'^  KCX  concentration.  In  1  to 
5n  _  KCX  solutions  the  solubility  velocity  is  pro- 
portional  to  the  concentration  of  the  O,   present. 


Weakly  ozonized  O.,  has  an  accelerating  etiect  on  the 
soluliility  velocity  for  .\u.  If  the  O.,  content 
e>:ceeds  4%,  only  a  temporary  acceleration  occurs  ; 
the  surface  of  An  becomes  brick  red,  due  to  oxide 
formation,  and  a  delinite  retardation  in  Ihescdubility 
velocity  follows.  H._,0.,  has  an  iilentical  eH'ect,  very 
slight  amounts  accelerate,  increasing  ([uantity  re- 
tarding. Some  visible  oxide  formation  with  accom- 
panying retardation  takes  place  in  air  under  certain 
conditions  even  in  KCN  solutions  of  0(ll  to  0-005% 
concentration.  This  phase  is  being  further  investi- 
gated :  I'hO.j  and  MnO.i  individually  and  alone  have 
no  ell'ect  on  the  soluhility  velocity  of  An  in  KCX, 
but  in  the  presence  of  H.,0.,  or  O;,,  O.j  is  given  off  and 
marked  acceleration  of  tlie  solubility  velocity  takes 
place.  No  Au  oxide  layer  was  observed.  Analogous 
experiments  were  carried  ont  with  silver.  Increas- 
ing amounts  of  H.,0.i  or  O.,  give  accelerating  effects 
in  mncli  greater  degree  than  with  gold  and  the 
solubility  velocity  diininislies  only  with  compara- 
tively high  O  content.  Combination  of  O.,  and 
ILO.)  increases  the  solubility  velocity  'JS-fold." — 
I.'  1.  Andreev,  December  6,  1913,  p.  8S9. 
(H.  A.  W.) 


Solvent  for  Precious  Metals. —  "A  new 
method  of  generating  halogen  cyanides  in  connection 
with  an  oxidizing  agent  has  been  patented  by  Dr. 
Hans  Foersterling,  of  the  Koessler  and  Hasslacher 
Company,  of  Pertli  Aniboy,  N^.J.  The  inventor 
melts  soilinm  bromide  and  sodium  cyanide  in  the 
proportiini  of  one  molecule  of  each,  and  allows  the 
mixture  to  solidify.  No  decomposition  takes  place 
in  this  process.  In  order  to  convert  this  into  lironio- 
cyanide,  it  is  treated  with  an  acid  solution  of 
hydrogen  peroxide,  and  the  reaction  proceeds  as 
follows  : 
NaDr  -I-  NaC^  +  H.,0,,  +  H^SOj  = 

BrCX  +  Na,S0j  +  2H._,0. 

If  an  acid  was  not  used,  sodium  hydrate  would 
fcnrn,  and  destroy  the  bromocyanide.  The  r.ipidity 
of  formation  of  bromocyanide  according  to  the  above 
eiiuation  depends  on  the  coneentnition  of  the 
solution.  The  formation  of  the  corresponding 
chlorine  and  iodine  cyanides  according  to  the  same 
formula,  is  much  more  rapid  than  the  formation  of 
bromofyanide." — H.  FoER.STEKLING,  MrtaUiirijieal 
an-d  Cheinlcal  Engineering,  Deceml>er,  1913,  p.  715. 
(J.  A.  W.) 


The  Estimation  of  Traces  of  Chlorides  in 

Water. — "  In    estimating    traces    of    chlorides   in 

N 
natural    water    by    titration    with    — ^AgNO.,,Ati. 
J  lUO 

-:!— AgNO-.Aii,   using  K.,CrO.  as  an  indicator,  it  is 
KJiJ    "       ■■     "  ."  . 

necessary  to  take  certain  precautions. 

A  known  volume  of  water  (loO  to  "200  cc.)  must  be 
boiled  until  all  the  calcium  bicarbonate  is  decom- 
posed, then  it  is  allowed  to  cool,  made  up  to  the 
original  volume,  left  to  settle,  decanted,  and  100  ec. 
of  the  clear  liijuid  titrated  with  the  silver  nitrate. 

The  end  point  is  determined  by  colorimetric  test 
against  the  end  point  made  with  100  cc.  of  a 
standard  solution  containing  5  mg.  of  NaCl  per 
litre.  H.,S  in  water  is  destroyed  by  boiling  with  a 
sligtit  excess  of  HN(_).„  which  is  llnally  neutralised 
by  the  addition  of  CaCO.j.  Ammonia  can  be  similarly 
neutralised." — MAURICE  LOMBARD  (L'»i'/.  Sor.  t'liim., 
1913  [iv.]  13,  p.  l,O(J6-l,0ll),  Journal  Clicmiral 
Soeieti/  Abstracts,  December,  1913,  ii.,  ]i.  1  068. 
(J.  A.'  W.) 
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The  Elkctrolvsis  of  Cvanide  SoLuxroNS. — 
"The  experiments  upon  wliLch  tliis  article  is  based 
were  eondiictecl  by  E.  H.  Koenig  and  S.  E.  Wood- 
worth  in  the  Metallurgical  Laboratory  of  the  School 
of  Mines  of  Columbia  University.  The  work  was 
undertaken  with  the  idea  of  determining  the  validity 
of  some  of  the  conHicting  statements  which  were 
lound  in  reviewing  the  literature  on  the  electrolysis 
of  cyanide  solutions 

The  electrolysis  of  cyanide  solutions  whicli  are 
used  for  the  treatment  of  gold  and  silver  lias  caused 
much  speculation,  not  only  on  account  of  the  appli- 
cation of  electrolysis  as  a  means  of  recovering  the 
gold  and  silver  from  leaching  solutions,  but  also  as  a 
means  of  regeneration  of  tlie  cyanide.  Two  of  the 
main  items  of  expense  of  tlie  modern  cyanide  pro- 
cess are  the  consumption  of  cyanide  and'  the  cost  of 
recovering  the  gold  and  silver  in  a  fairly  pure 
state. 

Eleetrometallurgists  and  electrocbemists,  having 
in  miiid  the  reduction  in  cost  of  treatment  of  gold 
and  silver  ores,  have  developed  a  nuniberof  processes 
in  which  electrolysis  has  been  ap))lied  for  the  recov- 
ery of  metals  from  leaching  solutions  and  for  tlie 
regeneration  of  the  cyanide,  wdiich  during  the  treat 
uient  lias  been  converteil  into  cyanide  compounds 
whose  solutions  do  not  dissolve  gold  and  silver. 

Conclusions  from  t/ir  Literature  on  the  SiiOJeet. — 
The  conclusions,  wliicli  may  be  drawn  by  making 
a  digest  of  the  literature  on  the  electrolysis  of  cya- 
nide solutions,  are  as  follows  :  ].  Electrolysis  has, 
under  favourable  conditions,  been  utilised  as  a  means 
of  precipitating  and  recovering  gold  and  silver  from 
cyanide  leach  solutions  by  electroly.sing  the  solution 
with  suitable  electrodes  and  with  a  current  density 
of  OfJl  to  0-6  ampere  per  scjuare  foot  (Oil  to  6-5  amp. 
per  square  meter).  The  metal  was  deposited  as  a 
dense  lilm  when  the  current  density  was  properly 
regulated  with  regard  to  the  c<Mnpo'sition,  the  con- 
centration, and  the  circulation  of  the  solution.  The 
deposit  formed  is  pulverulent  and  non-adherent  if 
the  solution  is  dilute,  the  circulation  sluggish,  and 
the  current  density  high.  2.  Iron  anodes  drssolve  in 
cyanide  electrolytes,  causing  consumption  of  cyanide 
and  contamination  of  the  solution  by  precipitates  of 
iron  compounds.  3.  Carbon  and  grapliite  anodes 
are  satisfactory  in  cyarnde  electrolytes  when  used  at 
low  current  density,  but  they  disintegrate  at  high 
current  density,  causing  foul'ing  of  the  solution.  '4. 
Peroxidised  lead  anodes  an'  not  dissolved  during 
electrolysis  of  cj'anide  solutions,  and  the  consump"- 
tion  of  cyanide  by  their  use  is  less  than  when  metallic 
iron  anodes  are  employed.  5.  Fused  iron  oxide 
anodes  are  permanent  in  cyaiude  electrolytes,  and 
the  cyaniile  consumption  by  their  u.se  is  small.  6. 
Oxygen,  supplied  to  cyanide  leaching  solutions  either 
by  adihtions  of  cliemicals  or  by  electrolysis,  is  bene- 
ficial for  the  treatment  of  certain  refractory  ores,  in 
that  the  extraction  is  thereby  accomplished  more 
rapidly  ami  more  etticiently.  Electrolysis  is  claimed 
to  be  a  cheaper  and  more  eflicient  method  of  supply- 
ing oxygen  to  cyanide  leaching  solutions  than  by  the 
addition  of  chemical  oxidizers.  7.  Regeneration  of 
cyanide  works  solutions,  which  contain  cyanogen 
compounds,  is  possible  by  electrolysis.  There  is  con- 
troversy as  to  whether  alternating  current  can  be 
used  for  this  purpose.  8.  Electrolysis  of  solutions 
containing  sulphocyanide  and  cyanimide  by  means 
of  direct  current  at  high  current  density  (oO'amperes 
per  . square  foot,  510  amiieres  per  .square  meter)  pro- 
duced solutions  of  cyanide.  Fused  iron  oxide  anodes 
were  found  to  be  the  most  satisfactory  for  this  pur- 


pose. 9.  Electrolysis  of  solutions  containing  only 
cyanide  produces  cyanates,  which  will  not  dissolve 
gold  and  silver.  10.  Telluride  gold  ores  were  effec- 
tively treateil  by  use  of  solutions  which  contained  an 
halogen-cyanide  compound,  whicli  was  generated  by 
electrolysis  of  solutions  containing  an  lialide  salt 
and  cyanogen  compounds,  employing  direct  current 
at  high  current  density  for  producing  the  active 
halogen-cyanide  compound. 

Experiments. — The  object  in  view,  when  the  ex- 
periments were  umlertaken,  was  to  determine  :  (1) 
wiiich  kind  of  anorles  are  the  most  permanent,  and 
which  kind  give  the  highest  efficiency  as  regards  the 
regeneration  of  cyanide  solutions  ;  (-2)  whether  the 
electrolysis  of  cyanide  leaching  solutions  is  benehcial 
in  increasing  the  extraction  of  gold  and  silver  from 
ores,  and  in  reducing  the  cyanide  consumption  ;  (3)- 
whether  high  or  Utw  current  density  produces  the 
greatest  amount  of  active  solvents  in  cyanide  leach- 
ing solutions,  the  active  solvents  being  those  which 
are  active  in  dissolving  gold  and  silver  ;  (4)  whether 
a  relative  ditt'erence  in  current  density  at  the  anode 
and  the  cathode  affects  the  consumption  of  cyanide, 
and  what  effect  this  relative  ditt'erence  in  current 
density  has  upon  the  production  of  active  solvents 
in  cyanide  solutions  ;  (5)  what  effect  the  alkalinity 
of  cyanide  leaching  solutions  has  upon  the  results 
of  electrolysis  ;  (6)  whether  electrolysis  of  cyanide 
leaching  solutions  is  benehcial  in  reducing  the  time 
required  for  the  elticient  treatment  of  gold  and  silver 
ores  ;  and  (7)  wdiat  current  density  at  the  anode  and 
at  the  cathode  is  most  suitable  for  the  regeneration 
of  cyanide  leaching  solutions  which  contain  ferro- 
cyanide  and  sulphocyanide. 

Conrliisioiis. — A  summary  of  the  results  of  the  ex- 
periments on  the  electroly.sis  of  cyanide  solutions  is 
as  follows  : 

I.  The  electrolysis  of  cyanide  solutions  by  direct 
current  and  by  means  of  insoluble  anodes  is  accom- 
panied by  progressive  consumption  of  cyanide,  which 
is  the  result  of  oxidation  of  the  cyanide  to  oxycyanide 
compounds. 

•2  Anodes  of  metallic  iron,  nickel,  ami  leail  are 
dissolved  during  the  electrolysis  of  cyaniile  solutions; 
these  metals  on  entering  the  solution  are  immediate- 
ly precipitated,  the  lead  as  hydroxide  and  cyanogen 
compounds.  The  consumption  of  cyanide  by  means 
of  these  anodes  was  relatii'ely  greatier  the  lower  the 
current  density,  as  at  high  current  density  oxygen 
was  simultaneously  liberated,  and  consequently  less 
metal  was  dissolved.  The  cjnsumplion  of  cyanide 
was  less  in  case  of  the  lead  anodes  than  with  either 
the  iron  or  the  nickel. 

3.  Peroxidised  lead  and  'passive"  iron  anodes  were 
found  to  be  more  permanent  than  metallic  anodes  of 
either  iron,  nickel  (U-  lead.  There  was  no  apparent 
corrosion  of  either  the  peroxidised  lead  or  the  passive 
iron  anodes  so  long  as  they  kept  continuously  in  use, 
but  exposure  to  the  atmosphere  tor  several  days 
destro.yed  their  permanency,  due  to  sijontaneoiis 
oxidation.  The  passive  iron  anoiles  were  found  to  be 
more  satisfactory  than  peroxidized  lead  anoiles  for 
electrolysing  cyanide  solutions  in  that  the  cyanide 
consumption  was  much  less  and  the  voltage  was 
slightly  less  in  most  cases. 

,  4.  Electrolysis  of  cyanide  solutions  which  were 
used  for  leaching  asiiei-ial  refractory  gold  and  silver 
ore  containing  sulphiile  minerals  was  finind  not  to 
be  benelicial  either  in  reducing  the  cvanide  con- 
sumption or  increasing  the  percentage  of  extraction. 
5.  Low  current  density  at  both  the  anode  and  the 
cathode  gave  less  consum|ition  of  cyanide,  ami  in 
several   cases  seemed   to   liave    produced    a    slight 
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ainimiit  of  active  solvents,  but  not  enoiigli  to  com- 
pensate for  tlie  loss  of  cyanide  which  resiihed  by  the 
elect  lolysis. 

6  The  cyanide  consumption  durin<;  electrolysis 
of  cyanide  solutions  was  j;ieater  when  the  current 
density  at  the  cathode  was  run  higher  than  at  the 
anoile,  Mhich  suggested  that  the  loss  of  cyanide  is 
the  result  of  oxidation,  with  the  formation  of  oxy- 
cyanogen  conii)ounds.  The  lower  the  current  density 
at  the  anoile  and  the  higher  it  is  at  the  cathode,  the 
relatively  greater  is  the  cyanide  consumption. 

7.  When  cyaiude  solutions  containing  sulphocya- 
nides  or  fcirocyanides  are  electrolysed,  the  cyanide 
consumption  was  much  less  than  that  which  occurred 
in  pure  cyainde  solutions,  which  indicates  that  sul- 
phocyanide  and  ferrocyanide  act  as  protective  agents 
during  the  electrolysis  of  cyanide  solutions. 

S.  The  increased  alkalinity  of  cyanide  solutions 
reduced  the  cyanide  consumption  during  eleclndysis, 
due  Id  increasing  the  conductivity  of  the  solution. 
The  higher  the  voltage  the  greater  the  cj'anide  con- 
sumption, and  vice  vena. 

9.  The  electrolysis  of  cyanide  leaching  .solutions 
had  no  apparent  ert'eet  npon  reducing  the  time  re- 
quired lor  treating  a  refractory  ore  nor  in  increasing 
the  percentage  of  extraction. 

111.  Peroxidized  leail  anodes  and  passi\e  iron 
anoiles  are  C(UToded  in  cyanide  electrolytes  which 
contain  snlpliocyaniile,  if  the  electrolysis  is  con- 
ducted at  high  current  densitj-.  No  appaient  cor- 
rosion occurred  when  a  low  current  density  (helow  3 
amperes  per  square  foot,  or  32  amperes  per  square 
metre)  was  used. 


mine,  Western  Australia,  should  be  of  interest. 
This  property  is  one  of  the  big  mines  in  rega'-d  to 
ore  deposits  in  this  State,  and  the  lode  has  been  traced 
for  about  3,900  ft,  and  over  100  ft.  whllh  averages 
§9.60  per  ton.  Hitherto  the  ore,  containing  anti- 
mony, even  in  the  upper  levels,  has  resisted  the  best 
known  metallurgical  methods  to  give  a  reasonable 
extraction.  The  mine  has  produced  about  .*il,200  000  ■ 
from  above  the  100  ft.  level,  and  diamond  drilling  to 
500  ft.  has  shown  ii\iAS  ore.  In  consequence  of  "the 
succe.ss  achieved  with  the  experimental  furnace,  a 
plant  capable  of  treating  30  tons  of  ore  per  day  was 
installed  at  the  mine,  and  early  in  July  the  first 
clean-up  from  this  plant  had  seemed  to  show  the 
success  of  the  process  on  a  commercial  basis.  It  was 
then  proposed  to  erect  a  100  ton  nnit  at  once,  con- 
sisting of  a  Xo.  8  Krupp  ball-mill,  rotary  roasting  fur- 
nace, condensing  chambers,  and  gold  recovery  plant. 

Well  known  metallurgists  at  Kalgoorlie  have  con- 
cluded that  there  are  immense  possibilities  ahead  of 
the  process  for  the  treatment  of  refractory,  especially 
antimonial  and  arsenical  ores,  antl  those  that  w^iil 
not  yield  a  satisfactory  extracticn  to  cyanidinc 
after  roasting.  In  the  case  of  the  Gwalia  'Consoli' 
dated,  the  best  results  from  roasting,  sliming,  and 
cyaniding  were  75",.,  while  from  the  volatilization  pro- 
cess, where  the  ore  is  roasted  with  salt,  the  recovery  is 
92%.  Another  important  point  is  the  fact  that  in 
the  new  process  there  is  considerably  less  expenditure 
on  equipment. 

Details  of  the  Process.— The  details  of  the  process 
as  at  present  rnnning  are  quite  .simple.  The  ore  is 
crushed  dry,  in  a  ball-mill,  with  30  mesh  screens,  5^ 
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Diagram  Showing  the  Arrangement  of  Apparatus  for  the  Howe  Process. 


11.  Passive  iron  anodes  are  more  satisfactory  than 
pero.xidised  lead  anodes  for  the  electrolysis  of  cyanide 
solutions  which  contain  either  sulphocyanides  or 
ferrocyanides,  in  that  by  their  use  the  cyanide  con- 
sumption is  very  niucli  less  and  the  voltage  slightly 
less.  The  lower  the  current  density  the  smaller  the 
consumption. 

12.  The  regeneration  of  cyanide  solutions  which 
contain  sulpbocyanide  and  ferrocyanide  does  not 
occur  by  electrolysis  with  direct  current,  whether 
the  conditions  of  electrolysis  be  made  oxidizing  or 
reducing  by  varying  the  relative  current  densities  at 
the  anode  and  tlie  cathode. 

The  suggestions  which  were  stimulated  by  the 
foregoing  experiments  will  form  the  basis  of  a  series 
of  future  experiments,  which  it  is  hoped  will  con- 
tribute somelbing  more  to  the  knowledge  of  what 
occurs  during  the  electroly.sis  of  cyanide  solutions." 
— E.  F.  Kern,  Mining  and  Scientific  Press,  Oct.  11, 
1913,  p.  577.  (H.A.W.) 


The  Howk  Vol.vtilization  Process.*— "The 
main  features  of  this  process  were  described  in  this 
Journal  of  March  29,  1913,  and  further  results  on  a 
large  scale  by  l!en  Howe,  at  the  Gwalia  Consolidated 
*  See  also  this  Journal,  Vol.  XIII,.  .Mav,  1913,  pp.  569-,'>70  ;  also 
Vol.  XIV.,  July,  1913,  pp.  U-15. 


of  salt  being  added  to  the  broken  ore  as'it^^feeds  into 
the  mill.  The  mixture  of  crushed  ore  and  salt  is  fed 
direct  into  a  rotary  brick-lined  furnace,  27  ft.  long  x 
5  ft.  dia. ,  making  2  r.  p. ni.  The  raw  ore  under  these 
conditions  roasts  in  the  first  9  ft.  of  the  furnace,  and 
volatilization  takes  place  in  the  next  18  ft.  When 
the  ore  gets  to  the  end  of  the  furnace  it  has  lost  its 
gold  and  goes  direct  to  the  tailing  dump. 

The  temperature  required  in  the  furnace  is  some- 
what higher  than  that  usually  attained  in  a  roasting 
furnace,  and  is  obtained  by  gas  firing  from  a  wood 
generator.  This  generator  is  \vorked  by  pressure, 
not  suction.  Air  at  about  6  to  8  in.  water-gange  is 
blown  into  the  generator  from  a  small  Roots  blower, 
and  the  same  blower  also  .svipplies  hot  air  for  mixing 
with  the  gas  before  burning.  Tlie  arrangement  is 
simple,  and  well  under  control  of  the  man  in  charge 
of  the  furnace.  Large  furnaces  require  less  atten- 
tion than  smaller  ones,  and  Air.  Howe  believes  that 
in  the  future  a  furnace  about  9  ft.  outside  dia.  x  90  ft. 
long,  treating  100  tons  per  day,  will  be  a  good  size. 
Such  furnaces,  built  of  boiler  plate,  rivetted 
together,  would  not  be  very  expensive.  Fuel  con- 
sumption at  present  is  about  Iti  .  of  the  ore  treated, 
but  this  will  be  considerably  reduced  with  a  longer 
furnace.  The  regulation  of  temperature  is  an  im- 
portant item  in  the  process. 
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Course  of  Gases  Through  the  Plant. — The  gases  are 
liot  as  tliey  come  from  the  furnace,  and  cairy  a  good 
ileal  of  dust,  about  5',  of  the  total  ore.  Tlie.se  gases 
pass  through  adustchaiuher,  and  then  into  a  wooden 
box,  5  X  5  X  18  ft.  The  lirst  6  ft.  of  this  box  is  brick 
lined  to  withstand  the  heat,  and  the  whole  of  the 
top,  18  ft.  long,  is  covered  by  a  perforated  tray  which 
is  kept  full  of  water.  This  water  runs  through  the 
perforations  into  tlie  box  as  a  constant  shower.  It 
is  picked  up  again  at  the  bottom  of  the  box  by  a  cen- 
trifugal pump  and  returned  to  the  upper  tray,  thus 
keeping  it  in  constant  circulation.  It  should  be 
mentioned  that  the  perforated  tray  is  divided  into 
two  parts,  one  for  the  dust  portion  of  the  box  and  the 
larger  one  for  the  gold-collecting  portion.  Each  por- 
tion has  its  own  seiiarate  pump.  The  'dusc'  pump 
takes  the  water  from  the  bottom  of  the  box,  as 
already  mentioned,  and  passes  it  over  twospitzkasten 
and  a  wooden  table,  like  an  amalgamating  table,  the 
former  to  remove  the  ilust  and  the  latter  to  cool  the 
water  somewhat  before  returning  it  to  the  top  per- 
forated tray.  The  'gold'  pump  simply  circulates 
the  water  ifrom  bottom  to  top  continuously,  but  a 
small  proportion,  say  1.5%  passes  through  a  gravity 
filter,  similar  to  those  u.sed  in  clarifying  cj-anide 
solutions.  From  these  lilters  the  gold  is  removed  as 
a  black  sludge,  siTiiilar  to  that  from  zinc-boxes,  and 
is  melted  in  a  similar  manner. 

The  shower  of  water  in  the  gold-collecting  area 
falls  on  cocoanut matting  filters  of  special  design, 
and  it  is  througli  these  wet  lilters  that  the  fumes  are 
made  to  pass.  At])resentit  is  passed  through  one 
and  then  another  of  these  coir  Klters,  and  so  recover 
about  S.")';'  of  the  gold.  During  the  next  few  weeks 
a  thinl  and  perhaps  even  a  fourth  hlter  will  be  tried. 
As  a  hnal  liltration  the  gases  pass  through  a  chamber 
tilled  with  oakum  and  spinifex,  the  latter  being  a 
a  tough  native  grass. 

In  the  case  of  copper  ores,  more  salt,  even  up  to 
10%,  is  required,  but  to  eom|)ensate  for  this  increased 
cost  it  is  found  that  80%  to  90%  of  thecopper  content 
is  also  recovered  from  the  ore  by  merely  passing  the 
gold-collecting  solutions  over  scrap  iron. 

Mr.  Howe  states  that  the  total  cost,  from  the  mine 
shaft  to  recovery  of  bullion,  will  notexceed  SI. 80  per 
ton.  At  a  recent  meeting  of  the  C'om|iany  in  London 
it  is  reported  that  the  results  of  this  jprnress  have  not 
been  up  to  expectations,  although  a  number  of  Aus- 
lialian  metallurgists  regard  the  process  with  favour 
and  consiiler  it  an  important  step  toward  the  success- 
ful treatment  of  refia?.lorv  ores." — H.  HoWK,  .l/i»- 
iitrj  and  Sc.ienlijic  Press,  Oct.  1913,  p.  535.    {H.  A.  \V.) 


MINING. 

The  H.\fr  Handling  of  Mi.ssed  Holes.— "The 
great  cause  of  mining  accidents  is  falls  of  ground, 
and  it  will  probably  always  so  remain.  The  next 
most  imnortaiit  source,  as  abundantly  proved  by 
lignres  for  all  countries,  is  explosions  of  powder. 
There  is  this  important  ilill'erence  between  these  two 
hazards,  however,  namely,  that  the  (irst  is  extremely 
hard  to  guard  against,  the  governing  conditions 
being  infinitely  variable,  whereas  the  second  can  be 
attacked  with  much  greater  success  and  a  standard 
code  of  rules  prescribed.  .Among  explosive  accidents 
it  is  inobable  that  those  due  to  missed  holes  pre- 
dominate, anil  the  deiection  and  removal  of  these  is 
a  subject  of  the  greatest  importance.  A  missed  hole 
once  fonnil,  tliequesti(m  of  how  to  render  it  harmle.ss 
arises.  In  general,  three  lines  of  procedure  are 
open,  namely,  to  remove  the  powder  by  picking  it 
out,  to  explode  it  with  a  new  piinier,  to  drill  a  new 


hole  near  it,  but  at  a  safe  distance  and  in  a  safe 
direction,  and  explode  the  old  hole  with  the  new  one. 
The  object  of  our  enquiry  was  to  ascertain  the 
opinion  of  those  competent  to  have  one,  as  to  which 
of  these  methods  was  preferable.  In  general,  it  may 
be  stated  that  the  best  practice  favours  shooting  the 
old  charge  with  a  new  primer,  although  exceptions 
to  this  are  to  be  found.  L.  F.  S.  Holland  states  that 
the  Smuggler-Union  Company  uses  the  new  primer 
and  does  not  permit  the  powder  to  be  picked  out. 
Kobert  E.  Hanley,  of  the  Mammoth  Copper  Mining 
t'o,,  favours  the  use  of  the  new  primer  in  most  cases. 
This  is  also  the  practice  at  the  Calumet  &  Arizona. 
Mr.  Gorhirig,  Superintendent  of  .Mines,  writes  that 
in  his  opinion  the  oidy  method  of  treating  a  missed 
hole  is  to  insert  a  new  primer,  and  tliat  he  knows  of 
no  circumstances  under  which  it  would  he  safe  to 
drill  a  hole  near  by,  or  to  clean  out  the  old  powder. 
Frank  .lulitf,  foreman  of  the  same  Company,  concurs 
and  adds  that  he  wouiil  advise  that  no  drilling  in 
the  vicinity  be  done  in  drifts,  raises  or  .stopes  while 
any  powder  remains  in  the  holes.  M.  \V.  Mitchell, 
the  other  Calumet  i*c  Arizona  foreman,  agrees  in 
general,  but  would  permit  the  cleaning  out  of  the 
powder  in  exceptional  cases.  W.  H.  Staver  and 
E.  B.  Miller,  of  the  Liberty  Bell,  unite  in  recom- 
mending shooting  the  old  charge.  In  the  event  of 
this  method  failing,  Mr.  Staver  favours  cleaning  out 
the  powder  or  prjssibly  drilling  a  new  hole,  if  this 
can  be  safely  done.  Mr.  Miller  remarks  upon  the 
fact  the  collar  of  the  missed  hole  may  be  shot 
oH',  leaving  no  room  for  a  new  primer.  In  such  case, 
he  would  plaster  the  new  primer  over  the  hole  and 
shoot  it.  He  would  never  dig  out  the  powtler  but 
would  permit  drilling  a  new  hole  when  necessary. 
The  rules  of  the  Hecia  Mining  Co,  governing  the 
subject  of  misfires  are  quoted  by  James  F.  M'Caithy, 
manager,  as  follows  : — 'Miners  who  have  blasted,  on 
coming  off  shift,  must  notify  the  shift  coming  on  if 
there  have  been  any  missed  holes  and  how  many,  so 
that  they  may  have  full  knowledge  of  the  matter. 
In  such  case  also  the  miners  coming  otf  shift  nmst 
write  plainly  on  the  blackboard  in  the  shaft  house  the 
places  where  they  have  left  any  missed  holes  and  tlie 
numl)erof  such  missed  holes.  Miners  going  on  shift 
must  examine  said  blackboard  for  the  record  of  any 
missed  holes  before  going  to  work.  Every  employee, 
after  spitting  a  fuse,  must  remain  within  hearing 
distance  ami  count  the  number  of  shots  he  hears  and 
carefully  note  the  number  of  missed  holes,  if  any. 
No  employee  shall  under  any  circumstances  approach 
a  missed  hole  within  '20  miu.  after  spitting  the  fuse. 
Employees  must  carefully  examine  the  workings 
before  setting  up  machines,  for  loose  or  scaling  rock 
or  any  element  of  ilant'er,  and  all  missed  holes  must 
be  tired  before  drilling  is  eommenced.  Piclcing  giant 
powder  out  of  a  hole  is  strictly  forbidden.  No 
tamping  of  powiler  witli  steel  or  iron  b.-irsisalloweil.' 
It  will  be  noted  that  the  rules  prohildt  the  cleaning 
of  the  holes.  A  co|iy  of  these  HecIa  rules  is  given 
every  man  on  the  day  he  begins  to  work,  and  a  copy 
is  ke|)t  posted  in  the  shaft  house.  Percy  E.  ISirbcuir, 
manager  of  the  Unwarra  Mining  Co.,  writes  as 
follows  : — '  I  am  not  in  favour  of  drilling  a  hole 
ailjacent  to  a  liole  which  is  full  of  unexploded 
powder.  In  our  present  work  we  invariably  shoot 
the  hole  over,  lirst  carefully  ilrawing  out  the 
tamping  ami  old  primer  and  inserting  a  new  one. 
Our  primers  are  made  by  inserting  a  fuse  and 
fulminate  cap  in  the  end  of  a  stick  of  pnwiler,  the 
top  of  which  is  lien  .-iround  a  fuse.  Therefore  after 
the  tamping  is  withdrawn  this  primer  can  be  pulled 
out  by  a  gentle  tug  on  the  fuse.     The  old  fuse  is  cut 
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oH'aiul  llie  piimer  and  old  cap  put  li:nk  in  iIk-  hole 
ami  M  now  iiiimer  nuide  and  inserled.  U,  as  sdmiu- 
linie-  liapfiiMis,  tlie  primer  expl<pdt;s  and  leaves 
unexpluded  puwiler  in  llie  liulo  we  handle  il  in  one 
or  two  ways.  If  there  is  little  powiler  in  the  hole 
and  shooting  will  liot  seem  to  breaU  eni)u;,di  rocdv  to 
pay  for  smoke  delay  we  take  out  the  powder,  l)\it  we 
first  lill  the  hole  with  water  to  prevent  any  chance 
of  explosion.  If  the  contents  seem  to  promise 
snrticient  resiilts  we  put  in  a  new  primer  and  shoot 
the  powder  that  is  left.  As  to  the  detection  of 
missed  holes  :  in  our  drift  work  it  is  easy  to  tell  by 
the  looks  of  the  face  whetlier  the  hole  has  failed  to 
go  or  not.  If  the  hole  has  been  shot,  but  leaves  a 
liootdeg,  these  are  all  tried  with  a  tamping  stick  to 
discover  if  there  is  any  unexploded  powder  left  in  the 
hole."  To  pull  out  the  old  primer  is  equivalent  in 
danger  to  cleaning  the  hole.  Presumalily,  this 
primer  is  on  the  top  of  the  hole.  Mr.  Billiarz, 
general  manager  of  the  Uoe  Run  Lead  Co.,  follows 
the  same  plan  and  recommends  that  the  hole  be 
cleaned  and  that  no  new  hole  be  drilled.  It  is  evi- 
dent that  neither  extraction  of  the  unexploded 
charge,  nor  drilling  a  new  hole,  is  con.sidered  safe  by 
most  operators,  altliough  Mr.  Barbour  and  Mr. 
Bilharz  advise  extracting  the  primer  or  the  powder, 
and  several  others  would  permit  it  when  necessary. 
This  would  seem  to  represent  about  the  sentiment 
existing  in  the  industry,  and  agrees  with  our  own 
view  that  leaving  the  old  charge  undisturbed  and 
exploding  it  with  a  new  primer  is  by  far  the  safest 
course  to  pursue." — Eii'/inrci-ii)f/  anclMiiiiiiri  Joiirnul, 

Nov.  -29,  ini:?,  p.  io:w.'  (A.  H.) 

MiSTAKKS  M.VDE  IN  MINE  MAN.VGEMKNT. — "The 
following  table  is  a  carefully  figured  statement  of 
the  etficiency  of  air  drills,  averaged  through  many 
shifts,  with  many  drill-runners.  The  drill-runners, 
and  tlie  blacksnuths  who  sharpened  the  steel,  dis- 
|)Uted  the  ligures  at  lirst,  but  when  they  tried  to  dis- 
prove them  they  found  that  the  ligures  were  correct. 

I17((!;  the  DriU-Uiiiincr  Does  for  //SO  iiiin.  of  ein 
S-/II-.  Shift. 
....,.,.  Time.       p    .         Percent. 

"°"^-  min.        ^"^^^^         of  time. 

Setting  up  machines         ...       82        .$0.82  17 

Shifting  nuichines  ...       66  .66  14 

Changing  steel    ...  ...       75  .75  \'> 

Morning  ami  noon  starting       24  .24  5 

Oiling  and  cleaning  15  .15  3 

Getting  steel  and  water    ...       15  .15  3 

Tearing  down  and  blasting      45  .45  9 

Actual  time  drilling         ...     158  1.58  .S4 

Total,  8  hr.,  or  ...     480        $4.80        100 

The  foregoing  figures  are  based  on  a  wage  scale  of 
S4.S0  a  day  or  1  ct.  a  minute,  assuming  that  '  blow- 
ing '  the  smoke  can  be  done  between  sliifts. 

This  table  of  hgurcs  nuiy  seem  unimportant  at  liist 
reading,  but  it  is  interlocked  with  so  many  other 
items  of  expense  that  the  results  are  really  amazing. 
The  blacksmith  shop  being  located  on  tlie  surface 
is  closely  observed  by  the  bosses,  and  generally  the 
shop  is  crowded  full  of  steel  to  be  sharpened,  which 
rushes  the  blacksnnth  to  his  limit.  To  make  a 
showing  he  sharpens  ;ill  he  can,  and  gains  a  reputa- 
tion for  being  a  fast  blacksmith,  and  the  'super' 
thinks  he  has  a  'jewel  of  a  blacksmith,'  because  he 
turns  ont  a  big  bunch  of  steel  every  shift.  A  little 
error  in  'gauging  '  the  steel  so  that  the  longer  bits 
will  not  '  follow,'  would  not  be  noticed  by  the  '  super  ' 
on  top — but  the  drill-runner  notices  it  and  may  easily 
lose  an  extra  hour  of  his  time  struggling   to  get   the 


steel  to  follow.  If  there  are  20  to  30  drill-runners 
losing  an  hour  a  day  each  'changing  steel,'  and 
.struggling  with  it  on  account  of  jxior  gauging  l)y  the 
blacksnnth,  it  might  be  reali.sed  that  a  bhu'ksniith 
ndght  do  lietter  work  if  he  wasn't  crowded  cjuite  so 
hard,  and  that  it  would  pay  to  give  him  a  helper  in 
the  shop.  Again,  the  temper  and  the  general  shape 
of  the  steel  and  its  condition  all  have  a  bearing  on 
the  efliciency  of  the  drill.  If  the  drill-runner  has  to 
change  steel  oftener  than  necessary,  it  is  taking  time 
from  the  cutting  machines,  and  reiluciug  the  elli- 
cieney  of  the  drill.  Do  not  blame  the  drill-runner 
for  bad  steel.  It  is  not  always  the  number  of  steel 
bits  sharpened  that  makes  the  best  blacksmith.  I 
can  compare  (without  naming  either)  two  mines  in 
which'  the  conditions  are  almost  identical  :  one  of 
■which  has  no  less  than  3  tons  of  steel  in  the  rack, 
and  the  blacksmith  is  required  to  sharpen  between 
400  and  600  pieces  of  steel  a  day;  while  the  other 
using  the  same  make  of  drills,  .same  air  pressure  and 
iu  the  same  rock,  uses  less  than  33%  as  much  steel. 
Both  mines  use  nuichine  sharpeners.  The  one  using 
the  less  steel  gets  a  round  of  hoi  js  drilled  in  just 
about  one-half  the  time  that  the  other  reipiires  to 
get  in  its  rounds. 

It  makes  a  dilterenee  in  progress  and  expense 
whether  the  drill-runner  is  cranking  his  machine 
while  it  is  cutting,  or  whether  he  is  '  lighting '  with 
poor  steel.  If  the  drill-runners  are  not  getting 
results,  may  be  the  pressure  in  the  blacksnnth  shop 
is  too  high.  If  the  miners  are  waiting  for  steel,  and 
robbing  one  another  of  steel,  or  using  battered  or 
dull  steel,  the  drills  are  not  cutting  rock,  then  the 
blacksmitli  force  had  better  be  increased.  Twenty 
drill-runners  losing  an  hour  a  day  each  from  their 
work  on  account  of  poor  steel,  or  lack  of  steel, 
figures  50  ct.  an  hour  most  any  place,  and  that's  .§10 
a  day,  $iim  a  month,  or  .$3,600  a  year  lost. 

Figuring  lost  time  of  men  on  pay,  how  many  times 
will  men  go  to  the  station  for  a  drink  during  a  shift, 
when  in  reality  what  they  want  is  fresh  air,  and 
don't  know  it.  How  many  times  will  men  leave 
their  work  and  go  to  the  end  of  an  air  line  or  back 
into  a  well-ventilated  passageway  and  stand  and  fill 
their  lungs,  generally  thinking  it  is  cooler  where  the 
air  is  fresh,  when  in  reality,  the  fresh  air,  carrying 
le-ss  CO.j  and  H..0  (humidity)  may  be  but  little 
cooler.  It's  air  they  want.  Ventilation  will  save 
much  time. 

The  average  cost  of  good  mining  candles  is  IJ  ct. 
each  ;  it  would  take  16  candles  to  give  the  same 
light  that  one  electric  light  globe  would  give.  (I 
wonder  how  the  superintendent  would  like  to  do  his 
work  with  a  candle  on  the  desk.)  The  candles  are 
more  expensive,  by  the  hour,  than  electric  lights, 
considering  the  number  burning  at  a  time,  the 
nundjer  carried  in  the  hip  pocket  until  broken,  the 
number  laiil  up  on  timbers  and  forgotten  to  roll 
behind  or  fall  oil'  and  be  broken,  the  number  left 
when  blasting,  and  the  pieces  of  candles  thrown 
away  by  the  men.  Thirty  per  cent,  of  the  miner's 
time  is  lost  'fooling  with  bad  lights.' 

Having  ascertained  that  the  efficiency  of  the  drill 
is  but  34%  of  the  possible  or  total  efficiency,  I  wish 
to  call  attention  to  the  fact  that  the  average  machine 
drill  used  in  the  mines  of  the  I  nited  States,  if  rated 
as  an  engine,  would  be  IJ  to  IJ  h.p.  Not  to  discuss 
the  difference  between  piston  and  hanimer  drills,  we 
must  acknowledge  that  a  portion  of  this  lA  h.p.  is 
used  up  in  mechanical  friction  and  the  friction  of 
long  steel  in  deep  holes — greaterin  piston  drills  than 
in  liammer  drills — but  on  an  average  we  can  say  that 
from  :S3%  to  50%  of  this  H  h.p.  is  lost  in  friction  and 
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'  muddling,'  which  quite  safely  might  be  figured  as 
leaving  '  1  h.p.  of  work.' 

To  get  this  1  h.p.  of  «ork,  we  have  wasted  a  great 
amount  of  energy.  Taking  the  engine  liorse-power 
running  the  compressor,  or  tlie  meter  reading,  and 
we  lind  tliat  from  2.1  to  35  h.p.  on  tlie  surfa(-e  is 
reijuired  to  deliver  1  h.]i.  of  work  for  34%  of  the 
working  shift,  with  the  odds  laid  that  there  are  more 
drills  requiring  over  35  h.p.  than  under."  -Let.son 
B.VLLIET,  Minmcf  and  Engineering  Journal,  Dec.  6, 
1913,  p.  1023.     (A.  McA.  J.) 


NOTE.S     ON     THE     EFFECT    OF     TEMPF-RATUKE    IN 

Mines  in  Great  Britain.  —  "  One  of  the  problems 
to  be  solved  in  deep  mining  is  regulation  of  leinjiera 
tvire,  to  enable  tlie  miner  to  work  umler  healthy 
conditions  and  maintain  ellieiency.  The  tempeia- 
ture  increases  with  depth  ;  the  rate  of  increase 
varies.  Table  1  shows  the  geolhermic  gradient  in 
diflercnt  parts  of  the  globe  : — 
Tabic  1.     Geothermic  Gradient  at  Different  Loealties. 


Geotheniiic 

Geothermic 

Place. 

gradient,  in 
feet  per 

Place. 

gradient,  in 
feet  per 

degree  Fah. 

decree  Fah. 

Produits,  No. 

28   ... 

49  2 

Snevd 

68  6 

Rosebridge  ... 

54  5 

.Scarle 

69  0 

yainte   Ilenri- 

elte 

55-9 

.Ashton  Moss 

72-8 

Abram 

58-7 

Simplon 

72-0 

Dolcoath 

60 

Wheeling    .. 
Harris's  Navi- 

74-0 

Parnschowitz 

(i2  1 

gation 
Port.  .lacUson 

76  •" 

Agrappe,  No.  3 

63  9 

(X.S  Wales) 
Mont      Cenis 

80 

Pendleton    ... 

66 

Tunnel 
SI.     Gothard 

80-4 

Hams 

66-5 

Tunnel 

84-7 

Agrappe,   No. 

M  arcinelle, 

10 

66  8 

No.  I 
M  arcinelle, 

88 '6 

Sperenberg  ... 

67 

No.  2 

92-9 

Sehladebacb 

671 

Dowlais 

94-5 

Kingsword  ... 

68 

T.imaiack   ... 

1110 

Agecroft 

68  4 

Ilamstead    ... 

11(1 

Dukinliehl    ... 

68-4 

Transvaal   ... 

22(1 

Florence,  Staf- 

fordshire ... 

68-4 

Further  variations  occur,  depending  on  the  con- 
ductivity of  different  rocks,  proximity  to  volcanic 
zones,  the  presence  of  thermal  springs,  and  the  per- 
colation of  water.  It  has  been  pointed  out  by 
IIoefcM' that  heat  is  enuttiid  from  certain  coal-sc.ims 
as  the  result  of  dccom|io.sition  and  melaniorphi-'m. 
Variations  in  teniiierature  are  also  met  with,  due 
chielly  to  direct,  o.xidation. 

The  temperature  which  allccted  the  working  c,i]ia- 
city  of  the  miner  is  shown  in  another  table  from 
which  it  will  be  seen  that  the  average  atnuispheric 
temperature-gradient  of  mines  in  Great  Britain  is 
approximately  100  fl,.  ])or  degree  Fahrenheit.  The 
effect  of  ventilating  currents  on  mines  would  Ije  to 
cool  them  down  grailn.illy,  wcie  it  merely  a  case  of 
heat  ab.sorption.  Theactual  atmosphere  isinlluenced 
by  the  ventilating  current  ;  but  oxidation  is  also  an 
important  factor.  Whether  the  lock  is  cooled  by 
conduction   and   evaporation,   or   warmed   by  oxida- 


tion, depends  on  the  volume  of  air  circulating,  and 
on  the  capacity  of  the  mine  walls  for  oxidation.  The 
efiect  produced  will  depend  upon  the  rate  of  oxida- 
tion as  compared  with  the  rate  of  ventilation.  The 
lo.ss  in  oxygen  between  intake  air  and  return  corres- 
ponds to  the  production  of  a  certain  amount  of  heat  ; 
tlie  heat  evolved  ])er  cubic  centimetre  of  oxygen 
absorbed  is  between  3  and  3'8  calories,  and  if  tliis 
figure  is  more  than  sufficient  to  account  for  the 
change  in  temperature  and  moisture  between  intake 
and  return,  the  mine  is  increasing  in  temperature, 
and  heating  up  beyond  the  temperature  of  the  sur- 
rounding rock.s.  If  the  heat  equivalent  is  less  than 
indicated  Ijy  the  change,  the  mine  is  being  cooled  by 
the  air-current.  Both  effects  are  seen  in  most  coal- 
mines ;  the  intake  and  part  of  the  workings  are 
cooled  by  the  air-current,  whilst  the  workings  and 
return  are  warmed  up. 

The  factors,  which  influence  rise  or  fall  in  tem- 
perature of  mine  air  de|)end  on  (1)  temperature:  (2) 
rate  of  oxidation  ;  (3)  increase  due  to  compression  of 
the  air  in  the  shafts  (!"  F.  per  180  ft)  ;  and  (4)  cool- 
ing effect  due  to  taking  up  moisture  (every  grain 
added  to  a  cubic  foot  of  air  equals  a  cooling  effect  of 
80°  F.) 

It  is  now  fairly  established  that  susceptibility  to 
temperature  is  inlluenced  by  the  temjieratnre  of  the 
wet-bulb,  and  not  that  shown  by  the  dry-bulb,  nor  by 
thequaiitity  of  moisture  in  the  air,  nor  the  humidity. 
Capacity  for  work  is  seriously  impaired  ndien  the 
wet-bulb  exceeds  82°  F.,  although  this  hgure  may  be 
exceeded  if  a  strong  breeze  blows,  but  85"  F.  wet- 
bulb,  nuiy  be  taken  as  the  limit.  Inconvenience  is 
experienceil  at  72°  F.  wet-bulb.  To  obtain  an 
efficient  return  for  labour,  the  temperature  must  be 
below  82"  wet-bulb,  a  current  of  air  should  blow  over 
the  workers,  and  little  clothing  should  be  worn. 

By  adopting  these  precautiions  in  British  coal- 
mines, there  would  be  no  dittieulty  in  working  at 
depths  of  5,000  or  6,000  feet  :  and  it  will  be  possible 
to  mine  at  greater  depths  by  means  of  artilical 
methods  of  drying  ami  cooling  the  air,  and  by  taking 
precautions  against  the  heating  elVects  of  oxniation." 
— PiKiF.  John  Cadm.vn,  D.Sc,  I'rnnnaciions  of 
Institution  of  Mining  Engineers.     (E.  J.  M.) 


MISCELLANEOUS. 

Gkii'I'ing  Power  of  Portland  Cement. — "The 
f-etting  of  Portlaml  cement  is  assumed  to  be  due  to 
the  f(^rmat:ion  of  a  gel,  which  ultimately  stiil'ens  to  a 
lime-alununatesilicate  m.ass  and  forms  a  close-fitting 
network  .around  any  embedded  inert  material. 
With  concrete,  such  a  network  surrounding  angulai' 
gravel  or  sand  would  be  stronger  than  one  enclosing 
rounded  grains,  and  the  strength  attained  with 
washed  sand  wcmld  be  greater  than  with  unwashed, 
since,  in  the  latter  case,  the  intervening  layer  of 
soft  clay  prevents  the  surrounding  network  from 
directly  gripping  tlu^  grains  of  sand.  Similarly  with 
fcrroconc'retc,  rust  is  detrimental  as  preventing  (dose 
<rontact  bet^\■e^.?n  tli(3  ircm  and  surrounding  gel." — 
11.  Luin-scillTZ  (Tnniiid.-Ziit.,  1913,  .17,  1,491), 
Journal  oftiic  Sociitii  ot  Clieinieal  Iniliistrg,  October 
31,  1913,  p.  978.     (.!.■  W.) 

Acid  Proof  Lining  for  Tank.s  "can  be  pre- 
])ared  from  the  following  formula:  10%  litharge,  20% 
short -fibre  itsbeslos  and  70%  sand,  nuxeil  to  a  plaster 
with  a  40  Be.  solnt'on  of  silicate  of  soda.  The 
plaster  can  be  a|iplied  as  thick  as  desired.  An  appli- 
cation of  acid  after  drying  will  'set'  the  cement  and 
render  it  acid-proof." — Ulctctllurgical  and  Chendeal 
Engineering,  Dec.  1913,  p.  705.     (A.  McrA.  J.) 


Kel..   i!IH 


Krvieirx  and  A'i'ir  I'xmhs. 
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Ignition  of  Wood.— "The  substance  the  most 
eniployeil  to  prevent  the  ignition  of  wood  is  silicate 
of  potassium  in  solution  ;  the  wood  is  soaked  in  it, 
which  protects  it  for  a  long  time  from  all  danger  of 
inrtammability.  But  several  successive  layers  are 
necessary  in  order  to  arrive  at  a  really  etticacious 
immunisation.  The  following  is  a  good  recipe  : — 35% 
of  silicate  of  potassium,  35%  of  sulphate  of  baryta, 
from  1%  to  '2%  of  zinc  white,  and  lastly '28%  of  water  ; 
but  it  is  not  the  only  recipe.  The  greater  number, 
however,  are  traile  secrets.  M.  Wolll'  considers  of 
great  importanre  the  impregnation  of  the  wooil  with 
alum  in  (uder  to  render  it  incombustible;  this  pro- 
cess, liowever,  does  not  appear  to  be  in  use." — Chemi- 
cal Xnrs',  Sept.  26,  19i:i,  p.  15S).     (C.  T.) 


Antlseptics  .VXD  DlsiNFRCT.iNT.s. — "  A  general 
discussion  of  the  prolilenis  of  infection  .and  disinfec- 
tion. It  is  concluded  that  in  the  process  of  disinfec- 
tion one  or  more  of  three  types  of  activity  may  be 
engaged  :  (1)  ionisation  and  difl'usion,  (2)  adsorption, 
(3)  chemical  action.  The  last  type  of  activity  is 
preceded  by  the  first  and  second  when  the  disin- 
fectant is  an  electrolyte  and  by  the  second  when  the 
disinfectant  is  a  colloid.  The  importance  of  adsorp- 
tion in  disinfectant  is  emphasised,  especially  in 
regard  to  the  advantages  possessed  in  many  cases  by 
emulsions.  Colloidal  metals  are  powerful  disinfec- 
tants. In  the  case  of  phenolic  sul)stances  the 
germicidal  power  frequently  increases  with  the 
Ijoiling  point.  For  example  a  fraction  from  blast- 
furnace plienols  boiling  at  248'  C.  had  a  Rideal- 
Walker  coefficient  3  points  above  that  of  a  fraction 
boiling  at  220  C,  and  hve  points  above  that  of  a 
third  fraction  boiling  at  207°  C.  In  practical  disin- 
fection it  is  necessary  to  vary  the  nature  and 
concentration  of  the  disinfectants  according  to  the 
species  of  microbe  to  be  destroyed  and  other  condi- 
tions and  no  method  of  standardi-ation  can  give 
information  concerning  the  strength  of  disinfectant, 
time  of  application,  etc.,  necessary  for  a  given  case 
in  actual  practice.  The  use  of  the  Rideal-Walker 
test,  which  compares  the  strength  of  a  disinfectant 
with  that  of  a  pure  phenol  solution  required  to  kill 
B.  tif/ihosiis  in  a  definite  time  under  standardised 
conditions,  has,  however,  led  to  a  marked  improve- 
ment in  the  germicidal  value  of  higher  grade 
phenolic  disinfectant  emulsions.  Full  details  of  the 
Tuethod  of  carrying  out  the  test  are  given  and  it  is 
stated  that  variations  in  results  obtained  by  two 
workers  have  always  proved  to  he  due  not  to  some 
defect  of  the  method  l)ut  to  neglect  of  one  or  more  of 
the  prescribed  conditions.''— D.  SOMMKRVILLK  (./. 
lio;/.  Sor.  Artx,  1013,  ni,  913—919,  927—937, 
945 — 952),  Journal  nftlir  Societi/  tif  Chemical  Indus- 
trji,  November  15,  1913,  p.  1,027.     (J.  W.) 


Reviews  and  New  Books. 


Mineral  Deposits.     By    Waldem.vr  Lixdgren. 
Cloth,    octavo,     902   pages,   illustrated.      New 
York  ;  Mcdraw-Hill  Book  Co.     Price  25s.  net. 
The  author  is  well-known  as  one  of  the  foremost 
authorities  on  economic  geology  ;  he   has   long  been 
a  distinguished  officer  of  the  United  States  Geological 
Survey,  and  he  is   now   professor  of  economic  geo- 
logy in  tlie  Massachuetts  Institute  ot  Technology,  at 
Boston.     liy  using  the  title  '  Mineral  Deposits,'  the 
author  widens  his  scope,  and  extends  it  beyond  the 
merely    economic    limitations    indicated    by    'ore' 
deposits.      The    intimate    knowledge  of   American 


mining  regions  that  was  obtained  by  Mr.  Lindgren 
while  on  the  Geological  Survey  has  been  supple- 
mented by  professional  journeys  to  Mexico,  Canada, 
.\ustralia,  and  Europe.  The  geographical  scope  of 
his  examples  of  ore  deposition  is  wide  therefore,  and 
to  it  he  has  adiled  a  wealth  of  references,  rendering 
his  foot-notes  an  invaluable  bibliography  of  the 
literature  on  the  subject.  In  the  early  cliapters  he 
outlines  the  conditions  governing  the  How  of  water 
underground,  elniddating  the  origin,  chemical  com- 
position, and  work  of  such  mineralizing  scdutions. 
Then  four  chapters  are  devoted  to  the  structural 
conditions  that  iletermine  the  shape  and  texture,  the 
<M)ntinuity  and  discontinuity,  and  the  relative  per- 
sistence of  ore-bodies.  Then  conies  the  classification. 
The  divisions  include  (1)  Deposits  formed  by 
mechanical  processes.  (2)  Those  produced  liy  chemi- 
cal processes  of  concentration  in  bodies  of  surface 
water.  (3)  Tho.se  formed  by  evapoiation.  (4)  Those 
resulting  from  rock  decay.  (5)  And  those  concen- 
trated by  circulating  waters.  Next  come  those  tiiat 
lu'iginate  from  the  activity  of  thei'iial  waters  and 
intrusive  rocks,  culminating  in  nnigmatic  ditt'eren- 
tiation.  Metaniorphism  and  oxidation,  as  modify- 
ing causes,  are  separately  di.scu.ssed.  Deposits 
formeil  'near  the  surface'  are  distinguished  from 
those  formed  '  .-it  intermediate  depth.'" — T.  A. 
RiCKAKD,  The  Mining  Mar/azinc,  .Jan.  1914.     (A.  R.) 


Chemu'.vl  German.  By  Francis  C.  1'iiillips. 
The  Chemical  Publishing  Co.,  Easton,  Pa.,  241 
pages  (14 X 22  cm.).     Price  §2. 

"  Most  courses  in  chemistry  and  chemical  en- 
gineering require  German  for  admission  and  include 
it  in  their  curricula.  Nevertheless,,  graduates  of 
such  courses  are  always  unable  to  read  German 
chemical  journals  intelligently.  This  is  merely 
another  instance  of  the  futile  character  of  the 
instruction  usually  given  in  foreign  languages.'' .  .  . 

"All  in  all,  the  book  is  a  good  one.  The  student 
who  masters  it  will  be  able  to  read  the  German 
journal.s  without  much  difiicnlty.  Without  access 
to  the  German  literature  it  is  impossible  for  a 
chemist  to  inform  himself  thoroughly  upon  any 
topic." — Jonrnal  of  the  Franllin  Institute,  Dec, 
191.3.     (.J.  W.) 


Industrial  Che.mistry  :    A    Manual    for  the 

Student  and  Manufacturer.  Eitited  by 
Allen  Rogers  (in  charge  of  In<lustrial  Chemis- 
try, Pratt  Institute,  Bro(dcl3'n,  N.Y. )  and 
Alfred  B.  Aup.ert  (formerly  Professor  of 
Chemistry,  University  of  iMaine).  Pp.  xiv -1-854, 
with  .340  illustrations.  London:  Con.stable  &  Co., 
Ltd.,  1912.     Net  24s. 

".  .  .  The  sections  on  sulphuric  acid,  nitric 
acid,  chlorine  and  allied  products,  feitilizers,  the 
petroleum  industry  and  lubricating  oil,  are  specially 
interesting  as  affording  a  good  ileal  of  insight  into 
American  works  practice.  The  cliapters  on  these 
subjects  !ire  well-written  and  well-illustrated,  and 
are  particularly  valuable  from  the  fact  that  they 
supply  details  of  working  costs,  etc.,  which  are  not 
always  given  in  manuals  of  this  kind.  .  .  .  The 
entire  range  of  subjects  has  been  well  bandied,  and 
as  we  have  already  indicated,  it  will  be  found  ex- 
tremely useful  to  the  English  technical  chemist  as  a 
reliable  guide  to  the  liest  American  practice.''  — 
Chemieat  Enffinerr  vq  and  The  U'orh's  Chrnti-'ft,  Nov, 
1913,  pp.  326  327.     (J.   W) 
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A  New  Era  is  Chemistry.  Some  of  the  more 
Inipoit.inl  Developments  in  General  Chemistry 
during  tlie  Last  Quarter  of  a  Century.  By 
H.^RRVC.  Jones,  ProfessorofPliysical  Chemistry 
in  Jolins  Hopkins  University.  New  Yorlv  :  D. 
Van  Nostranil  Co.,  pp.  xii +  326.     Price  $2. 

"After  an  introductory  chapter  on  tlie  condition 
of  chemistry  at  the  dawn  of  tlie  '  New  Era '  in  1SS7, 
the  author  proceeds  to  outline  the  development  of 
the  law  of  mass  action,  the  hypotheses  of  Van  't  Hott', 
IjS  r.el  and  Guye,  tlie  phase  rule  of  Gibbs,  the  views 
of  Van  't  Hotl'and  I^e  CUatelier  on  chemical  equili- 
brium, and  the  modern  theory  of  solntion,  including 
the  electrolytic  dissociation  theory  of  Arrhenius." 
"The  recent  experimental  work  of  Thomson, 
Rutherford  and  Mine  Curie  is  briefly  described,  and 
the  bearing  of  this  work  upon  chemical  |ihciiomena 
is  discussed.  The  clia])teis  devoted  to  tlie  work  of 
(Jstwald  and  his  [uqiils  in  the  old  Leipzig  laboratory, 
in  v.'hat  is  known  as  '  Die  giite  Zeil,'  are  most 
interesting." — Jniininl  of  tlic  Firmkliii  Institute, 
Dec,  101,3.     (.1.  \V.) 


Cv.VNiDK  Pr.vctke,  1910-1913.  Edited  by  M.  W. 
von  Beniewitz.  Published  by  the  Miiiiiii/  and 
Sf.ientific  Press,  San  Francisco  and  the  Mininf) 
Magazine,  London.     732  pp. 

"  This  is  the  third  of  a  series  of  hooks  that  began 
with  'Recent  C.yanide  Practice,'  edited  by  Mr.  T.  A. 
Rickard  and  printed  in  190",  and  which  was  con- 
tinued by  '  More  Recent  Cyanide  Practice,'  edited  by 
Mr.  H.  Foster  Bain  and  printed  in  1910.  They  in- 
clude articles  on  all  phases  of  current  cyanide  prac- 
tice based  on  experience  in  all  parts  of  tlie  world.  In 
the  main  the  papers  here  reprinted  were  Hist  pub- 
lished in  the  Mini'ar/  and  Seiiiitific  PieHs.  The  fore- 
going description  is  given  by  the.editorin  the  preface 
lo  the  work. 

Summaries  of  the  progress  in  treiitment  of  gold 
and  silver  ores  during  191011-12  are  given  by  Mr. 
Alfred  James,  yet  a  single  article  giving  a  critical 
summ.iry  of  the  miscellaneous  subject  matter  in  this 
work  would  have  enhanced  its  value.  As  it  is,  some 
of  the  information  given  appears  to  be  contradictory. 
For  instance,  dealing  with  the  chemistry  of  cyaniil- 
ing,  certain  well-known  authorities  precipitate 
copper,  gold  and  silver  cyanides  with  sulphuric  acid. 
On  the  other  hand,  we  have  the  Gitsham  process 
described,  wliicdi  seems  to  indicate  that  solution  of 
gold  takes  place  with  an  acid  solution. 

The  intelligent  metallurgist  will  lind  the  present 
work  iiifi)riiialive  and  stimulative.  The  subjects 
dealt  with  include  the  chemistry  of  cyaniding  special 
problems,  crusliing,  concentration  aiid  treatment  of 
concentrate,  roasting,  agitation,  decantation,  filtra- 
tion, precipitation,  disposal  of  residues,  estimation 
of  tonnages,  recent  cyanide  practice,  recent  notalde 
■mi\\»."—Amtraliati  Miniitn  Standard,  Dec.  24,  1913 
p.  560.     (H.  A.   W.) 
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Abstracts  of  Patent  Applications. 


(C.)  615/12.  Alfred  A rgles.  Improved  amalgama- 
tion process.  2.3. 11.12. 
This  application  relates  to  an  amalgamation  pro- 
cess for  the  treatment  of  enes  containini;  sulphides, 
tellurides  or  seleniiles,  which  consists  in  suitably 
oxidising  to  sulphate,  etc.,  and  grinding  with  mer- 
<Miry  winch  is  tlius  converted  to  sulphate  :  ferro- 
lyanide  of  potash  Is  tlien  adiled  to  convert  the 
mercuric  sulphate  to  cyanide  of  mercury,  and  amal- 
■,'amation  of  the  gold,  etc.  is  thus  more  eHiciently 
attained. 

(C.)  111/13.  .John  Hawthmne  Wilson  (1),  Robert 
Craib(2).  Improvements  in  sand  pumps.  5.3.13. 
This  application  covers  a  centrifugal  sand  pump, 
comprising  a  rotating  blade  impeller,  characterized 
by  the  inlet  side  of  the  impeller  being  projected  into 
the  casing  inlet  passage  as  an  annular  extension  of 
substantial  lengthsncli  as  toimpart  substantial  rotary 
motion  to  the  incoming  pulpand  thereby  minimise  the 
abrasive  impact  of  the  pulp  »n  the  blades  of  the  im- 
peller ;  also  with  a  replaceable  ring  arranged  between 
the  end  of  the  rotating  impeller  and  the  inlet  pipe 
connection. 

(C.)     125/13.      Edgar  Arthur   Ashcroft.      Improve- 
ments in,   and   apparatus  for,  the   electrolytic 
manufacture  of  light  metals,  caustic  alkalies  in 
pure  anhydrous  condition,  and  alloys  of  light 
metals   with   heavier  nietals  or  the  continuous 
treatment  of  such  alloys  for  obtaining  tinal  pro- 
ducts.    8.3.13. 
The  above  application  is  for  improvements,  and  an 
improved  apparatus  for  the  electrolytic  manufacture 
ol  light  metals,  caustic  alkalies  and  alloys   of  light 
luetals  with  heavier  metals.     The  chief  point  is  an 


arrangement  for  continuous  treatment  of  such  alloys 
for  obtaining  final  products  and  preventing  rever- 
sible reactions  at  the  place  of  contact  of  the  electro- 
lyte with  the  alloy  in  the  cells,  for  which  purpose, 
amongst  other  suggestions,  the  applicant  employs  an 
exposed  cathode  area,  restricted  within  certain 
limits.  He  also  employs  beside  the  two  cells  another 
intermediate  reservoir  to  keep  up  the  equilibrium. 

(C.)    270/13.     Charles  Washington  Merrill.    Process 

for  precipitating  and  recovering  valnalile  metal 

bearing  materials  from  solutions  and  precipitants 

for  use  in  connection  therewith.     13.y.l3. 

This  application  refers  to  improvements  in  the  use 

of  zinc  dust  for  precipitation  of  gold-bearing  solutions 

by  exclusion  of  the  atmosphere  from  the  press  used 

which  is  always  kept  full  of  solution  for  that  purpose. 

(C. )  505/13.  Gabriel  -Jacobus  Luyt  Wannenburg. 
A  dust  preventer.     22.10.13. 

The  above  application  deals  with  an  apparatus  for 
preventing  the  escape  of  dust  in  rock  drilling  and  the 
like  operations. 

This  consists  of  a  metal  tube  with  -ubber  washers, 
and  is  so  adjusted  with  a  spiral  spring  that  it  .seals 
hermetically,  as  the  applicant  claims,  the  hole  in  the 
rock. 

This  tube  is  connected  with  the  rock  drilling 
apparatus.  The  said  apparatus  has  only  one  outlet 
through  which  the  dust  is  allowed  to  escape,  and  that 
outlet  is  let  into  a  receptacle  of  water. 

(C.)  547/13.  Lamertine  Cavaignac  Trent.  Appa- 
ratus for  the  treatment  of  ores  or  other  materials 
for  recovery  of  the  metals  therein.     17.11.12. 

This  application  refers  to  an  apparatus  whicli  is 
intendeil  tor  the  purpose  of  continuous  thickening  of 
slime  pulp,  while  at  the  same  time  replacing  the 
valuable  solution  by  means  <jf  barren  solution  or  a 
water  wash. 

A  continuous  overflow  of  settled  and  clear  solution 
is  taken  from  a  rim  launder  on  the  periphery  of  the 
collecting  vessel :  at  an  intermediate  depth  a  thick 
pulp  is  withdrawn  by  means  of  a  circular  perforated 
suction  pipe,  passed  through  a  puin]j  and  returned  to 
the  vessel  still  lower  down  to  a  revolving  distributor 
to  which  are  fixed  scrapers  which  move  the  com- 
pletely settled  slime  to  two  outlets  at  the  very 
bottom  of  the  vessel. 

The  revolving  distributor  may  be  either  partly  or 
wholly  supjilied  with  barren  solution  for  the  purpose 
of  replacing  the  solution  in  contact  with  the  incom- 
ing slime  pulp. 

(C  )      548/13.      Alfred    Argles.      Improvements    in 
apparatus  for  the  treatment  of  ores  or  other 
materials  for   recovery  of   the   metals  therein 
17.11.13. 
The  application   describes  a  complex  apparatus, 
illustrated  by  75  figures,  and  having23  claims  for  the 
treatment  of  ores  in  general  and  battery  tailing  in 
particular.     It  comprises  distributing  and  screeninu 
hoppers,    a   cradle   grinding    mill,    a    concentrator 
leaching  vat,    precipitating  box,  an  amalgamating 
plate,  and  an  amalgamator  and  magnetic  separator. 

(C.)  562/13.  John  Emery  Bucher.  Method  of  pro- 
ducing metals.  20.11.13. 
This  application  refers  to  improvements  in  the 
manufacture  of  the  alkali  metals,  particularly  potas- 
sium. By  the  action  of  heat  upon  the  cyanides  in 
the  presence  of  iron  or  aluminium  the  pure  metal 
may  be  distilled  from  the  reaction  mixture  at  tem- 
peratures from  500  to  1,200'  C.  As  no  oxygen  need 
be  present  the  formation  of  dangerous  explosive 
compounds  such  as  K^CcOo  is  entirely  avoided. 
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(C.)     579/13       Douglas  William   Stacey.     An  im- 
proved process  ami  apparatus  for  the  separating 
of  a  solution  containing  gold  or  other  metals  or 
material    from     Hnely   crushed    insoluble    sub- 
stances.    3.12.1.3. 
The  inventor  claini'^  a  patent  (1st)  on  an  improved 
process   and    (2n(l)   on   an  apparatus  for  separating 
solution  containing  gold  or  other  metals  or  material 
from  Hnely  crushed  insoluble  substances  with   more 
particular  reference  to  the  cyanide   process  for  ex- 
tracting gold. 

(C.)     .582/13.      Hans  Andrew  Hansen  (1),  Joseph  Mil- 
ton Schmueser  (2).     Improvements  in  linings  for 
ball  or  pebble  mills.     4.12.13. 
This  application  relates  to  improvements  in   tube 
mill  linings,  which  consist  in  providing  segments  or 
units  with  a  curved  rib  on  one  edge   and  eapal)le  of 
being  held  in  position  by  the  one  wedge  shaped  unit 
which  is  bolted  to  the  casing. 

The  drawings  show  its  adaption  to  a  conical  shape 
tube  mill. 


Selected  Transvaal  Patent  Applications. 


Kelating  to  Chkmistrv,  Metallurgy'  and 
Mining. 

Compiled  by  C.  H.  M.  KiscH,  F.M. Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specificatioH.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  oj filing. ) 


(P).  59.5/13.  Charlie  BeatsonM?Mullin.  A  hand 
lashing  rake.     13.12.13. 

(P.)  .596/13.  .loseplius  Davey.  Improvements  in 
.and  relating  to  dust  allayers  for  use  with  rock  drills 
and  the  like.     15. 12. IS. 

(P.)  597  13  Harold  Stockman.  Improvements 
in  apparatus  for  concentrating  ore  and  the  like. 
15.12.13. 

(P.)  .59S/13.  George  Henry  Frederick  Bazier.  An 
automatic  relief  valve  as  ap[>lied  to  leaves  used  in 
the  vacuum  filtration  of  gold  ore  slinres.     17.12.13. 

(P.)  599/13.  Crullydd  Vanghan  Trevor.  Hose 
clamp  for  drilling  wet  up  or  ilown  holes.      17.12.13. 

(P.)  Gn(»/13.  Henry  .\larrs.  An  invention  to 
catch  and  confine  the  ilust  which  results  from  dry 
rock-drilling  or  boring  in  mines  and  other  places. 
18.12.1.3. 

(P.)  601/13.  Frederick  Burnette.  The  trans- 
portable bunker  or  muckl)Ox.     18.12.13. 

(P.)  602/1.3.  John  Ernest  Koux  Adendortt'.  Im- 
provements m  or  rclating.to  fuse  lighters,  torches, 
and  the  like.     19.12.13. 

(0.)  603/13.  The  Knowles  Oxygen  Co.,  Ltd.  (1), 
Koliert  William  Grant  (2).  Improvements  relating 
to  the  production  of  hydrogen  and  o.\ygen  by  electro- 
lytic processes.     19.12.13. 

■(C.)  604/13.  Kster  &  Company,  Limited  (I), 
Arthur  Percy  Strobmcnger  (2).  improvements  in 
the  preparation  of  metals  and  alloys.     19. 12. 13. 

(C.)  60.5/13.  David  Corrie  (1),  (Jeorge  Alfred 
Ashcroft  (2).  Improvements  in  tlie  manufacture  of 
detonators.     19.12.1.3. 

(C.)  606/13.  Edward  Clinton  Smith.  An  im- 
liroved  bottle  mouth.     19.12.13. 


(C.)  607/13.  Joseph  Heinrich  Reiocke.  Im- 
provements in  the  method  of  and  means  for  the 
electric  transmission  of  signals  and  speech  in  mines. 
19.12.13. 

(C.)  608/13.  George  James  Coles.  Improvements 
in  and  relating  to  automatic  couplings  for  railway 
and  .similar  vehicles.      19.12.13. 

(P.)  609/13.  The  Benoni  Tshisa  Stick  Syndicate, 
Limited.  An  improvement  in  the  means  for  lighting 
fuses  for  use  in  blasting  or  for  analagous  purposes. 
20.12.13. 

(P.)  610/13.  John  Pountney  Udal.  Improve- 
ments in  the  manufacture  of  nitro-glycol.     20.12.13. 

(P.)  612/1.3.  ArmourHall.  Pipe  coupling.  24.12.13. 
,  (C).  61.3/13.  Emanuel  Rosen  burg.  Improvements 
relating  to  synchronous  dynamo  electric  machines. 
27.12.1.3. 

(C.)  614/13.  Thomas  Kemplay  Irwin.  Improved 
apparatus  for  the  aeration  and  gasification  of 
liquids.     27.12.13. 

(P.)  616/13.  Frederick  Joseph  Trump  (1),  Fred- 
erick Wartenweiler  (2).  Iiuprovements  in  binding 
dust  and  the  like  in  and  abont  mines.     27.12.13. 
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at  once  of  non-receipt  of  Journals  and  Notices. 
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AT 

Ordinary  General  Meeting-, 
March  21st.   1914. 


Tlie  Ordinarj'  General  Meeting  of  the  Society 
was  held  in  tlie  South  African  School  of  Mines 
Building,  Johannesburg,  on  Saturday,  March 
•21.st,  1914,  Prof.  G.  H.  Stanley  (Vice-Pre.sident) 
in  the  chair.      Tliere  were  also  present: 

37  Members ;  Me.ssrs.  J.  E.  Tlionias,  J. 
Gray,  V.  Toombs,  John  Watson,  A.  Whitby,  Dr. 
W.  A.  Caldecott,  A.  F.  Cro.s.se,  W.  R.  Bowling, 
Dr.  J,  Moir  (Members  of  Council),  A.  S.  Allani, 
H.  C.  Boydell,  J.  M.  Campbell,  Prof.  J.  Cellier, 
U.  A.  Cooper,  W.  M.  Coulter,  E.  H.  Croghan,  J. 
(!.  Dealy,  T.  X.  Dewar,  J;  M.  Di.xon,  H.  N. 
Dungev,  R.  Dures,  H.  W.  Gill,  C.  J.  Gray,  W. 
E.  John,  W.  A.  Ledingham,  E.  A.  Osterloh,  F. 
1).  Phillips,  W  S.V.  "Price,  E.  Roberts,  D.  F. 
Scott,  C.  B.  Simpson,  A.  L.  Spoor,  A.  R.  Stac- 
poole,  W.  E.  Thorpe,  G.  A.  Watermeyer.  E.  M. 
\Veston  and  H.  B.  Williamson. 

8  Associates  and  Students : — -Messrs.  G.  H. 
lilenkinsop,  O.  A.  Gerber,  R.  W.  Trwin,  F.  J. 
Pooler,  P.  Scatterty,  H.  Stadler,  H.  Ward  and  J. 
A.  Woodburn. 

9  Visitors,  and  Fred.  Rowland  (Secretary). 

MINUTE.S. 

The  ilinutes  of  the  last  Ordinary  General 
meeting  were  confirmed. 

NBW    MEMBERS. 

Dr.  James  Moir  and  Mr.  A.  Whitby  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  Chairman  declared 
that  the  candidates  for  membership  had  been 
elected,  as  follows  : — 

(luiNKV,  J.AMK.s  Thomas,  East  Rand  Proprietary 
Mines,  Ltd.,  P.  O.  Box  185,  East  Kami.  Mill 
Manafrer. 

\V.\tki:meyf.k,  Gottfried  Andreas,  A.R.S.M., 
P.  ().  Ho\  1-242,  JohanneslHirg.     Surveyor. 


General  Busines.s. 

SI.KTH     international     CONGRKSS     OF   MININO, 

metallurgy,  engineering  and  practical 

GEOLOGY. 

The  Secretary  :  The  Council  has  received  an 
invitation  from  the  President,  Vice-Presidents 
and  Executive  Committee  of  the  Sixth  Inter- 
national Congress  of  Mining,  Metallurgy,  Engi- 
neering and  Practical  Geology,  which  will  be  iield 
in  London  from  July  12th  to  July  17th,  1915. 
It  is  under  the  distinguished  patronage  and  with 
the  co-operation  and  support  of  the  University  of 
London,  the  Imperial  College  of  Science  and 
Technology,  and  the  principal  Engineering  and 
Mining  Societies  in  England.  A  cordial  invitation 
is  extended  to  this  Society  to  take  part  officially 
in  the  Proceedings  and  to  attend  the  Meetings. 
The  Council  has  accepted  the  invitation  on  behalf 
of  the  Society  and  hopes  that  any  members  going 
Home  in  191-5  may  be  able  to  attend.  I  shall 
be  glad  to  send  them  further  particulars  as  they 
come  to  hand. 

annual  mining  exhibition. 

The  Secretary  :  With  regard  to  the  Jlining 
Exhibition,  it  will  have  been  noticed  that  the 
prospectus  has  been  printed  in  the  Journal, 
co[iies  of  which  have  been  widely  distributed. 
Since  it  was  i.ssued,  the  Rand  Mutual  Assurance 
Com|)any,  through  their  Prevention  of  Accidents 
Committee,  has  ottered  three  prizes  of,  £2-5,  £15, 
and  £-5  for  the  best  "  Safety  First  "  device  or 
.schemes  of  precedure,  which  may  be  exhibited  at 
the  Mining  Exhibition  in  May,  and,  further,  a 
prize  of  £10  for  the  best  type  of  enclosed  lamp 
exhibited,  suitable  for  u.se,  by  miners  wliiist 
iiandling  explosives  underground  ;  the  cheapness 
and  simplicity  of  construction  of  which  will  be 
material  considerations.  The  conditions  will  be 
published  shortly.  It  is  also  intended  to  give 
medals  in  addition  to  the  money  prizes,  but  it 
will  be  at  the  discretion  of  the  Committee  to 
reduce  or  withdraw  my  prizes  or  medals  .should 
the  exhibits,  in  the  opinion  of  the  Judges,  not  be 
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deemed  sufficiently  good.  I  hope  members 
will  make  the  competition  as  widely  kmnvn  as 
possible,  and  on  receipt  of  application  I  sliall  be 
pleased  to  issue  the  conditions  to  anyone  recjuiring 
til  em. 

FINE   SCREENING. 

Mr.  A.  McA.  Johnston  (Pasi-Pirsident)  -. 
The  use  of  fine  screening  tor  grading  of  crushed 
ore  is  so  universal  that  I  need  olier  no  apology 
for  bringing  to  your  notice  some  screening  which 
we  have  imported  mainly  for  testing  slime  charges 
and  residues.  Up  till  the  present  time  the  finest 
screen  in  use  here  has  been  the  200  mesh 
(approximate  aperture  0  0030  in.).  This  I  show 
you  now  has  260  mesh  (approximate  aperture 
0-0023  in.). 

The  dimensions  of  the  two  screens  are  as 
follows  : — 

261  Mesh.      2011  Mesh. 


Thickness    of    screen    or 

cloth,  inches 
Diameter  of  wire,  inches 

0  0u35 
000L4 

0004.5 
00018 

No.  of  threads  per  linear 
inch 

260 

200 

No.   of    holes   per    sc|uare 
inch 

Diameter  of  aperture  (cal- 
culated), inches 

67,600 
0-0024 

40,000 
00032 

The  diameter  of  the  wire  was  measured  with 
a  micrometer,  and  this  result  checked  by  a 
formula  similar  to  that  published  in  the  June 
supplement  on  the  Standardisation  of  Battery 
Screening,  1906,  p.  394.  The  formula  for  copper 
screening  is  : — 

Diameter  =  0-00296  ^/W,  where  W  is  the 
weight  in  milligrams  per  linear  inch  of  the  wire. 
In  each  case  ab,5olute  accuracy  is  impossible  owing 
to  the  twilling  of  the  wire  rendering  the  micro- 
meter reading  slightly  inaccurate,  whilst  the 
same  reason  applies  to  the  measurement  of  an 
inch  of  straight  wi'-e.  Instead,  therefore,  of 
weighing  one  linear  inch  of  the  wire,  one  square 
inch  of  the  screen  was  weighed  and  the  result 
divided  by  520.  This  gives  a  calculated  aper- 
ture diameter  of  0  0023  in.,  which  may  be  taken 
as  more  approximately  correct  than  that  based 
on  tlie  micrometer  reading. 

An  examination  of  the  cloth  shows  that  the 
apertures  are  not  all  ecjual — a  condition  which  is 
found  also  in  the  200  me.sh.  The  difficulty  of 
obtaining  divisions  equal  in  size  and  also  sc|uare  is 
extremely  great,  but  strides  seem  to  be  being 
made  in  this  direction,  and  we  hope  soon  to  see 
the  perfect  screen  even  in  such  a  texture  as  this. 
The  figures  obtained  from  this  screening  are 
valuable  in  tliat  a  clo-ser  approximation  of  the 
(]uantity  of  fine  sand  in  any  charge  is  obtained, 


thus  whereas  1-5%  of  +200  mesh  in  a  slime 
differs  little  from  3-5%  +  200,  when  the  same 
charge  is  tested  on  the  finer  screen  9%  and  19% 
respectively  may  be  obtained.  Such  figures 
usually  help  materially  in  determining  the  reason 
for  a  higher  or  lower  assay  value.  With  the 
use  of  this  screen  we  are  further  able  to  check 
results  already  .shown  by  several  of  the  coarser 
screens.-*  One  of  these  is  that  the  coarser  sand  in 
a  slime  charge  is  poor  in  value  and  does  not  carry 
much  of  tiie  gold.  Thus,  some  figures  obtained 
were  : — 

Slime  Oriijiiml. 

.•\ssay      Total 

Grading  Percent-      Vahie      (lold 

age  ilwt.  Per  cent. 

+  260  (aper.=  0-0023")   14-4  0-38  4-8 

-260  „  85-G         1-27       95-2 

Slime  Residue. 
Grading 
+  260  (aper.  =  0-0023")    13-8         016        12-5 
-260  „  86-2         018       87-5 

Dr.  W.  A.  Caldecott  ( l'aM-l'i-^ild-i,t): 
Mr.  McArthur  Johnston  has  explained  the  utility 
of  this  screening,  and  I  may  add  that  Ur.  Jloir 
told  me  that  he  hopes  screening  of  this  nature 
may  be  of  uss  in  the  process  of  determining  the 
dust  in  mine  air,t  as  the  200-me.sh  screen  is  found 
to  be  some  coarse. 

Mr.  Andrew  F.  Crosse  (Pasf-Presideni)  -.  I 
am  inclined  to  think  that  my  friend  Mr.  iStadler's 
way  of  elutriation  is  more  accurate  for  separating 
fine  particles  when  beyond  a  certain  degree  of 
fineness.  I  should  prefer  that  method  to  the  use 
of  a  screen. 

The  Chair-Tian  :  i  think  the  thanks  of  the 
meeting  are  due  to  Mr.  Johnston  for  bringing 
forward  this  note.  Per.sonally,  I  remember  it  is 
not  so  long  since  that  200-mesh  .screening  was 
thought  to  be  unattainable,  and  this  260-mesh 
to  day  marks  a  very  big  advance. 

PEUSON.\L    ALLUSIONS    IN    PAPERS. 

Mr.  F  J.  Pooler  (Associate)  drew  attention 
tn  what  he  considered  to  be  the  personal  nature  of 
certain  contributions  to  discussions.  He  thought 
such  personal  allusions  should  be  avoided  in 
future. 

Tlie  Chairman  said  he  thought  the  Society 
always  prided  itself  on  the  fact  that  it  gave  free 
leave  to  anyone  to  express  his  opinions,  and  did 
not  think  that  the  remarks  to  which  Mr.  Pooler 
drew  attention  were  meant  to  be  personal 
attacks 


"cf.  Hand  Metallurgical  Practice,  pp.  374-5. 
t-Sec  tMaJoiint'll,  .N'ov.  190-2,  p.  186. 
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RELATION  OF  FALLS  OF  ROOF  IX  COL 

LIERIES  OX  THE  iriDDELBURG 

COALFIELD  TO  WEATHER  CHAXGES. 

By  Chas,  J.  Gray,  A.R.S.:\[,,  F.G.S.,  M.I.M.E. 
(^Member). 


It  is  well  known  that  falls  of  roof  kill  more 
men  than  any  other  form  of  colliery  accident. 
They  can  be  prevented  by  a  lavish  use  of  timber 
hut  their  causes  must  bo  fully  realised  before 
such  falls  can  be  guarded  against  most  economi- 
cally. It  is  therefore  hoped  that  the  following 
investigation  will  prove  useful. 


there  was  any  connection  between  the  increased 
number  of  accidents,  concentrated  in  the  dry 
months,  and  the  unusually  prolonged  dry  season. 
In  order  to  decide  that  question  two  lines  of 
investigation  were  followed  : — 

(1)  Comparison  between  the  annual  accident 
rates  and  the  rainfall. 

(2)  Comparison  between  the  number  of  acci- 
dents in  particular  months  and  the  rainfall  in 
those  months. 

I. — Following  the  first  line  it  was  found  that 
for  Witbank,  the  most  central  position  on  the 
coalfield,  rainfall   records  were  available  for  the 
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Fic.   \. — Relation  of  Acciilent  ami  Death  Kate  to  Rainfall. 


In  the  year  1912  the  accident  rate  from  falls 
of  roof  in  the  Middelburg  coalfield  increased, 
despite  apparent  greater  care  in  working.  The 
writer  noticed  a  concentration  of  fatalities  and 
accidents  in  the  five  months  June  to  October, 
9  out  of  11  fatalities  and  10  out  of  15  accidents 
occu.Ting  in  those  months.  That  the  explanation 
was  not  to  lie  found  in  fluctuations  either  in  the 
numbers  employed  or  in  output  per  employee  was 
.shown  by  investigation  of  the  labour  and  output 
returns  for  the  collieries  at  which  the  accidents 
occurred.     The  question  then  arose  as  to  whether 


i  seven  years  1900  to  1912  only,  and  that  com- 
parison must  therefore  be  limited  to  that  pericHJ. 
The  compari.son  which  works  out  as  follows  is 
shown  gra|)hically  in  Diagram  I. 

It  will  be  noticed  that  the  rainfall  ro.se  and  fell 
in  alternate  years,  rising  three  times  and  falling 
three  times.  The  death  rate  also  ro.se  three  times 
and  fell  three  times,  but  four  out  of  the  six 
changes  were  in  a  contrary  direction  to  the 
changes  of  rainfall.  The  accident  rate  rose  twice 
and  fell  four  times  and  five  out  of  the  six  changes 
were  contrary  to  changes  of  rainfall, 
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1906. 

1907. 

1908. 

1909. 

1910. 

1911 

.     1912. 

Falls  of  Collieri/  Roofs. 

*Doath  rate  per  1,000 

()•!!) 

2-11 

2-78 

2-38 

1-58 

0-02 

1-54 

*  Accident  rate     ... 

2-34 

211 

+  07 

3-30 

3-17 

1-39 

2'10 

R<  till  fall. 

tMonthly  mean  inches    ... 

2U 

3  02 

2-1.5 

3-19 

1-92 

2-63 

2-25 

The  changes  from  year  to  year  were  : 

1900-7. 

1907-8. 

1908-9. 

1909-10.   1910 

-11.   1 

911-12. 

Dentil  Rate      

+  1-92 

-t-067 

-040 

_0-80      -0-96 

4-0-92 

Accident  Kate 

-0-23 

+  1-96 

-0-77 

-0- 

'3      -1- 

78 

-1-0-71 

Rainfall 

+  0-61 

-0-87 

+  1-04 

-1 

27      -fO 

71 

-0-38 

Taking  the  years  in  which  the  death  rate  and 
accident  rate  rose,  and  summing  the  change.s,  we 
find  that  -l-3-r)l  death  rate  corresponds  with 
-0-64  rainfall,  and  -i-2-fi7  accident  rate  with 
-  1-25  rainfall. 

Similarly  for  the  years  in  which  the  rates  fell, 
we  find  that  -  2-1 6  death  rate  corresponds  with 
-fO-48  rainfall,  and  —2-91  accident  rate  with 
-t-1-09  rainfall. 

In  considering  the  statistics  more  carefully  it 
must  be  remembered  that  changes  in  the  amount 
of  precaution  taken,  affect  accident  and  death 
rates.  Clearly  there  has  been  increased  precau- 
tion in  recent  years,  but  how  it  has  affected  the 
accident  rate  for  particular  years  is  doubtful.  To 
partly  eliminate  the  precaution  factor  it  seems 
however  useful,  and  not  unreasonable  as  a  crude 
appro-ximation,  to  assume  that  uniform  increase 
in  precaution  .since  1908,  when  both  the  accident 
and  death  rates  reached  their  maximum,  accounts 
for  the  difference  between  the  1908  and  1912 
rates.  That  assumes  an  improvement  of  0"31  per 
annum  in  the  death  rates  and  049  per  annum  in 
the  accident  rates,  so  tliat  the  rates  apart  from 
increa.sed  precaution  would  have  been  : — 


Summing  ths  changes  as  was  done  with  the 
unadjusted  rates,  we  find 

-I-  3-82  death  rate  corresponds  with  -  0-64  rainfall 
-1-23         „  „  „     +0-48       „ 

4-3-53  accident  ,,         ,,  ,,     -2-52       ,, 

-1-80         „       „         „  „     +2-30       „ 

The  crude  correction  has  made  the  correspondence 
between  a  change  in  the  accident  and  death  rates 
and  a  change  in  the  reverse  direction  in  the  rain- 
fall, still  more  marked  than  it  was. 

From  the  foregoing  it  appears  very  highly  pro- 
bable that  a  decrea.se  in  the  annual  rainfall  at 
Witbank,  corre.sponds  with  an  incrsase  in  liability 
to  accident  from  falls  of  roof  in  the  collieries, 
and  vice  versa. 

2. — Proceeding  no-A'  to  compare  the  numljers 
of  accidents  from  falls  of  roof  in  particular 
months  with  the  rainfall  in  those  months,  we 
find  that  for  the  seven  years  1906  to  1912  the 
figures  were  as  follows  :  — 


Moiif/i. 
January 
February 
March 


Dnilhs. 
5 
3 
5 


Irrldcnts 

11 

4 


Arerai/r 
rainfall. 
6-37  inches 
4-52      „ 
3-15      „ 


Death  Rate  ... 
Accident  Rate  ... 
Rainfall 

and  the  changes 

Death  Rate     ... 
Acridenf  Rate 
Rainfall 


1906. 
0-19 
2-34 

2-41 

1906-7. 
+  1-92 
-  0-23 
+  0-61 


1907. 

2-11 

2-11 

3-02 
1907-8. 
+  0-67 
+  1-96 
-0-87 


1908. 
2-78 
4-07 

2-1.5 
1908-9. 
-0-09 
-^  0-28 
+  1-04 


1909. 
2-69 
3-79 


1910. 
2-20 
4-15 


1911.  1912. 
1-.55  2-78 
2-86   4-07 


•19   1-92 


2-63 


1909-10. 
-0-49 
+  0-30 
-1-27 


1910-11. 
-  0-65 
-1-29 
+  0-71 


2-2!3 

1911-12. 

+  1-23 
+  1-21 
-  0-38 


Now,  in  every  case,  the  accident  rates  change  in 
a  direction  contrary  totlie  rainfall.  The  chances 
again.-.t  that  being  a  fortuitous  coincidence  are 
great.  The  same  result  could  be  obtained  by  credit- 
ing a  much  smaller  effect  to  increased  precaution. 

*  The  figures  fiiven  beins  averages  of  montlily  nite^,  :ive  iint 
exactly  accurate  for  llu'  years,  but  they  are  suHieiently  elo.se  for 
all  practical  imrposes. 

f  Tile  rainfall  temperature  ami  humidity  statistics  used  iu 
this  jtaper  were  kiiully  supplied  liy  llie  Meteorological  branch 
of  the  Irrigation  Department. 


April 
May 
June 
July 
August 
September . 
October 
November  . 
December  . 


3 

8 
6 
7 
4 
11 
0 
5 


9 
10 
14 
10 

6 
11 

4 

9 


1-62 
0-53 
01 3 
0  05 
0-45 
0-65 
3-01 
5-04 
4-59 
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Diagram  2  shows  tbe  relation  graphically. 

As  would  be  expected  with  such  small  num- 
bers of  accidents,  there  is  irregular  Huctuation 
from  month  to  month.  A  general  tendency  for 
the  n  ambers  to  be  high  in  the  dry  months  is 
however  noticeable.  Thus  of  the  five  months  in 
which  the  number  of  deaths  was  above  the 
average  5' j,  four  are  months  in  which  the  rain- 
fall was  below  the  average  2'.51,  and  of  the  eight 
months  in  which  the  number  of  accidents  was 
above  the  average  S'75,  five  are  months  in  which 
the  rainfall  was  below  the  average. 

The  crt'ect  of  fortuitous  fluctuations  can  be 
lessened    bj'    taking    lunger    periods    than     one 


A  more  direct  comparison  between  accident 
and  rainfall  statistics  is  given  in  the  following 
figures  for  the  years  1906  to  1912. 

X It inhir  of  nioiitUa  in  Arr/d'-ids 

irhich    ritinfoll    ims  An-idrnls.  per  moiUli. 

Less  than  1  inch       38  5«  1  •52 

More  than  1  inch     46  47  1-02 

Accident  statistics  are  available  for  a  longer 
period  than  rainfall  stati.stics  and  they  have  been 
examined  from  I'.iOS  to  see  whether  the  concen- 
tration of  accidents  in  the  dry  months  is 
consistent  from  year  to  year.  The  figures 
are  : — 
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Flu.  II. — Relation  of  At 


L-i(lents  ill   Particular  Month.s   to  Rainfall,  Teiiiperature 
Humidity— (Ul(l6- 1912  inclusive). 


,11(1 


month  for  comparison 

terly  become  • 

— 

Di 

itAh>i. 

January     to 

March  ... 

12 

April  to  June 

18 

July  to  Seii- 

tember  ... 

18 

October     to 

December 

1(5 

The  figures  taken  quar- 


Ai'rtdi'iifs 

21 
30 

.30 


Taken   half   yearly    and   putting 


ri-aije  moiifhl// 
rrtiiifttU. 

4'6S  inches. 
0-76      „ 

0-38      „ 

4-21 

the   six   dry 


months  together  we  have  : — 

Iiraihs.     .\r,;,/,nl>. 
Oct.  to  March       28  45 

April  to  Sept.       36  60 


J  /■rrttiif  inoiilhli/ 
rniiifiilt. 
4"44  inches. 
0-57      „ 


Yi:ar. 

1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 


Deaths. 
.Jim.  Ill  Maitli.      April  to 


Oct.  to  Dec, 
2 

0 
5 
1 

8 
6 
3 
5 
1 
4 


Sept. 

5 
0 
2 

0 
4 
7 
10 
5 
3 
7 

43 


Aci'iilnits. 
Jan.  to  March.      April  to 
Oct.  to  Dec.         Sept. 
5 


2 
1 
5 
5 
8 
9 
6 
10 


51 


2 
4 
7 
4 

10 
12 
10 
7 
12 

73 


Deaths  were  most  numerous  in  the  dry  months 
in    five   years   and   most  numerous  in   the  wet 
onths  in  three  years. 
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Accidents  were  most  iiiuuei'ous  in  tlie  dry 
months  in  seven  years  and  in  the  wet  months  in 
two  years. 

The  foregoing  com|iarisons  show  tliat  liability 
to  accident  from  falls  of  roof  is  almost  certainly 
much  greater  in  the  dry  winter  months  than  in 
the  summer  months.  A|i[)arently  it  is  nearly 
50%  greater. 

Both  lines  of  investigation  have  now  been 
followed,  and  it  Las  been  found  that  accidents 
from  falls  of  roof  on  the  coal  field  have  increased 
and  decreased  both  annually  and  seasonally  a.s 
the  rainfall  decreased  and  increased.  That  being 
so,  it  is  morally  certain  that  accidents  and  rain- 
fall are  connected.  Either  rainfall  affects  acci- 
dent statistics,  (for  it  is  unimaginable  that 
accidents  affect  rainfall),  or  the  same  .seasonal 
phenomena  affect  both  accidents  and  rainfall. 
On  cansideration  it  seems  that  the  latter  must  be 
the  case,  for  percolation  through  the  strata, 
which  is  the  only  known  way  in  which  the  rain- 
fall can  intervene,  would  increase  and  not  reduce 
the  accident  rate  in  the  wet  summer  months. 
Though  percolation  is  known  to  cause  a  few 
accidents,  and  may  partly  account  for  the  number 
in  December  and  January  being  higher  tlian  in 
November  and  February  its  influence  must  be 
slight. 

Eejecting  rainfall  as  the  direct  cause  of  the 
fluctuation  in  accident  rate.s,  we  proceed  to  con- 
sider changes  in  temperature  and  air  humidity 
which  are  closely  connected  with  rainfall.  As 
complete  records  of  those  changes  at  Witbank  are 
not  available,  the  Middelburg  records  have  to  be 
used. 

Taking  temperature  first  we  can  make  the 
following  comparisons  : — 


The  monthly  conqiarison  is  shown  graphically 
in  Diagram  2. 

It  will  be  seen  that  the  annual  changes  of  niean 
temperature  are  very  slight,  and  that  there  is 
no  marked  correspondence  between  them  and 
changes  in  accident  rates.  Three  times  accident 
rates  and  mean  temperatures  changed  in  the 
same  direct;ion,  and  three  times  in  a  reverse, 
direction.  A  total  decrease  of  2-Ul  in  accident 
rates  corres|ioiided  with  an  increase  of  001  in 
mean  temi)erature,  and  a  total  increase  of  2-fi7 
in  accident  rates  with  an  increase  of  0  OS  in 
mean  temiicratiire. 

In  the  monthly  comparison  we  see  a  tendency 
to  correspondence  between  concentration  of  acci- 
dents and  low  temperature,  which  is  more  clearly 
shown  by  the  following  figures  :  — 

A'-i-nlciits.     Mian  Tempi  rut mr. 
October  to  March  IT)  67' 1 

April  to  September        (iO  5.5'3 

Now,    taking  humidity   as   the   basis  of  com 
parLson  we  find  the  figures  to  be  (see  p.  .3'.)9)  :  — 


Month. 
January 
February 
March  . . . 
April    . . . 
May     ... 
June    ... 
July     ... 
August 
Septemlier 
October 
November 
December 


AcrUlrnt^i 


u 

10 

11 

10 

li 


Menu  Hiiiiiii/iti/. 
H9-6% 
72-4,, 
72-1  „ 
70-G  ,, 
72-2  „ 
G9-7  „ 
669  „ 
t)0-9„ 
52-3  „ 
57-6  „ 
62-9,, 
68-9,, 


1906. 

1907. 

1908. 

1909. 

1910 

1911. 

1912. 

Accident  rate 

2-3-1 

2-11 

f-07 

3-30 

3-17 

1-39 

2-10 

Mean  Tcmjieratare  ... 

59-74 

61-07 

lil-69 

61-01 

60-62 

60-97 

60-43   deg.  F. 

1906-7. 

1907-S. 

190S-9 

1909-10. 

1910-1  1. 

1911-12. 

Accident  rate 

-  0-23 

-f  1-96 

-0-77 

— 

0-13 

-  1-78 

-fO-71 

Mean  Temperature  ... 

-I-1-33 

-1-062 

-  0-65 

- 

0-12 

-I-0-35 

-0-54 

Month. 

Accidents 

January     ... 

11 

February   . . . 

4 

March 

6 

April 

11 

May 

9 

June 

10 

July 

14 

August 

10 

September... 

6 

October     . . . 

11 

November . . . 

4 

December  . . . 

9 

Mean 
69 
68 
65 
60 
54 
48 
48 
54 
60 
64 
66 
68 


Temperature. 
•2  deg.  F. 

o 

5  „ 
9  „ 
3  „ 
1  „ 
G  „ 
1  ,, 

6  „ 
6  ,. 


The  monthly  comoarison  is  shown  graphically 
in  Diagram  2. 

In  the  annua!  iigures,  cori-esijnndence  between 
increase  of  accidents  and  decrease  of  humidity, 
and  oice  versa,  is  almost  as  marked  as  the  corres- 
pondence in  the  case  of  rainfall.  Four  times 
the  changes  were  in  reverse  directions.  A 
decrease  of  2-91  in  accident  rates  coincided 
with  an  increase  of  13  6  in  mean  humidity  and 
an  increase  of  267  in  accident  rates  with  a 
decrease  of  13-0  in  humidity.  If  allowance  is 
made  for  improvement  of  accident  rates  owing  to 
increased  precaution,  as  was  done  in  examination 
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Accident  rate 
Mean  Hiunvliti/ 

Accident  rate 
Mean  Nuiniditi/ 


1906. 

1907. 

1908. 

1909.   1910.   1911. 

1912. 

2-:u 

2-11 

4-07 

3-30    3-17    1-39 

210 

(j2-6 

72-0 

61-5 

71--t    68-2    65-7 

63-2% 

1906-7. 

1907-8. 

1908-9. 

1909-10   1910-11. 

1911-12. 

-  0  23 

■f  1-96 

-0-77 

-013    -1-78 

-I-0-71 

+  9-+ 

-10-5 

-F9-9 

-3-2     -2-5 

-2-5 

of   rainfall   comparisons,  correspondence  becomes 
still  more  marked. 

The  monthly  comparison  .sbows  that  the  maxi- 
mum concentration  of  accidents  comes  before  the 
time  of  lowest  humidity. 

Taken  half-yearly  in  accordance  with  seasons 
the  comparison  is  : — 

Accidents.     Mean  Humidity. 
October  to  March     ...       45  67"3 

April  to  September  ...        60  65'4 

If  the  six  months  of  lowest  humidity  are  put 
together  the  comparison  becomes  : — 

Accidents.     Mean  Hinnidtti/. 
•January  to  June       ...        51  71"i 

July  to  December    ...       54  616 

It  will  be  seen  that  the  correspondence  between 
the  distribution  of  accidents  in  a  year  and  the 
changes  of  humidity  in  that  year  is  not  very 
marked. 

We  have  now  found  (a)  that  both  annually  and 
seasonally  the  accident  rates  change  in  a  reverse 
direction  to  the  rainfall,  (b)  that  seasonally  they 
change  in  a  reverse  direction  to  the  temperature 
and  (c)  that  annually  they  change  in  a  reverse 
direction  to  the  humidity  of  the  atmosphere. 

The  rainfall  is  directly  connected  with  the  in- 
teraction of  temperature  and  humidity  and  it 
remains  to  be  seen  whether  by  combining  tem- 
perature and  humidity  in  one  consideration  we 
get  corresiiondence  with  accident  rates  both 
annually  and  seasonally. 

The  only  way  in  which  temperature  and 
humidity  can  affect  colliery  roofs  is  by  drying 
or  moistening.  If  the  air  entering  the  mine 
is  cold  and  saturated  it  absorbs  moisture  to 
keep  it  .saturated  as  it  risss  in  temperature. 
If  it  is  hot  and  saturated  it  deposits  moisture 
as  it  falls  in  temperature.  If  unsaturated 
when  it  enters  the  mine  it  absorbs  or  deposits 
moisture  according  to  the  exact  conditions  with 
regard  to  moisture  and  temperature.  The  etfect 
of  air  on  a  mine  roof  de[iends  not  only  on  the 
temperature  and  percentage  of  water  vapour  in 
the  air,  but  also  on  the  quantity  of  air  circulating 
and  that  is  afl'ected  by  the  difference  of  tempera- 
tures within  and  without  the  mine.  As  mean 
annual  temperatures  have  varied  little,  tempera- 
ture has  only  slightly  influenced  the  relative 
drying  effects  of  the  air  in  different  years. 
Changes  in    that    etfect    have    depended   almost 


wholly  on  humidity.  The  relation  of  high  annual 
accident  rates  to  low  mean  humidity  has  already 
been  observed.  Though  temperature  varied  little 
from  year  to  year,  it  varied  considerably  from 
month  to  month  and  owing  to  their  double  eflfect 
such  variations  influenced  the  drying  or  moisten- 
ing of  the  roof  more  than  variations  in  humidity. 

It  is  impossible  to  calculate  accurately  the 
effect  of  the  air,  but  some  furthei  progres.?  with 
our  investigation  may  be  made  by  assuming  as 
crude  approximations  that  the  air,  when  in  the 
mine,  reaches  the  mean  temperature  (60'8°  F.) 
and  becomes  saturated  and  that  (as  nearly  all 
colliery  ventilation  in  the  district  is  natural),  the 
quantity  of  air  circulating  varies  as  the  square 
root  of  the  difference  of  mine  and  surface 
temperatures.  On  those  assumptions  we  arrive 
at  the  following  figures  (see  p.  400)  : — 

The  results  are  plotted  as  a  curve  in  Dia- 
gram 2. 

It  will  be  seen  that  the  last  column  shows  a 
drying  action  in  each  month  with  maximum  in 
July  which  is  the  month  in  which  accidents  reach 
their  maximum. 

Making  a  quarterly  comparison  we  have  : — 

Acci-    Avcraije  rela- 
Deaths,    dibits,     live  drying. 

January  to  March .. .       12  21  1'42 

April  to  June         ...       18         30  6-03 

July    to    September      18         30  7  03 

October  to  December      16         24  303 

The  correspondence  is  marked. 

We  have  now  seen  that  considering  tempera- 
ture and  humidity  together  in  their  influence  on 
the  drying  of  mine  roofs,  we  get  correspondence 
both  annually  and  seasonally,  with  accidents 
from  falls  of  roof  just  as  we  did  between  rain- 
fall and  such  accidents.  The  correspondence  is 
however  much  more  likely  to  be  one  of  cause  and 
effect.  Indeed  it  is  what  would  be  expected,  for 
if  we  remember  that  in  the  collieries  under  con- 
sideration, the  roofs  under  which  men  work  are 
nearly  always  either  shale  or  impure  coal,  and 
that  such  materials  contract  when  dried,  we  shall 
expect  an  increased  absorption  of  water  by  the 
air-current  to  increase  the  number  of  roof  falls. 
If  the  roofs  were  of  sandstone  drying  should  have 
relatively  little  effect,  and  for  Natal  collieries, 
where  that  is  generally  the  case,  readily  available 
statistics  for  the  years  1905  to  1909   show  58 
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.M.ilitll. 


January  ... 

February... 

March 

April 

May 

June 

July         ... 

Augu.st    ... 

September 

October   ... 

November 

December 


Accidents. 


11 

4 

6 

11 

9 

10 

14 

10 

6 

11 

4 

9 


Difference  of 

temperature 

from  mean 

teniperatiue. 


8-4 
79 
4-8 
0-6 
6-3 
11  9 
12 -5 
6-7 
02 
3-3 
5-8 
7-8 


Rehitive  Qu^iiitity 

of  air  circulating 

(A.) 


2  00 

2-82 
2-20 
0-78 
251 
3-45 

3  54 
2-59 
0-45 
1-82 
2-41 
2-79 


Weight  of  vapour  per 

Cll.  ft.  .lir  at  tueau 

tempeiatui-e  ami 

iiuniiilitv  f.iv  niiiiuh. 

Vii-. 


5  3 
5-6 
5-1 
4-1 
3-5 
2-8 
2-5 

2  '.) 

3  1 
3-8 
4-5 
5-2 


Weight  of  water  re- 
quired tu  bring  air  to 

saturation  at  !uean 

teniiierature  tii)-,^  (B). 

(;rs 

Keiative  Quan- 
tity of  water 
aitsorhed,  <ir 

relative  dryinir 
effect  (A  xB). 

+  0G 

1-7 

0-3 

0-8 

0-8 

1-s 

1-8 

1-4 

2-4 

1         6-0 

31 

10-7 

3-4 

12-0 

30 

7-8 

2-8 

1-3 

2-1 

3-8 

1-4 

3-4 

0-7 

1-9 

aciiidents  from  falls  of  roof  in  tbe  months  April 
to  September  and  54  in  the  other  months  of 
the  year. 

To  the  writer  it  .seem.s  that  the  foregoing 
investigation  fairly  leads  to  the  conclusion  that 
though  many  things  affect  accident  rates  from 
falls  of  roof  on  the  Middelburg  coalfield,  the 
influence  of  the  weather  runs  through  tho.se  rates 
like  the  tide  through  disturbances  of  the  sea. 

It  is  even  possible  t-j  form  .some  crude  idea  of 
the  extent  of  that  influence  for,  if  we  take  the 
last  preceding  table,  and  assume  that  the  number 
of  accidents  in  any  period  is  made  up  of  a  con- 
stant plus  a  multiple  of  the  relative  drying 
figures,  calculation  indicates  that  aiiproxiinately 
eight  in  the  summer  months  ana  23  in  the  winter 
months,  making  in  all  31  out  of  the  103  acci- 
dents, or  roughly  30%,  were  due  to  weather 
conditions.  Similarly,  dealing  with  the  previous 
table,  a  formula,  number  of  accidents  equals 
6"2  +  0"58  times  relative  drying  figure,  is  deduced 
as  giving  a  monthly  a[)iiroxiniation,  and  the 
results  are  plotted  in  Diagram  2. 

That  drying  causes  certain  roof  fall.s  is  well- 
known,  but  whether  or  nfit  changes  in  drying 
effect,  due  to  atmospheric  changes,  have  been 
recognised  as  having  important  influence  on 
accidents  is  doubtful.  The  effect  of  .seasonal 
deposit  of  moisture  has  however  been  remarked 
upon.  Forin.stance  in  A.  R.  Sawyer's  "Accidents 
in  Mines,"  page  86,  the  following  passage  occurs 
"  in  the  same  way  atmospheric  vapour  condensed 
by  coming  in  contact  with  strata  colder  than  the 
air  which  conveys  it  may  have  a  loo.sening  effect 
on  them.  This  is  more  likely  to  be  the  case  in 
summer  with  shallow  mines  and  unextended 
workings." 

In  South  Africa  atmosjiheric  conditions  can 
seldom   cause   deposit   of   moisture   on   the   root 


near  the  working  face,  as  that  can  occur  only  in 
hot  moist  weather  and  when  the  face  is  near  the 
mine  entrance.  Generally  such  condensation  as 
there  may  be,  will  be  on  the  intake  airways. 
On  the  other  hand  the  air  current  will  rarely 
reach  the  working  face  so  warm  and  charged  with 
water  vapour  as  to  be  .saturated  at  the  tempera- 
ture of  the  roof  and  therefore  unable  to  exert  a 
drying  influence.  That  being  so  it  is  natural 
that  occasionally  a  sheet  of  roof  shale  or  a  block 
of  roof  coal,  which  has  been  sounded  and 
examined  without  detection  of  any  open  crack, 
should  fall  not  long  afterwards.  Such  things 
will  occur  most  frequently"  when  the  drying  effect 
is  greatest  which  is  in  cold  dry  weather  and 
more  particular]}'  on  winter  nights. 

If  managers  and  men  recogni.se  the  weather 
effect  they  will  apply  their  own  .safeguards,  but 
to  the  writer  the  practical  lessons  particularly  for 
winter  guidance,  seem  to  be  (a)  sound  and 
examine  newly  exposed  roof  frequently,  or  prop 
it  systematically,  (b)  prop  the  under  side  of  everj' 
slip  which  if  opened  may  cause  a  fall  and  (c)  when 
practicable  course  the  air  so  that  areas  of  bad 
roof  shall  be  on  the  return  side.  If  those  things 
are  done,  a  future  investigator  may  fail  to  find 
anj'  indication  of  weather  influence  on  accidents 
from  falls  of  roof  in  the  Middelburg  coalfield. 

Prof.  J.  Cellier  (MemUr):  In  rising  to  pro- 
pose a  vote  of  thanks  to  Mr.  Gray  for  his  paper, 
I  agree  with  him  entirely,  especially  where  he 
draws  attention  to  the  scarcity  of  timber  in  this 
country.  Probably  it  is  largely  for  that  reason 
that  a  sj-stem  of  pillar  and  stall  is  adopted  here, 
also  owing  to  the  size  of  our  seams  ;  however,  his 
analysis  has  been  most  instructive.  On  the  Rand 
in  the  winter  months  of  1909  we  all  thought 
because  it  had  rained  a  lot  in  the  early  part  of 
the  year  that  that  was  why  we  had  such  a  lot  of 


March  1914 


J.  Allan  l['oodbii)->i — jlfiiiing  Copper  Ores  at  Meisina. 


401 


accidents  from  fall  of  roof  :  however,  it  appears 
now  to  be  quite  the  contrar}-.  I  was  on  a  very 
bail  mine  at  that  time,  and  am  glad  now  to  find 
a  reasonable  solution  of  the  matter. 

The  Chairman  :  In  these  days  when  safety 
in  mining  operations  is  engaging  so  much  atten- 
tion, I  think  this  is  really  an  important  contri- 
bution on  the  subject.  I  therefore  have  pleasure 
in  seconding  Prof.  Cellier. 


MINING  COPPER  ORES  AT  MESSINA. 


{Bead  at  August  Meeting,  1913.) 

By  J.  All.\n  Woodburn,  M.Inst. M.M. 
(Associate). 


REPLY    TO    DISCUSSION. 

Mr.   J.     Allan   Woodburn   (Associate):     I 
have  nrit  written  out  a  formal  reply  to  this  paper. 


against  and  no  criticism  has  been  given  on  it 
before  the  Society,  it  does  not  call  for  any 
further  remarks  from  me.  I  have  promised  to 
send  a  model  I  have  made  of  the  Mine  to  the 
forthcoming  Exhibition.  I  am  doing  this  in  the 
hope  that  models  of  mines  will  be  made  more 
frequently  than  they  have  been  in  the  past.  I 
have  had  some  experience  of  trying  to  make 
models  of  peculiar,  vertical,  erratic  reefs,  and  I 
have  had  great  difficulty  indeed  in  getting  them 
to  represent  the  actual  conditions  so  that  anyone 
could  recognise  them  ;  but  I  think  this  time  I 
have  been  able  to  make  a  model  which,  at  least, 
is  an  improvement  on  many  of  the  models  I  have 
yet  seen.  A  photograph  of  the  model  is  repro- 
duced here.  I  hope  when  it  is  at  the  Exhibition 
that  it  will  receive  some  attention,  so  that  further 
improvements  can  still  be  made,  because  we  at 
Messina  found  it  invaluable  to  ihe  surveyor,  the 
mine  captain  and  myself  in  following  up  the 
development  of  the  mine  and  in  laying  oif  future 


because  the  discussion  hardly  warrants  it. 
I  have  to  thank  Mr.  Chambers  for  a  very 
valuable  addition  to  the  paper  in  connection 
with  the  ancient  workings  and  the  geological 
features  of  the  Northern  Transvaal  :  and  I  have 
also  to  thank  Mr.  Veasey  very  much  indeed  for 
the  appreciative  remarks  which  he  has  made  with 
regard  to  it.  I  certainly  thought  that  some 
remarks  might  have  been  made  with  regard  to 
the  advisability  or  otherwise  of  sinking  two  shafts 
so  close  together  as  was  shown  in  the  diagram  ; 
but,  as  no  remark   has  been  made   either  for  or 


development  ;  and  if  further  improvements,  which 
I  feel  sure  can  be  made,  are  made,  that  in  many 
mines,  especially  where  the  ore-bodies  are  faulted, 
or  l3"ing  at  varying  inclinations,  valuable  assist- 
ance will  be  got  by  having  a  model  made,  in 
addition  to  keejiing  plans  and  sections. 

I  hope  those  who  are  interested  in  mining  will 
criticise  this  model,  and  suggest  any  improve- 
ments which  they  think  may  be  helpful. 

Mr.  E.  M.  V\/eston  (.Veniher):  I  should  like 
to  thank   Mr.  Woodburn  for  his  paper.     I  may 
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say  that  the  President  asked  me  during  my  holi- 
days if  I  could  not  write  some  criticisms  on  the 
paper,  but  it  seemed  to  me  such  an  example  of 
wise  and  prudent  mining  practice  that  I  did  not 
find  anything  on  which  to  base  criticisms.  How- 
ever, with  regard  to  twin  shaft  sinking,  I  under- 
stood that  as  the  main  ore  shoots  on  the  mine  are 
concentrated  near  this  particular  shaft,  and  as  it 
was  not  advisable  to  increase  its  size,  that  it  was 
quite  legitimate  to  sink  another  shaft  near  it  to 
enable  the  mine  output  to  be  handled  better. 
I  know,  however,  that  Mr.  Woodburn  is  a  great 
believer  in  the  twin  shaft  idea  for  developing 
mining  areas  on  the  Witwatersrand,  especially  on 
the  East  Rand.  Personally  I  do  not  agree  with 
him  I  think  at  some  future  time  some  member 
might  promote  quite  an  interesting  discussion  by 
giving  a  paper  on  such  a  proposed  method  for 
development.  Then  Mr.  Woodburn  could  defend 
his  theory  that  twin  shafts,  sunk  close  together, 
are  the  most  economical  way  of  developing  such 
Piand  areas. 

The  Chairman  :  I  am  sure  we  are  very  much 
indebted  to  Mr.  Woodburn  for  his  promi.se  to 
show  this  very  interesting  model  at  our  Exhibi- 
tion, and  I  think,  at  the  same  time,  that  it  will 
serve  as  a  lead  to  manj-  others  of  our  members 
to  come  forward  with  models  of  the  mines 
with  which  they  may  be  connected,  or  with 
appliances  employed  thereon.  At  the  same  time, 
I  hope  Mr.  Woodburn  will  make  us  to  a  still 
greate>-  extent  his  debtors  by  letting  us  hear 
something  in  the  future  as  to  the  metallurgical 
side  of  the  Messina  operations,  which,  from 
rumours  we  hear,  are  extremely  interesting. 


VENTILATION  OF  THE  MINE.S  OF  THE 

BAND  :  THE  PROBLEM  OF  OBTAINING 

HEALTHIER  CONDITIONS. 


(Read  at  September  Mee'iwi,   191J.) 


G.  H.  Blenkinsop,  M.Inst.M.M.  (Associate). 


IlEPLY    TO    DISCU.SSION. 

Mr.  C  H.  Blenkinsop  (Assocmte) :  The  dis- 
cussion on  my  paper  has  dealt  largely  with  the 
temperatures  in  the  mines  and  with  the  method 
which  I  used  in  calculating  underground  tem- 
peratures. Attention  was  called  by  some  of  the 
speakers  to  a  paper  read  before  this  Society  at 
the  May  meeting  1911,  by  Messrs.  J.  Whitehouse 
and  W.  L.  Wotherspoon,  and  it  appears  to  be  the 
opinion    of    the    said   speakers    that  this    paper 


settled  the  question  of  mine  temperatures  ouoe 
for  all.  The  temperatures  given  in  Me.ssrs. 
AVhitehouse  and  Wotherspoon 's  paper  are  how- 
ever lower  than  those  returned  to  the  Mines 
Department  by  the  different  mines  on  the  Rand 
(see  Table  No.  30,  in  the  annual  report  of  the 
Mines  Department  for  1912).  Some  of  the 
speakers  evidently  thought  that  as  I  had  taken 
lateral  distance  into  account  in  my  calculations 
that  I  held  the  opinion  that  temperatures  in- 
creased with  lateral  distance  as  well  as  with 
depth.  I  am  surprised  at  this,  for  it  proves  that 
the  correct  method  of  taking  temperatures  under- 
ground is  not  generally  understood. 

I  will  here  State  a  fact  that  must  not  be  lost 
sight  of  in  ascertaining  the  temperature  of 
underground  workings.  A  current  of  air  passing 
over  a  moderately  heated  surface  such  as  the 
rock  face  of  underground  workings  absorbs  heat 
at  the  rate  of  5°  for  every  1,000  ft.  traversed. 
This  is  when  the  velocity  of  the  current  is  at  the 
rate  of  Ifi  ft.  per  sec,  and  this  rate  is  practi- 
cally the  velocity  at  which  the  air  currents 
produced  by  fan  ventilation  travel.  I  wish  to 
call  attention  to  the  fact  that  I  mention  moder- 
ately heated  surfaces  for  air  passed  over  highly 
heated  surfaces,  such  as  the  stove  of  a  blast  fur- 
nace absorbs  heat  very  rapidly.  The  figure  of 
5°  for  every  1,000  ft.  has  been  established  as  the 
result  of  the  careful  tests  made  in  England,  Ger- 
many, France,  Belgium  and  New  Zealand.  This 
being  so,  if  the  temperature  of  the  atmosphere  at 
the  top  of  a  down-cast  shaft  is  50°  the  temiierature 
of  the  air  current  at  the  bottom  of  the  said  down- 
cast shaft  will  be  67 '5°,  assuming  that  the  shaft 
is  3,500  ft.  deep,  3,500  at  o°  per  1,000  e(|uals 
17"5°.  This  is  the  increase  in  the  temperature 
of  the  current  of  air  caused  by  its  passage  down 
a  shaft  3,500  ft.  deep.  The  rock  temperature  at 
the  bottom  of  the  said  shaft  ma}'  be  SO'  or  S5'. 
Now  if  we  trace  the  current  of  air  from  the 
bottom  of  the  shaft  along  the  levels  to  the  work- 
ing faces  we  shall  find  that  it  increases  in  tem- 
perature 5°  for  every  1,000  ft.  traversed  until  the 
temperature  of  the  air  current  and  the  rock  tem- 
perature are  approximately  the  same. 

I  trust  it  will  soon  be  understood  why  I  took 
tha  lateral  distance  into  account  when  calculating 
the  temperatures  at  the  working  faces. 

Some  few  meetings  ago  a  member  read  a  pa|>er 
in  which  he  severely  condemned  the  practical 
man.  The  practical  man  is  sometimes  use- 
ful. For  example,  practical  experience  would 
have  shown  Messrs.  Whitehouse  and  Wother- 
spoon that  temperatures  taken  at  or  near  the 
bottom  of  a  downcast  shaft  are  very  much  lower 
than  the  actual  mine  temperature,  i.e.,  the  tem- 
peratures at  the  working  faces.  Consequently 
their  paper  is  misleading  as  far  as  mine  temi)era- 
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tures  are  concerned.  This  is  confiiined  by  the 
ditt'erence  between  the  temperatures  returned  to 
the  Mines  Department  bj'  the  Vilhige  Deep  Mine 
and  those  returned  by  other  mines  of  about 
e(|ual  deptli  which  also  have  mechanical  ventila- 
tion. 

Mr.  Walton  stated  in  his  remarks  that  the 
temperature  at  his  mine,  the  Rose  Deep,  is  73°  : 
that  being  so,  one  is  curious  to  know  why  he  has 
made  a  declaration  to  the  Mines  Department  (see 
Table  30,  already  quoted),  tliat  the  average  teni- 
jierature  in  tlie  ttose  Deep  is  83  . 

Before  I  leave  this  question  of  temperatures  I 
would  mention  tliat  Mr.  Moynihan  read  a  paper 
before  the  December  meeting  of  this  Socie'y  as 
his  contribution  to  the  discussion  of  my  paper,  in 
whicli  he  says  "  The  author's  main  object  is  to 
lower  the  temperature  in  the  working  places  of 
the  Eand."  I  do  not  think  there  is  anything  in 
my  paper  from  beginning  to  end  which  points  to 
this  conclusion,  and  I  shall  not,  therefore,  refer 
to  his  remarks. 

It  is  stated  in  my  paper  that  the  oliject  is  to 
supply  pure  air  to  the  working  faces.  Nothing 
is  said  about  supplying  air  ot  lower  temperature. 
The  reason  for  referring  in  my  paper  to  the  tem- 
perature in  the  mines  is  that  medical  e.xperts  aie 
unanimous  in  saying  that  persons  working  in 
a  temperature  of  75"  F.  and  above,  have  a 
lowered  phj'sical  resistance  to  di.'-.ease  and  are 
therefore  particularly  liable  to  be  affected  by  sniad 
quantities  of  dust  in  the  air  and  any  other  im- 
purities which  the  air  may  contain.  One  speaker 
stated  that  fan  ventilation  removes  dust  laden  air 
from  the  mine  :  that  is  so,  but  not  until  after  it 
has  been  breathed  by  the  workers. 

It  has  been  said  that  the  system  of  ventilation 
which  I  advocate  will  stir  up  dust  :  this  how- 
ever does  not  happen,  for  the  pipes  conveying  the 
air  to  a  working  face  will  have  a  diameter  of  say 
2i  in.,  or  say  an  area  of  4  S  in.  At  the  end  of 
this  i)ipe  is  attached  a  bell-.shaped  mouth  piece 
having  an  outlet  9  in.  in  dia.  or  an  area  of  say 
G3'6  in.,  consequently  the  pressure  of  say  cS  to  12 
07.  at  the  outlet  of  the  2:V  in.  pipe  is  so  reduced 
at  the  outlet  of  the  bell-.shaped  mouth  piece  that 
it  is  not  sufficient  to  blow  out  a  candle.  The 
fresh  air  diffuses  itself  quietly  over  the  working 
face,  and  there  is  no  draught  or  rush  of  air.  I 
state  this  from  actual  experience,  for  I  have  used 
this  system  of  ventilation  at  two  mines. 

At  the  November  meeting  of  this  Society,  Mr. 
H.  C.  Boydell  read  a  paper,  in  which  he  stated 
that  ventilation  by  blowers  had  been  tried  in 
Australia  and  had  been  proved  to  be  a  failure. 
He  gave  an  instance  where  the  quantity  of  air 
actually  delivered  at  the  faces  amounted  to  only 
13/'    of   the   capacity  of   the    blowers.      It    is 


evident  that  this  loss  of  air  between  the  blowers 
and  the  faces  must  have  been  owing  to  per- 
forated air  pi[ies  or  faulty  connections,  and  Mr. 
Boydell's  account  of  this  particular  Au.stralian 
experience  is  simply  a  record  of  incompetence. 
What  would  happen  at  a  Band  mine  if  only  13% 
of  the  air  from  the  compressors  reached  the 
working  faces  \  As  you  all  know,  the  pressure 
of  air  supplied  to  the  machines  on  the  Eand  mines 
is  70  lb.  and  upwards,  as  against  8  to  12  oz.  from 
a  Roots'  or  similar  blower. 

Other  points  which  liave  been  mentioned  dur- 
j  ing  the  discussion  are  the  cost  of  the  installation 
and  the  horse-power  required.  In  my  paper  I 
state  that  the  cost  of  an  installation  for  a  mine 
employing  a  total  of  2,000  workers  underground 
would  be  less  than  £10,000.  This  figure  is 
based  on  actual  experience  of  tjiis  class  of  work. 
For  obvious  reasons  one  cannot  be  expected  ta 
publicly  furnish  a  complete  specification.  With 
reference  to  the  hor.se-power  required,  some 
alarming  figures  have  been  mentioned  during  the 
discussion.  The  horse-power  required  for  Roots' 
blowers  capable  of  supplying  100,000  cu.  ft.  of 
air  per  min.  at  a  pressure  of  12  oz. -Fthe  h.p. 
required  to  overcome  friction  in  the  pipes  is 
600  to  650  as  determined  by  the  length  of 
pipes. 

It  has  been  stated  recently  that  spraying  has 
removed  the  dust  peril.  Spraying  has  undoub- 
tedly improved  underground  conditions,  for,  as 
stated  in  my  pa|ier,  a  large  percentage  of  the  dust 
produced  by  drilling,  blasting  and  shovelling  has 
been  allayed  by  the  carrying  out  of  the  regula- 
tions for  the  allaying  of  dust.  The  very  fine 
dust,  that  is,  the  impalpable  dust,  cannot  be 
allayed  by  spraying,  and  it  is  this  impalpable 
dust  which  has  such  an  injurious  effect  on  persons 
who.se  physical  resistance  is  lowered  bj-  the  tem- 
perature of  the  air  in  which  they  work.  In 
a  current  of  air  such  as  that  produced  by  fan 
ventilation  travelling  at  the  rate  of  say  16  ft.  per 
sec,  it  is  impossible  to  allay  the  very  fine  or  im- 
palpable dust  by  spraying.  I  wish  to  call  par- 
ticular attention  to  this  statement  that  spraying 
will  not  allay  the  very  fine  particles  of  dust 
whether  the  spraying  is  done  by  water  alone  or  a 
mixture  of  water  and  molasses,  even  when  the 
current  of  air  is  only  travelling  slowly,  and  I 
think  a  verj'  little  consideration  will  convince 
anyone  that  fine  dust  will  not  settle  when  the 
current  of  air  is  travelling  at  the  rate  of  say  16  ft. 
per  sec.  I  trust  that  no  one  will  gather  the  im- 
pression that  I  advocate  the  erection  of  dust 
chambers  underground  I  have  given  this  infor- 
mation for  the  purpose  of  illustrating  how  diffi- 
cult it  is  to  bring  about  the  settlement  or 
deposition  of  very  fine  dust.  The  use  of  water 
drills  will  reduce  the  quantity  of  very  fine  dust 
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THE  DETERMmATION  OF  THE  ACIDITY 

OR  ALKALINITY  OF  WATERS— A  STUDY 

IN  INDICATORS. 


{Read  at  Stfptemher  Meetiwj,  1913.) 


produced,   but  fine  dust  will  always  be  largely 
produced  by  blasting. 

A  feature  of  the  system  of  ventilation  which  I 
advocate  is  that  it  ventilates  the  whole  of  the 
mine  and  not  simply  the  main  road  ways.  The 
fresh  air  liberated  at  the  working  faces  diffuses 
itself  throughout  the  whole  mine  and  replaces  an 
equal  ipiantity  of  air  laden  with  impalpable  dust 
and  other  injurious  impurities.  If  say,  a  total  of 
100,000  cu.  ft.  of  fresh  air  per  min.  is  liberated  j 
at  the  working  faces  an  equal  quantity  of  fful  air  j 
must  be  forced  out  of  the  mine.  Each  shaft  , 
will  act  as  an  upcast  shaft  or  outlet  for  the  im- 
pure air.  It  is  proposed  to  work  the  blowers 
night  and  day  and  also  during  the  week  end 
stoppage.  The  whole  of  the  mine  workings, 
stopes  as  well  as  drives,  should  in  a  very  short 
time  be  as  sweet  as  the  proverbial  nut  if  this 
system  of  ventilation  is  adopted. 

In  conclusion,  I  beg  to  thank  those  gentlemen 
who  have  taken  part  in  the  discussion,  and  I 
think  we  are  all  agreed  that  the  subject  of  im- 
proved ventilation  of  the  mines  of  the  Rand  is 
one  of  great  importance,  for  improved  ventilation 
means  not  only  healthier  conditions  for  the 
workers,  it  also  means  a  substantial  reduction  in 
working  costs.  I  think  it  will  be  found  that  the 
mines  which  have  the  lowest  working  costs  are 
also  the  best  ventilated. 


By  J.vs.  MoiR,  il.A.,  D.Sc.  (Past-President) 

REPLY    TO    DISCU.SSION. 

Dr.  Jas.  Moir  (Past-President)  :  I  am  rather 
■disappointed  that  I  have  only  induced  one  of  our 
analysts  to  discuss  the  very  important  and  fasci- 
nating subject  of  indicators.  Mr.  John  Watson's 
di.scussion  covers  a  lot  of  ground,  so  I  shall  select 
from  it  certain  matters  which  seem  of  importauce, 
and  this  time  will  refrain  from  treating  Mr. 
Watson,  who  is  (compared  with  myself)  a  sort  of 
chemical  Nestor,  to  any  of  those  thistle-pricks* 
to  which  he  so  delicately  refers  in  his  introduc- 
tion. 

I  fear  that  organic  chemistry  is  not  appre- 
ciated as  it  ought  to  be.  I  sent  a  copy  of  my 
paper  to  a  literary  friend  in  London,  and  his 
•comment  was  :    "  What  struck  me  as  good  about 
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your  paper  was  the  note  at  the  end — '  the  meet- 
ing then  broke  up ' — that  exactly  expressed  my 
feelings." 

The  most  important  point  raised  by  Mr. 
Watson  is  :  how  are  the  results  of  titrations  for 
acid  to  be  stated  .'  I  have  myself  to  confess  to 
some  slipshodness  in  having  stated  that  the  New 
Goch  water  contained  6-5  to  70  parts  of  free 
sulphuric  acid,  for  part  of  this  acid  is  not  oni- 
pletely  free,  being  bound  to  alumina  and  Fe(0H)3. 
These  two  substances  however  are  not  bases 
in  the  strict  sen.se,  though  they  form  salts  ;  for 
when  the  salts  are  dissolved  in  water  they  are 
partially  decomposed  by  it  and  re-act  acid.  I  give 
some  experimental  data  on  this  point  later,  but 
meanwhile  am  rather  puzzled  for  a  correct  [ihrase- 
ology  to  express  the  facts.  Perhaps  I  should  have 
said  that  the  Goch  water  requires  53  to  57  parts  of 
caustic  soda  per  100,000  to  make  it  truly  neutral 
or  equivalent  to  distilled  water  (53  soda  =  65 
sulphuric  acid) ;  or  I  might  have  said  that  it 
contained  65  to  70  parts  of  sulphuric  acid,  free 
and  potential. 

I  am  ready  to  admit  that  !Mr.  Watson  and 
other  practitioners  who  use  methyl-orange  (or 
litmus  boiling)  where  corro.sion  of  iron  by  "  free  " 
H^SOj  is  in  question,  are,  as  a  rule,  correct 
within  5%  to  10%  of  the  truth.  I.e.,  if  they  add 
10%  to  the  methyl-orange  results  after  titrating 
to  first  yellow  (not  salmon),  their  figures  will  be 
about  right.  Nevertheless,  I  strongly  recommend 
the  indicator  butter-yellow  (dimethylaminoazo- 
benzene)  for  this  corrosion-titration,  as  it  is  more 
correct  theoretically  and  also  considerably 
shar|)er  than  methyl-orange  in  presence  of 
aluminium  sulphate.  Its  yellow  end-point  cor- 
responds to  the  H,SOj  uncombined  with  bases 
plus  about  15%  o'f  the  H.,SO^  in  Al.^(SOj)3, 
and  occurs  just  about  the  stage  where  basic 
aluminium  and  ferric  sulphates  begin  to 
appear.  Even  then  the  water  is  not  absolutely 
neutral,  but  it  is  doubtful  if  the  residual  acidity 
is  sufficient  to  affect  iron.  Direct  experiments 
to  compare  the  corrosive  effect  of  equivalent 
quantities  of  ferric  and  aluminium  sulphates  with 
that  of,  say,  iV^/100  sulphuric  acid  ought  to  be 
done,  but  I  think  that  this  lies  strictly  in  the 
province  of  the  School  of  Mines  or  the  mining- 
group  laboratories.  I  think  it  is  safe  to  assume 
that  the  other  salts  present,  viz.,  calcium,  magne- 
sium, ferrous,  and  .sodium  sulphates  are  all 
without  action  on  iron. 

Another  point  1  wish  to  make  is  that  the 
common  practice  of  deducing  the  "  free " 
sulphuric  acid  by  calculating  the  bases  found 
into  sulphates  and  subtracting  from  the  total 
sulphuric  acid,  is  quite  wrong,  and  gives  results 
which  are  far  too  low.  Such  methods  would  be 
all  right  if  Fe^(S0j)3  and  Al._,(S0j)3  were  neutral 
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but  in  point  of  fact  in  such  waters  this  iiicthod  is 
worse  than  tlie  methyl-orange  titration. 

It  should  be  noted  that  my  observations  all 
refer  to  cci/f;?  solutions,  3 nd  that  if  boiling  solu- 
tions are  used,  as  is  customary  with  litiims,  all 
the  indicators  then  resemble  methyl-orange,  be- 
cause COo  is  eliminated  and  basic  salts  are 
hydrolysed.  Litmus  may  be  the  "beatified" 
indicator,  but  it  is  a  nuisance  that  it  has  also  to 
be  boiled,  and  I  personally  never  use  it  except 
■for  rough  tests. 

Vou  will  remember  that  I  stated  that  ner.tral 
methylorange  is  really  jellow,  not  salmon.  I  have 
since  made  an  interesting  experiment  on  the 
point.  By  treating  a  weighed  (juantity  of 
methylorange  (which  is  a  sodium  salt)  with  the 
calculated  ipiantity  of  lioiling  acid  to  combine 
with  the  sodium,  digesting,  and  cooling,  the  free 
compound  was  obtained  (so-called  dimethylamino- 
azobcnzenesiilphonic  acid).     It  is  deep  red  with 


ipiite  sparingly  soluble  in  water  (about  1  in 
■1,500),  giving  a  ydloir  colour — contrary  to  the 
statements  of  Ostwald  and  the  orthodox  ionists. 
It  is  not  really  an  acid,  but  an  internal  salt  like 
glycocoll,  thus  : 


/" 


-NH— N;/ 


SO., 


N— N  :  N- 


SO.,- 


XMe.„   or 

I 
-O 

-NHMe., 

1 
-() 


The  salmon  colour  is  only  obtained  if  water  con' 
taining  acid  eijual  to  at  least  i\7-5000  is  used  to 
dissolve  it  (formation  of 


HSO, 


-N.,H  = 


\_ 


=  NMeoCl), 


a   bright  violet  lustre  (lik 

e  coernlignone)  and  is      ai 

id    this    s 

ilmon  coloured    solution    is    acid    to 

T.\BLE    A. 

re.  NaOH  to  first 

ec.  NaOH  to 

1 

Inilicator. 

Oiisiinal 

change 

flehiiite  alUaliiiity 

Alkaline  colour 

colour. 

('■)           \        (l>) 

(")        1        (l>J 

Amiii.  alum. 

AIo(SO,), 

Aumi.  b\\nn. 

AI.,(SO,)3 

1   C'  mgo-red 

purple  brown 

01 

— 

2  to  2 -.5 
(lakes) 

— 

red 

2  llntter-vellow 

jiinkish 

0-20 

0-20 

0-.5 

O-o 

yellow 

.3   .Methyl-orange 

n 

Oo(0 

0-30(?) 

I -.5  to  2  5 

2  to  2-5 
(useless) 

)i 

\  Litmus    ... 

red 

2 -.5  (violet) 

— 

2-8  to  3-0 

— 

blue 

0  Jlo.solic  acid 

yellow 

2'6  after 
going  back 

■ — 

2-70 

— 

pink 

6  Alizarine 

orange 

lakes  even  while  acid 

2-7 

— 

purplish-red 

7   (jallein    ... 

yellow 

(red) 

noendpoiiittillexce.ss 

olive  to  purple 

«   .Methyl-red 

pink 

gradual  fadi'g 

about  2  0 

2-45 

2-3.5 

(sharp)  yellow 

9   Lacmoid... 

red 

2-6  (violet) 

— 

2-70 

— 

,,        blue 

10  Xitrobenzeneazo- 

guaiacol 

yellow 

2  6.5 

2-50 

2  70 

2-65 

„       crimson 

11    Nitro-oxyazobenzene 

2-75 

— 

2-80 

— 

„        pink 

12   Orange  I. 

2-80 

— 

2-90 

— 

1  o   Na phtliolphthalein . . . 

pale  straw- 

2-7.5 

2-6.5 

2-85 

2-75 

,,  blue-green 

14   Fhenacetoline 

dark  straw 

lakes  (useless) 

— 

— 

pink 

\h  Meldola's  dye* 

orange 

>>            )i 

no  end  point 

1  purple  then 

tblue  lake 

] ')   Hewitt's  indicatort 

2-6 

2.5 

2'S 

2-7 

17   Phenolplithaleiii     ... 

mi 

2-95 

2-75 

3-0 

2-75 

(sharp)  pink 

1 S  <  )xydiplienylplithalide 

)j 

2-8  (exc.  dye) 

— 

uncertain 

red-violet 

19  Tetrabromphenolpli- 

thalein 

>) 

•■5  0         „ 

— 

33  vague        — 

violet 

20  Thymolphthalein    ... 

)> 

•3  7               2  9 

4-0       1 

3-1 

blue 

21   Benzaurine 

orange 

3-2 

— 

4  to  5 

— 

purple 

22  Orange  II. 

5J 

:5-0          i 

— 

5-0 

— 

pink 

*  4-nitrobenzeneazij-o-naplitliol 
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litmus,  methyl-red,  and  all  the  other  "  weak  " 
indicators,  whilst  it  is  alkaline  to  fluorescein  and 
Tropaeoline  00,  etc.  (See  Noyes,  Am.  Chem. 
,S'oc.,  1910,  815). 

I  have  also  made  a  special  investigation  of 
the  different  indicators  with  aluminium  salts 
and  caustic  soda.  A  soliition  of  9-07  gm.  of 
ammonia-alum  per  litre  (M/dO)  and  a  solution  of 
6-307  gm.  of  hydrated  aluminium  suliihate*  per 
litre  (J//100  or  A^/oO  as  regards  aluminium)  were 
made,  both  being  006-V  as  regards  sodium  if  one 
neglects  the  ammonium  in  the  alum. 

10  cc.  was  titrated  with  JV75  NaOH,  using 
different  indicators,  the  theoretical  quantity  for 
complete  precipitation  of  A1(0H)3  being  .3-0  cc, 
although  precipitation  of  AlOHSO^  occurs  much 
earlier,  generally  at  0'3  cc.  soda  for  alum  and 
0-8  for  aluminium  suliihate.  Both  aluminium 
solutions  were  acid  to  all  the  indicators  except 
Tropaeoline  00. 

Some  valuable  conclusions  can  be  drawn  from 
this  work.  Firstly,  methyl-orange  and  Congo-red 
are  nearly  useless  for  aluminous  mine-waters,  as 
there  is  no  real  end-point  :  Butter-yellow  is  much 
sharper  and  gives  an  end-point  corresponding  to 
a  small  hydrolysis  of  aluminium  sulphate,  which 
is  probably  correct  as  regards  corrosion  of  iron. 

Secondly,  for  determination  of  tnie  neutrality, 
the  five  indicators  numbered  (9)  to  (13)  are  the 
best,  as  indicated  in  the  original  paper  from  other 
evidence.  In  practice  I  titrate  first  with  Orange  I 
(or  Methylred)and  then  with  Naphtholiihthalein, 
and  average  the  results  of  the  two  titrations.  If 
Mr.  Watson  is  unwilling  to  experiment  with  these 
new  indicators,  he  can  get  a  fair  approximation 
to  the  same  result  by  averaging  the  results  of 
titrations  with  lacmoid  (to  blue)  and  phenol- 
phthalein,  but  as  they  will  be  comparatively 
wide  apart,  the  average  is  less  accurate.  Results 
of  titrations  for  tme  neutrality  should  be  stated 
in  terms  of  caustic  soda  or  as  "  free  and 
potential "  sulphuric  acid  as  I  have  already 
suggested.  At  the  stage  of  true  neutrality  these 
aluminium  solutions  have  about  9.^)%,  of  the 
alumina  precipitated  :  this  agrees  with  the  state- 
ments of  various  workers  on  aluminates  in  caustic 
soda.  Thus  R.  T.  Thomson  (Chem.  N'cii's,  1883, 
123  and  184)  states  that  alumina,  with  boiling 
litmus  or  rosolic  acid,  counts  as  a  base  as  only 
.,'-  of  what  it  .should  be,  /.f.,  1  gm.  is  equivalent 

40  X  6 
to-„-— y^^  gm.    of    NaOH:    as  if  963%  of  it 

were  inert. 

Thirdly,  tlie  end-point  with  jihenolphthalein 
does  not  occur  until  all  alumina  has  been  preci- 
pitated and  ammonia  begins  to  be  liberated  from 
ammonia-alum  ;  but  this  may  be  accidental,  as 

*  C'oiit.iined  17'0;,  AI2O3  on  iu'uition. 


the  A1.,(S04)3  behaves  differently  :  I  confe.s-s  I 
cannot  explain  this  result.  On  the  other  hand, 
thymolphthalein  does  not  change  definitely  until 
some  free  XaOH  is  pre.sent,  being  almost  un- 
affected by  NH3  :  the  difference  between  the  two 
aluminium  solutions,  due  to  ammonia,  is  very 
marked  in  this  case.  Finally,  Orange  II  does 
not  change  until  XaAIO.>  has  been  formed, 
A1(0H)3  being  an  arid  towards  this  substance. 
A  separate  ex[)eriment  with  Orange  II  in  pure 
water  showed  that  a  concentration  of  iV/800 
caustic  soda  is  necessary  to  change  it. 

I  have  also  made  some  rough  observations  on 
the  phthalein    indicators  with  alkali,  as  I  found 
that  R.   T.  Thomson's   figures  (/.'■.)  make  them 
out  to  be  less  sensitive  than  they  really  are  : 
Table  B. 

Concentration  of         Cont-entration  of 
NaOH  ^ivini;  first      Xa2C'*>3  giving'  first 
Indii'atur.  faint  colour.  faint  colour. 

Phenol-phthalein      A725000  J// 10000 

Orthocresol-  ,.  xV/20000  J//8000 

Thymol-        „  iV  12000  J//4500 

Carvajrol-     „  ^'/SOOO  J//3500 

In  titrating  very  dilute  Na.jCOj  with  acids  (as 
in  air-tests),  thymolphthalein  was  found  to  give 
results  about  8%  lower  than  phenol[)hthalein  :  it 
was  also  found  that  sodium  bicarbonate  is  inter- 
mediate in  reaction  between  these  two,  being  acid 
to  the  former  indicator  and  alkaline  to  the  latter 
(.1//.500  strength  NaHCO^  used)  but  only  about 
0'30  cc.  A75  alkali  or  acid  respectively  per  litre  of 
NaHCO^  solution  is  required  to  reach  neutrality. 

Cresolphthalein  is  an  excellent  indicator  ;  its 
colour,  a  rather  bluish  pink,  is  visible  in  greater 
dilution  than  that  of  phenolphthalein,  anil  its 
change  is  very  shar|).  Its  absorption-band  is  in 
the  yellow-green  and  is  comparatively  narrow. 
Carvacrol-phthalein  is  rather  sujierior  to  thyraol- 
jihthalein  :  its  blue  alkaline  colour  is  free  from 
the  red  dichroism  which  is  so  troublesome  in  the 
case  of  thymolphthalein  in  artificial  light:  these 
two  indicators  constitute  an  interesting  case  of 
isomers  with  very  nearly  the  same  |iro[ierties. 

The  next  point  is  water-softening  by  means  of 
sodium  carbonate.  I  have  not  much  to  say 
except  that  there  are  a  lot  of  rather  cryptic 
practical-man's  proces.se8  in  existence  for  doing 
the  necessary  estimations.  I  think,  however,  I 
am  right  in  saying  that  if  enough  soda  is  added 
to  just  make  the  water  alkaline  to  phenolph- 
thalein, then  we  know  that  CaSOj,  MgSO^, 
Ca(HCOj,).>,  and  Mg(HC03).,  are  all  decomposed, 
and  the  water  cannot  produce  scale,  though  no 
doubt  the  use  of  lime  in  addition  to  soda  i.s 
desirable  in  most  cases  to  reach  the  same  end 
more  economically. 

In  regard  to  tap-water  (Rand  Water  Board), 
the  hardness  is  generally  about  22  (as  CaCOj 
per    100,000),    and    the    CaO    and   MgO   are 
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about  5  and  \  parts  respectively.  Never- 
theless its  true  alkalinity  is  very  small,  about  3 
parts  per  100,000  (as'XaOH)',  owing  to  CO, 
being  pres(;nt  in  some  excess.  It  is,  therefore, 
not  alkaline  enough  to  bs  used  for  dissolving 
cyanide  without  loss  by  hydrolysis,  and,  in  fact, 
this  seems  to  be  well  known  in  practice. 

The  following  further  experiments  form  a  con- 
tinuation of  Table  I.  of  the  original  paper,  and 
enable  some  other  indicators  to  be  classified. 
100  cc.  tap-water  taken. 


in  1,000  solution)  are  necessarj-  to  avoid  this 
hydrolysis  ;  and  a  similar  quantity  of  methyl- 
orange  if  used  in  the  same  strength.  This  is 
rather  revolutionary,  but  I  am  satisfied  that  the 
calculations  are  correct,  and  if  the  deductions 
are  wrong,  it  must  be  the  theory  that  is  at  fault : 
personally  I  believe  in  the  theory,  and  think  that 
enough  indicator  is  not  being  used  in  practice. 
Another  practical  point  is  that  it  much  FeSO^  is 
present  in  mine  waters,  on  titration  with  NaOH, 
ferrous  hj'drate  is  formed,  which  is  an  extremely 


Table  G. 


cc.  yjo  acitl  to 

C-.  ^V/5NaOH  to 

lailieatoi'. 

Reaetion  of  water. 

reacli  full 
aeitl  stage. 

leach  full 
alkaline  sta<;e. 

1. 

Xitrobenzeneazoguaiacol 

Rather  alkaline 

0-40 

010 

•> 

Orange  I. 

Just  alkaline 

0-1.5 

0  0.5 

3. 

Gallein 

Strongly  alkaline 

1-; 

Indefinite  to  olive 

4. 

Neutral  red   ... 

Eather  alkaline 

03 

nil 

5. 

Phenol- phthalein 

Just  acid 

nil 

0-10 

6. 

C'resol-phthalein 

Just  acid 

nil 

0-1.5 

7. 

Thvmol-phthalein 

Quite  acid 

nil 

0-5  to  0-6 

S. 

Carvacrol-phthalein 

Quite  acid 

nil 

0-6  to  0-f^ 

9. 

Tetrabromphenol-phthalein 

Quite  acid 

nil 

0  6  to  0-7 

10. 

Meldola's  dye 

Quite  acid 

nil 

0-5 

11. 

Hewitt's  indicator 

Just  acid 

nil 

0-20 

Consequently,  cresolphthalein  is  No.  41  A, 
Hewitt's  indicator  41B,  carvacrol phthalein  46A, 
Meldola's  dye  45A,  and  gallein  23A,  in  order  of 
strength  as  in  the  table  of  the  original  paper. 
Gallein  was  placed  as  No.  28  from  the  dat-i  in 
the  literature,  but  by  experiment  it  seems  to  be 
about  the  same  as  methyl-red  :  also  nitrobenzene- 
azoguaiacol  should  be  farther  up  the  list  at,  say, 
No  30A  :  it  has  too  wide  a  range  of  colour-change 
to  be  placed  definitely. 

In  conclusion,  I  wish  to  raise  an  important 
point,  which  is  ;  that  analysts  generally  use  too 
little  indicator.  The  text-books,  of  course,  warn 
one  against  using  too  much  ;  yet  I  find  that  the 
quantity  of  methyl-orange  recommended  for 
100  cc.  liquid  is  only  000007  gm.,  which  is  only 
ttV  of  the  quantity  required  to  combine  with 
0  01  cc.  Kjb  acid.  I  think  consequentlj-  that 
there  mu.st  be  extensive  hydrolysis  of  the  salt 
C]4Hj,,N.,S03Cl,  leading  to  insensitiveness.  The 
case  of  phenolphthalein  is  similar,  as  the  quantity 
recommended  is  about  ,'.,  of  what  is  required  to 
combine  with  001  cc.  iV/5  NaOH.  The  concen- 
tration of  Co|,H,30_,Na  in  such  a  solution  is  about 
N  120O00,  and  by  theory  hydrolysis  should  be 
nearly  100%,  and  the  indications  quite  incorrect. 
By  calculation  I  find  that  at  least  3  drops  of  a 
^  -J  phenolphthalein  solution  (or  15  drops  of  a  1 


powerful  reducing  agent,  and  destroys  all  tlie 
indicators  by  hydrogenation.  In  such  a  case, 
more  of  the  indicator  should  be  added  as  the  end 
point  is  a[)proached — but  the  results  are  always 
unsatisfactory. 

AUDEXDUM. 

New  test  for  neutral  it;/  or  otharieise  of  /"itfer. 

By  adding  to  the  water  a  small  quantity  of  solu- 
tion of  2-5-dinitroquinol,  its  true  reaction  can  be  at 
once  determined  by  the  change  of  colour.  Neutral 
water  becomes  orange-brown  :  faintly  acid  water 
at  ^\7 10000  becomes  yellow  orange:  markedly 
acid  water  at  A'  1 000  becomes  greeni.sh  j'ellow  : 
whilst  faintly  alkaline  water  becomes  red-brown 
and  definitely  alkaline  water  becomes  purjile. 
For  details  see  Henderson  and  Forbes,  Amer. 
Cheiii.  .11.,  1910,  687.  T  have  tried  it  and  am 
.satisfied  it  is  a   good   thing.  The  commercial 

name  (German)  of  the  indicator  is  Dinitrolii/dro- 
chinon. 

The  Chairman  :  I  should  like  to  thank  Dr. 
Moir  for  what  is  really  another  paper  on  the 
subject.  He  has  added  consideral)ly  to  our 
knowledge  of  what  are  the  correct  indicators  to 
use. 
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THE  UNION  PATENTS  BILL. 


(Read  (it  Dei-eniber  Meeting,  1913.) 


A.  L.  Spooe  and  W.  E.  John  (Members). 


DISCUSSION. 

Mr.  W.  CuIIen  (Fast -President)  :  The  author.s 
of  this  most  excellent  paper  deserve  our  thanks. 
I  have  heard  it  said  that  it  is  unsuitable  for  our 
Society,  but  I  differ.  It  deals  with  matters  in 
which  we  are  all  interested,  and  if  pai)ers  of  this 
sort  are  to  be  e.'ccluded  from  our  Proceedings 
where  are  they  going  to  be  published  1  As  the 
leading  technical  society,  I  think  it  is  our 
bounden  duty  to  receive  a  paper  of  this  sort,  and 
I  go  even  further  and  say  that  if  we,  as  a  Society, 
think  that  any  legislation  which  affects  us — 
whether  pending  or  existing — requires  modifica- 
tion, then  we  should  make  our  views  known  in 
the  proper  quarter.  I  hope,  therefore,  tliat  our 
Council  will  bear  this  in  mind.  It  is  hardly 
likely  that  the  Draft  Bill  will  be  introduced  this 
session,  but  all  the  same  we  should  be  ready.  It 
will  not  be  surprising  if  few  of  our  members  take 
part  in  the  discussion.  After  all  patent  law  is  a 
very  dry  subject,  and  most  of  us  prefer  to  take 
advice  from  specialists,  like  the  authors.  I  have 
therefore  considerable  hesitation  in  venturing  to 
critici.se,  because  I  am  not  a  specialist  in  any 
sense  of  the  term.  I  must  confess,  however,  to 
a  good  many  aiipearances  in  the  law  courts,  both 
as  plaintiff"  and  defendant,  in  connection  with 
patents,  and  I  have  also  fathered  quite  a  few 
patents. 

The  authors  have  taken  the  Draft  Union 
J-'atent  Bill  as  their  .subject.  This  Bill  was 
drafted  by  a  very  strong  commi.ssion  of  judges, 
and  I  agree  with  the  authors  that  on  the  whole 
they  have  done  their  work  admirably.  The 
draft  is  prefaced  by  a  memorandum  which  gives 
a  very  succinct  account  of  the  reasons  for  recom- 
mending certain  alterations  to  suit  South  African 
and  Union  conditions,  and  I  commend  this 
memorandum  to  anyone  interested.  It  is  grati- 
fying to  note  that  the  Commission  have  followed 
the  existing  Transvaal  Act,  or  Proclamation  (as 
it  really  is)  i)retty  closely,  and  in  this  connection 
it  is  somewhat  remarkable  that  this  Act,  in  this 
new  country,  has  stood  on  the  Statute  Book 
)iractically  without  amendment  for  twelve  years, 
nothwithstanding  the  fact  that  it  was  enacted 
while  the  war  was  still  in  progress. 

The  idea  of  having  a  central  office  is,  to  my 
niind,  sound,  and  I  cannot  see  what  good  purpose 
wiiuld  be  served  by  having  a  branch  or  Provincial 
offices.  I  have  not  got  out  the  statistics,  but  I 
think  I  am  safe  in  saying  that  90%  of  the  total 
■  South  African  patents  emanate  from  the  Trans- 


vaal. It  is  suggested  in  the  memorandum 
already  referred  to  that  a  reference  register  of 
patents  could  be  kept  at  the  Provincial  office.';, 
and  that  in  cases  of  opposition  witnesses  could 
be  examined  locally  by  a  deput}-  commissioner. 
The  register  might  be  examined  once  or  twice  a 
year,  and  witnes.ses  probably  as  often,  but  surely 
this  would  not  justify  the  establishment  of 
branch  offices,  therefore  I  am  all  for  the  English 
system.  But  in  any  case,  even  to-day,  there  is 
not  a  Transvaal  register  of  patents,  and  this 
surely  is  one  of  the  first  things  awaiting  the 
attention  of  the  new  organisation  which  it  is 
proposed  to  set  up. 

Then  the  personality  of  the  Commissioner  of 
Patents  is  an  important  point.  Mr.  Bucknill, 
our  late  Transvaal  Commissioner,  was,  to  my 
mind,  an  ideal  man  for  the  post,  and  a  similar 
appointment  would  give  great  satisfaction. 

I  cannot  (|uite  follow  the  authors  on  their 
proposal  to  ilelete  "  an}-  foreign  country  "  from 
the  definition  of  inventions.  These  words,  it  is 
true,  did  not  appear  in  the  first  Transvaal  Pro- 
clamation, but  they  were  inserted  in  an  amending 
Proclamation,  which  appeared  only  a  month  later. 
Surely  the  very  fact  of  a  thing  being  known  any- 
where is  a  bar  to  the  granting  of  a  patent,  be- 
cause under  these  circumstances  it  really  cannot 
be  called  an  invention.  However,  the  point  is 
not  a  very  important  one  at  the  moment. 

The  Bill  very  wisely  does  not  provide  for 
"  examination  "  or  "  search."  We  are  too  young 
for  a  .scheme  of  that  sort  yet,  but  it  does  open 
the  portals  of  the  "  grounds  of  opposition  "  very 
wide.  The  authors  object  to  (J)  (December 
Jourihtl,  p.  299)  in  particular,  but  I  think  that 
both  (G)  and  (I)  are  open  to  objection.  Surely 
in  return  for  the  fees  paid  by  the  inventor,  the 
Commissioner  or  the  Patent  Office  can  acceiit 
responsibility  for  seeing  that  (G)  "  the  invention 
is  not  contrary  to  ...  .  public  order  and 
good  morals  ''  (I)  that  the  specification  does  dis- 
close or  explain  the  invention,  and  (J)  that  the 
title  does  truly  indicate  the  subject  matter  of  the 
invention.  All  the.se  are  elemental  points  of 
examination. 

One  of  the  most  useful  new  provisions  relates 
to  surreuder.  In  the  Transvaal  Act  there  was 
no  surrender  arrangement  except  the  automatic 
one  of  the  lapsing  of  a  patent  through  the  non- 
payment of  fees.  Before  these  fees  become  due, 
however,  the  patentee  was  liable  to  be  attacked 
on  any  of  the  usual  grounds,  and  no  matter  how 
willing  he  was  to  let  the  patent  "  go  hang  "  he 
could  not  do  .so.  On  behalf  of  my  company  I 
was  involved  in  a  suit  of  this  descrii)tion  (juite 
recently,  and  the  costs  which  were  awarded 
against  us  were  quite  considerable.  A  patent, 
therefore,  is  not  always  an  asset. 
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Tile  <|ue-itloii  of  compulsory  working  is  a  very 
thorny  one,  and  most  people  are  sentimentally  in 
favou.-  of  it,  as  indeed  I  am  myself,  Init  we  have 
to  look  to  the  practical  aspect  of  the  question. 
It  will  be  very  many  j'ears  before  South  Africa 
becomes  an  industrial  country  in  the  sense  that 
England  is,  and  1  think  therefore  that  the  provi- 
sions are  much  too  drastic  (pars.  77-80).  If  these 
provisions  pass,  few  oversea  patentees  will  have 
their  patents  very  long  in  the  official  register.  I 
notice  also  that  the  English  patent  agents,  in 
connection  with  this  same  matter,  have  recently 
sounded  a  note  of  warning.  Owing  to  the 
modern  organi.sation  of  industrial  enterprise  it  is 
becoming  increasingly  difficult  for  a  genuine  in- 
ventor to  get  his  invention  taken  up,  in  fact  few 
reap  any  mvard  at  all.  It  seems  rather  hard, 
therefore,  that  par.  77  (1)  "Any  person  interested 
may  after  the  e.rji/ratton  of  tuMi  years  from  the 
granting  of  a  patent  present  a  petition  to  the 
Commissioner  alleging  that  the  reasonable  require- 
ments of  the  public  with  respect  to  a  patented 
invention  have  not  been  satisfied,  and  praying  for 
the  grant  of  a  compulsory  licence,  or  in  the  alter- 
native for  the  revocation  of  the  patent  should  be 
enforced."  I  believe  with  the  authors  that  the 
enactment  of  the  "  compulsory  "  working  provi- 
sions of  the  Bill  will  do  more  harm  than  good. 

The  little  bit  of  s|iecial  pleading  under  the 
heading  of  "  Patent  Agents  "  (December  ./oiO'^a^, 
p.  300)  will,  I  am  sure,  have  the  hearty  support 
of  all  our  members. 


THE  SAND-FILLING  OF   MINES. 


(Rend  at  Sepfenher  Meeiimj,  191S.) 


By  W.  A.  Caldkcott  (Past-President)  and 
O.  P.   Powell  (Member). 


DISCUSSION. 

Mr.  E.  M.  Weston  (Member):  I  should  be 
glad  to  learn  whether  the  e.iperience  of  the 
authors  .shows  that  the  boreholes  used  for  sand- 
filling  are  practically  indestructible  as  regards 
wear. 

r.EPLY    TO    DISCUSSION. 

Dr.  W.  A.  Caldecott  (Past-President)  : 
In  replying  to  the  discussion  on  their  paper  the 
authors  desire  to  thank  those  members  who  have 
taken  part  for  the  constructive  criticism  advanced, 
•and  for  the  data  and  in  formation  supplied  as  to 
sand-filling  operations  on  various  mines.  Such 
information  is  of  much  value  to  members,  but 
calls  for  acknowledgment  rather  a  detailed  reply. 


Mr.  Pam's  remarks  deserve  close  attention  on 
account  of  his  lengthy  and  varied  experience  in 
sand-filling,  and  his  admission  that  the  working 
costs  on  the  Hand  of  the  Silesian  method  are 
higher  than  those  of  the  system  described  by  the 
authors  is  the  more  gratifying  in  view  of  his 
somewhat  different  opinion  of  three  year.*  ago." 
His  view,  however,  that  the  low  operating  costs 
quoted  by  thi  authors  are  due  to  the  good 
fortune  of  natural  facilities  on  the  mines  referred 
to  appears  to  confuse  cause  (i.e.,  adaptation  of 
system  to  local  conditions)  and  effect  (i  e., 
economy),  and  is  not  borne  out  by  Mr.  E..  E. 
Hardach's  contribution,  wherein  the  latter  shows 
that  the  Wit.  Deep  sand-filling  costs  are  even 
lower  than  the  Simmer  ife  .lack  costs,  the  same 
system  being  emiiloyed  in  both  cases.  The  fact, 
however,  that  c.ireful  consideration  of  local 
conditions  has  enabled  a  system  of  .sand-filling  to 
be  evolv.-id  far  more  economical  than  the  Silesian 
method  originally  introduced  here  by  Mr.  Pam 
in  no  way  detracts  from  the  credit  due  to  his 
pioneer  work. 

The  authors  regret  to  be  unible  to  describe 
the  mixing  bin  at  the  Robinson  Deep,  as  it  does 
not  exist.  As  an  inspection  of  the  accompanying 
photograph  will  show,  the  trucks  are  merely 
dumped  into  the  ofien  end  of  the  tunnel,  at  a 
maxirauni  rate  of  five  per  minute,  and  sluiced 
down   as   fast  as  dumped. 

The  authors  cannot  agree  with  Mr.  Pam  that 
the  system  employed  at  the  Robinson  Deep  is 
very  similar  to  the  Silesian  method,  inasmuch  as 
the  lowering  of  sand  being  continuous  instead  of 
intermittent  no  storage  bin  is  needed,  a  long 
tunnel  aad  a  deep  borehole  with  free  falling  pulp 
is  used  instead  of  a  pressure  head  in  a  pipe  in 
the  shaft  involving  the  difficulties  which  Mr.  Pam 
emphasises,  mechanical  surface  transport  of  sand 
from  vats  to  shaft  is  unnecessary,  and  very  thick 
clean  sand  residue  pul[i  is  lowered. 

If  mines  on  the  Rand  had  been  (jriginally 
started  with  sand-filling  in  view,  and  surface 
construction  subordinated  to  truck  conveyance  of 
sand  residue  from  the  treatment  vats  to  bins  at 
the  shaft,  no  doubt  Mr  Pam's  advocacy  of  truck 
transport  would  be  correct  apart  from  the  caiiital 
and  operating  cost,  but  unfortunately  the  prior 
existince  of  paths  and  roads,  buildings,  railway 
tracks  and  tram  lines,  cuttings  and  other  obstruc- 
tions reader  in  most  Cises  the  installation  of  the 
usual  double  track  for  trucks  with  mechanical 
haulage  from  vats  to  shaft  a  practical  impossi- 
bility, besides  requiring  a  considerable  amount  of 
native  labour,  which  might  be  more  usefully 
employed  elsewhere.  In  any  case,  as  the  sand 
after  leaving  the  surface  will  be  transported 
uaderground  as  a  pulp,  the  obvious  course  is  to 
".See  this  Journal,  Nnv.  1910,  p.  :i02. 
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secure  the  facilities  of  the  pulp  form  as  soon  as 
possible.  It  may  be  here  noted  in  regard  to 
sand  transport  that  in  dredging  practice  sand- 
pulp  is  pumped  liy  centrifugal  pumps  on  dredgers 
as  far  as  1950  feet  upon  adjacent  low-lying  land,* 
and  tLat  the  immense  wall  of  the  (Jatun  dam  at 
the  Panama  Canal  was  constructed  by  pumping 
sand  to  till  the  space  between  two  concrete  walls 
as  the  cheapest  and  best  form  of  transportation. t 


during  the  four  months  period  from  1st  October, 
191.'3,  to  31st  January,  1914.  During  this  time 
10.'3,290  tons  of  sand  were  treated  so  that  98-]% 
of  the  total  production  of  sand_  residue  was  used 
for  mine  tilling.  It  will  be  observed  that  the 
surface  cost  is  only  about  one-half  of  that  usually 
required  for  surface  dumping,  and  about  three- 
fourths  of  the  underground  cost  is  due  to  barrier 
construction. 


lIlusLratioii  of  .surface  iU.siio.sal  of  sand  residue  tor  mine  liilin<.',  .sliowinf,'  truotc  transport  of 
treated  sand  from  the  leacliiD.<;  vats  in  the  liack-fjniuml.  The  Iruolis  are  dumped  as  shown 
into  tlie  mouth  of  tlie  iii<Oiticd  tunnel  and  the  .sand  sluiced  as  a  thick  pulp,  with  water  and 
a  .solution  i)f  perman,:;auate  of  potash  as  a  cyaniciile  from  the  dissolving'  1m).\  in  the  left 
foret;round,  down  the  tunnel  and  liorehole  into  the  mine.  (See  this  J^o»rHo/,  pp.  Il'G  and  129, 
September,  1913).     Robinson  Deep  G.   M.  Co.,  January,  1914. 


The  point  may  be  emphasised  that  in  sand- 
tilling  the  cost  of  the  definite  operation  of 
transporting  sand  residue  from  the  treatment  vats 
to  the  worked-out  stopes  underground  is  the 
crucial  factor,  and  is  not  complicated  as  in  min- 
ing with  (|uestions  of  stope  widths,  or  as  in  ore 
treatment  with  considerations  of  percentage 
e.xtraction. 

The  following  are  the  tabulated  costs  of  lower- 
ing 103,261  tons  of  sand  on  the  Robinson   Deep 


-Kncyc.  Brit.,  11th  Kd.,  Vol.  VIII.  p.  66«. 
tPnif.  .Schwaiz  in  The  Fanner,  ITtli  Octn 


Octiiber,  1913. 


Mr.  Chilton's  historical  reminiscence  of  sand- 
filling  with  untreated  sand  a  quarter  of  a  century 
ago  on  the  Wemmer  Mine  before  the  introduction 
of  the  cyanide  process  is  of  much  interest,  Ijut  it 
is  to  be  feared  that  the  miner  of  the  future  will 
not  derive  much  lienetit  from  the  exploitation  of 
the  one-third  dwt.  sand  residue  used  for  filling 
nowadays. 

Mr.  H.  A.  White's  suggestion  as  to  the  need 
for  data  of  the  launder  grades  required  for 
different  water  ratios  in  pulp  has  been  replied  to 
by   Mr.    Sawyer,    and   his    query  regarding  the 
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Surface  Cost. 

Uiuler<rroii 

n<l  Cost. 

Total  Cost. 

Per  ton  of 
Total.           saiij  lowered 
in  Pence. 

Total. 

Per  ton  of 

•^aii'l  loweied 

in  Pence. 

Total. 

Per  ton  of 

sand  lowered 

in  Pence. 

White  Labour 
Native  L-abour 
Stores 

Workshops  ... 
Power 

£140  11     4         0-327 

488      1      8          1-134 

71    14     7          1-167 

66     9     3         0-154 

£1,311   12    5 

793     4     8 

1,088   18    6 

86     1     2 

3-065 
1-843 
2-531 
0-200 

£1,459     3    9 

1,281    .6    4 

1,160  13    1 

86     1     2 

66     9    3 

3-392 
2-977 
2-698 
0-200 
0-154 

Totals       ... 

£76G   16   10           1-782 

£3,286  16    9 

7-639 

£4,053   17     7 

9-421 

•effect  of  FeSOj  oa  testing  for  cyanide  has  been 
answered  by  Mr.  McA.  Johnston.  As  the 
originator  of  the  use  of  permanganate  as  a 
c_vanicide  Mr.  White's  remarks  upon  its  practical 
application  are  of  much  interest  and  value,  as 
also  his  quotations  from  various  authorities  upon 
the  effect  of  pressure  on  settled  sand. 

Mr.  Sawyer  contirms  the  value  on  the  East 
Rand  Proprietary  Mines  of  the  clean  sand  under- 
flow from  diaphragm  cones  lowered  through  a 
borehole  for  facilitating  reclamation,  and  em- 
phasises the  advantage  of  rapid  and  efficient 
drainage  underground,  whilst  the  operating  costs 
he  gives  are  lower  than  the  figures  quoted  by 
any  other  speaker. 

Since  the  Cinderella  Consolidated  Mines 
system  of  sand-tilling  is  no  longer  in  operation 
owing  to  the  closing  down  of  the  mine  it  does 
not  appear  necessary  to  discuss  it  in  detail,  but 
Mr.  Veasey  and  other  members  interested  will 
find  the  system  alreaoy  criticised  in  the  columns 
•of  this  Journal,  p.  447,  Vol.  XIII.,  March,  1913. 

The  thanks  of  the  authors  and  of  members  are 
■due  to  Mr.  Hardach  for  his  detailed  account 
with  costs  and  diagrams  of  the  successful  opera- 
tions on  the  Wit  Deep*,  involving  the  lowering 
■of  nearly  one-third  of  a  million  tons  of  sand. 
The  advantages  secured  are  not  stated  in  terms 
of  cash,  but  apart  from  safety  considerations 
the  recovery  of  ore  in  pillars  probably  repre.sents 
a  very  satisfactory  return  upon  the  capital 
■expenditure  and  low  operating  costs.  The  con- 
firmation of  the  statement  in  our  paper  of  the 
negligible  wear  in  pulp  delivery  pipes  is  of 
interest,  and  is  probably  due  to  the  particles  of 
sand  b»ing  in  suspension  in  the  fluid  medium, 
instead  of  rolling  or  sliding  upon  the  bottom  to  a 
large  extent  as  in  the  case  of  launders. 

In  reply  to  Mr.  We.ston's  question  regarding 
the  weir  of  boreholes  used  for  sand  filling,  we 
may  say  that  one  of  the  boreholes  on  the  Simmer 

*See  this  Journal,  January,  1914,  p.  35S. 


and  Jack  has  been  in  use  for  nearly  four  years, 
and  that  no  trouble  whatever  has  been  exper- 
ienced from  wear.  With  thick  free^ 'ailing  pulp 
the  cross  sectional  area  of  the  stream  in  the  bore- 
hole rapidly  decreases  as  its  velocity  rises  under 
the  influence  of  gravity,  so  that  it  only  comes  in 
contact  with  the  sides  of  the  boreholes  at  distant 
interval.-*,  where  the  borehole  deviates  from  the 
vertical.  Such  deviation  is  of  course  less  likely 
to  occur  with  jumper-drilled  than  with  rotary- 
drilled  boreholes,  but  in  any  case  any  erosion  of 
the  borehole  so  as  to  increase  its  diameter  by  a 
few  inches  is  of  no  importance,  whereas  with  a 
pipe  in  a  shaft  perforation  would  long  before 
have  taken  [ilace. 

In  reply  to  the  President's  query  we  may  say 
that  the  Robinson  Deep  borehole  was  [lUt  down 
by  means  of  a  steel-shot  drill  in  nine  months  at 
a  cost  of  £2,625,  and  thus  cost  a  little  over  30s. 
per  foot.  The  Simmer  and  Jack  boreholes  were 
put  down  with  jum[)er  drills,  which  can  he  used 
to  much  greater  depths  than  those  required  in 
this  case,  at  the  rate  of  eight  feet  per  day  at  a 
cost  of  from  17s.  to  20s.  per  foot. 


PAPERS  AND  MEMBERSHIP. 

The  Chairman:  I  think  our  members  should 
now  provide  us  with  some  more  papers  for  di.s- 
cussiou,  and  I  should  also  like  to  make  an  appeal 
in  regard  to  the  membership  of  the  Society.  No 
doubt  many  members  know  of  other  men  who 
would  like  to  become  members,  and  I  should  like 
to  ask  you  all  to  do  your  utmost  in  that  direc- 
tion. The  members  of  the  Societ}-  are  not 
increasing  in  numbers  as  they  ought  to  do,  but 
I  think  we  can  do  quite  a  lot  in  altering  that. 
Also  with  regard  to  the  attendance  at  meetings  ; 
that  has  been  somewhat  poor  recently,  and  I 
think  if  we  all  took  care  to  bring  some  other 
niJinbir  thit  we  should  nearly  double  our  atten- 
dance. 

The  meeting  then  terminated 
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VISIT  TO  THE  CROWN  MINES,  LTD. 

On  March  28th,  at  the  cordial  invitation  of  the 
management,  members  of  the  Society,  to  the 
nvimber  of  150,  visited  the  surface  and  under- 
ground works  of  the  Crown  Mines. 

At  the  conclusion  of  the  visit,  members  were 
liospitably  entertained  in  the  Company's  large 
recreation  hall. 

The  President  congratulated  the  management 
on  the  efficiency  of  the  lay-out,  and  [iroposed  a 
hearty  vote  of  thanks  to  the  general  manager, 
Mr.  R.  C.  Warriner,  and  those  of  his  lieutenants 
who  had  assisted  for  a  highly  instructive  and 
enjoyable  afternoon. 

Mr.  J.  E.  Thomas,  Vice-Prefident,  seconded, 
and  the  vote  was  carried  with  acclamation. 

Mr.  R.  C.  Warriner  replied  on  behalf  of  the 
management  and  Messrs.  S.  H.  Peare  and  T. 
Simpson  on  behalf  of  the  reduction  and  under- 
ground departments. 

The  underground  party,  consisting  of  about  60 
members,  met  at  No.  5  shaft  and  inspected  the 
changing  of  an  8  ton  rock  skip  for  a  4  decker 
cage  (carrying  capacity  80  persons).  A  pair  of 
these  cages  can  be  changed  for  skips  or  vice  versa 
within  15  minutes.  The  party  was  then  lowered 
to  the  r2th  level.  This  is  the  first  level  in  that 
shaft  and  the  reef  is  struck  by  a  cross-cut  north. 
Proceeding  along  this  cross-eut  an  underground 
drill  shari)ening  shop  and  a  waiting  room  for 
natives  were  noticed.  The  party  tlien  walked 
down  No.  3  incline  shaft  to  the  13th  level.  Here 
the  grizzlies  (on  to  which  the  12  ton  electrically 
drawn  ore-wagons  discharge)  and  the  ore  pass 
were  examined.  Below  these  grizzles  are  placed 
rock-breakers  which  deal  with  any  unduly  large 
lumps  which  might  possibly  choke  the  loading 
chutes.  The  party  then  entrained  on  an  ore  train, 
consisting  of  an  electric  locomotive  working  at 
500  volts  and  drawing  5  to  8  cars  and  were  taken 
in  to  one  of  the  main  ore  chutes  on  the  eastern 
side.  An  opportunity  was  given  of  seeing  a  set 
of  cars  loaded  and  the  same  train  was  taken  back 
to  the  main  pass.  From  here  the  electric  pimip- 
ing  .station  was  visited.  The  intallation  consists 
of  2  sets  of  Sulzer  turbo-pumps  and  2  Gould 
three-throw  pumps.  Each  turbo  set  consists  of 
7  vanes  on  the  L.P.  side  and  8  vanes  on  the 
H.P.  side  with  a  500  B.H,P.  motor  running  at 
1,480  r. p.m.  in  between.  The  actual  gauge  pres- 
sure is  1,000  lb.  per  sq.  in.,  the  Head  being  some 
2,100  feet.  The  settling  sump  in  connection 
with  the  pumps  is  designed  to  throw  down  a 
maximum  of  silt  before  the  water  passes  into  the 
large  clear  water  sump.  So  much  silt  is  there  in 
the  w-ater  that  the  settling  sump  has  to  be  cleaned 
twice  a  week.  This  is  done  by  hosing  down  and 
draining  otf  into  the  rock  skips. 


On  reaching  the  surface  the  winding  engine 
room  was  visited.  There  are  installed  here  two 
large  Ward  Leonard  hoists  and  excavations  are 
being  made  for  the  installation  of  a  mammoth 
winder  capable  of  4,425  h.p.  continuous  delivery, 
and  7,000  h.p.  every  other  minute.  This  winder, 
also  of  the  Ward  Leonard  type,  will  operate  the 
skips  hoisting  from  the  19  th  level,  a  depth  of 
some  3,500  ft. 

After  this  the  crusher  station  was  visited.  A 
noticeable  feature  here  was  the  extraction  of  all 
dust  from  the  crushers  by  means  of  a  fan  which 
exhausts  on  the  outside  of  the  building. 

DESCRIPTION    OF    CROWN    REEF  REDUCTION  PLANT. 

The  mill  consists  of  160  stamps  and  is  in 
general  construction  similar  to  the  Simmer  Deep 
mill  described  in  Vol.  IX.,  402-406. 

The  stamp  weight,  when  new=  1,6701b.,  drop- 
ping 8  in.,  100  per  min.,  with  a  duty  of  16  tons 
per  stamp  per  diem.  Screen  used,  9  mesh,  17 
gauge,  aperture  =  0"276  in.,  4  to  1  water  feed  is 
used.  No  amalgamating  plates  are  provided  here 
and  the  pulp  leaving  the  mortar  boxes  flows  over 
narrow  apron  plates  by  the  main  launder  to  the 
primary  .sand  pumps.  These  are  duplicate  12  in. 
Robeson  Davidson  pumps  running  450  rev.  per 
min.  and  driven  bj'  100  h.p.  motors.  These  only 
ditt'er  from  the  standard  type  in  that  the  launder 
is  connected  low  down  in  the  hopper  instead  of 
the  top — thereby  gaining  in  fall  and  reserve 
space  in  case  of  stoppage.  A  lift  of  45  ft.  de- 
livers the  pulft  to  a  distributing  cone  for 
supplying  the  tube  mills. 

There  are  9  tube  mills  each  22  ft.  x  5  ft.  6  in. 
and  fitted  with  5  ft.  Schmidt  feeders.  Generally 
6  tube  mills  deal  with  the  pulp  from  the  stamp 
mill  and  3  deal  with  the  oversize  returned  from 
the  final  classifiers.  The  tube  mill  classification 
consists  of  a  5  ft.  6  in.  x  7  ft.  3  in.  cone  for  each 
tube  :  the  overflow  of  each  pair  of  these  passing 
an  auxiliary  cone  2  ft.  6  in.  x  3  ft,  3  in.,  the 
underflow  of  which  joins  that  of  the  bigger  cone 
passing  into  the  tube.  The  overflow  is  led  to  a 
distributing  cone  4  ft.  6  in.  x  3  ft.  6  in.  which 
regulates  the  amount  passing  over  the  plates 
from  any  tube.  The  tube  mills  revolve  at  30i- 
per  min.  and  are  driven  by  100  h.p.  motors  and 
the  pebble  load  is  regulated  to  take  that  amount 
of  power,  irrespective  of  the  state  of  the  liner. 
The  rock  pebbles  are  brought  in  40  ton  trucks  to 
a  bin  at  the  end  of  the  mill  and  fed  into  the  tube 
mill  hoppers  by  a  mono-rail  truck.  From  the 
hoppers  a  butterfly-  door  and  chute  allows  of 
rapid  feeding — two  natives  are  easily  able  to 
attend  to  the  9  mills,  which  take  something  over 
8  tons  per  day  each.  Sectional  "  Osborne " 
liners  are  mostly  used,  the  scrap  being  made  up 
into  peg  blocks  for  ends  or  entire  liners.  The 
pulp   feed  to  the  mill  is  aliout  300  to  350  tons 
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per  day  and  the  -  90  mesh  reground  per  day 
about  140  tons.  The  phite  house,  is  an  all  iron 
building  containing  63  stationary  plates  or  7 
plates  to  each  tube.  The  cement  tloor  of  this  and 
that  under  the  tube  mills  is  giaded  to  allow  of 
being  hosed  down  to  drains  leading  to  the  secon- 
dary pumps.  The  plates  taking  the  pulp  from 
the  first  6  tubes  are  adjusted  to  13,^  fall  and  the 
others  taking  the  returns  require  18%  by  reason 
of  a  more  pyritic  pulp  and  less  water  ratio.  This 
grade  is  adjustable  by  means  of  wedges  to  suit 
varying  circumstances.  The  plates  are  scraped 
daily  and  otherwise  dressed  every  4  hours.  The 
clean-up  room  adjoins  the  plate  house  and  con- 
tains two  small  barrels  2  ft.  x  2  ft.  and  two  large 
barrels  4  ft.  x  3  ft.  These  all  discharge  into  a 
batea  pan  in  the  usual  way.  A  pneumatic  amal- 
gam press  i.s  provided  for  the  amalgam.  The 
pulp  from  the  plates  tiows  over  an  amalgam  trap 
at  the  end  of  each  line  of  7  plates  and  then  over 
a  very  large  final  trai)  before  elevation  by  the 
secondary  pumps.  These  are  similar  to  the 
primary  pumps,  except  that  they  are  provided 
with  Dowsett  regulators  and  have  a  lift  of  75  ft. 
to  the  return  cone  classifiens.  These  consist  of 
10  cones  4  ft.  x  3  ft.  with  1  ft.  of  10  in.  pipe,  the 
latter  added  to  bottom  to  provide  cylindrical 
classifying  columns  in  which  are  provided 
Brazier  hydraulic  nozzles.  The  underflow  from 
the.~e  are  led  by  launders  to  the  sand  collectors 
and  the  overflow  passes  on  to  a  return  spitzkasten 
or  rectangular  box  24  ft.  x  6  ft.  x  5  ft.  deep 
divided  into  4  compartments.  The  underflow 
of  this  is  led  back  to  the  secondary  i)unips  and 
the  overflow  passes  on  to  the  slime  collectors. 

The  Sand  plant  consists  of  5  collector.s  50 
ft.  X  10  ft.  and  12  treatment  vats  50  ft,  x  12  ft. 
The  collectors  are  provided  with  Butters  and 
Mein  distributors  and  overflow  rims  and  hoid  a 
charge  of  800  tons,  23 '3  cu.  it.  being  taken  for  a 
ton.  The  sand  is  transferred  by  shovelling  on 
to  2  conveyor  belts  under  the  vats,  thence  to  a 
cross  belt  to  the  shuttle  belt  feeding  the  Blaisdell 
distributors  on  the  treatment  vats.  The  belt 
runs  about  400  ft.  per  min.  and  cany  150  tons 
per  hour.  The  treatment  vats  take  a  charge  of 
720  tons  each  and  are  given  a  7  days  treatment, 
or  about  300  tons  of  0-10%  KC,  followed  by 
about  300  tons  of  weak  (0-02%)  and  about  200 
tons  .slime  .solution.  In  the  slime  plant  there 
are  6  collectors  56  ft.  x  10  ft  x  4  ft.  cones,  tak- 
ing a  charge  each  of  about  400  tons  ;  this  works 
out  to  about  31  cub.  ft.  per  ton,  but  the  actual 
tonnage  is  reckon'-d  from  sp.  g.  test  from  the 
agitators.  The  settled  slime  gravitates  through 
12  in.  pipe  to  the  agitators  of  which  there  are  2, 
each  32  ft.  X  26  ft.  with  cone  half  way  uj)  the 
.'ide.  The  charges  average  240  tons  sp.  g.  1'36 
(14    to    1)   which  are   agitated   by  air,  through 


central  column  for  4  hr.  and  then  transferred  to 
the  Butters  plant.  In  this  plant  there  are  4 
stock  vats  each  30  ft.  x  20  ft.  with  3  ft.  cone. 
Three  are  used  for  pulp  and  1  for  wash  solutions  : 
tliey  are  provided  with  bevel  driven  four  armed 
stirring  gear  revolving  6  rev.  [>er  min.,  in  place 
of  air  agitation  formerly  used.  Since  the  last 
visit  of  the  Society,  120  leaves  have  been  added 
to  the  plant,  making  now  420  leaves  in  all.  The 
Gould  vacuum  pumps  have  been  replaced  by 
Eees  Roturbo  centrifugal  vacuum  pum[)s  and  a 
simpler  method  of  leaf  renewal  adopted,  other- 
wise the  plant  is  practically  the  same. 

The  extractor  house  contains  about  17  ex- 
tractor boxes  of  the  double  type,  each  lialf 
containing  6  compartments  5  ft.  x  2  ft.  2 
in.  X  2  ft.  1  in.,  or  20  cub.  ft.  each.  They  are 
constructed  of  steel  with  sloping  bottoms  and 
with  side  launder  to  facilitate  cleaning  up. 
Launders  leading  to  a  central  clean  up  vat  are 
provided  similar  to  the  City  Deep  plant.  Other 
items  consist  in  two  acid  treatment  vats  10 
ft.  X  8  ft.  with  mechanical  stirring  gear,  two  8  in, 
Worthington  pumps  throwing  4  tons  solution  per 
minute  to  sand  treatment  vats,  two  30  in,  centre 
feeling  clean  up  presses,  various  pumps  and. 
one  Betty  zinc  lathe  with  40  sheet  load  and  3 
tooth  feed  cut. 

The  old  Crown  Reef  plant  has  all  been  u*^ilised 
thus  : — Part  of  the  slime  vats  are  used  for  stirring 
the  excess  slime  sent  from  the  Crown  Dee|i  plant 
for  treatment  in  the  Butters  plant  :  the  remainder 
acting  as  mill  water  return  storage.  Of  the  old 
sand  plant,  the  original  cement  treatment  vats 
are  converted  into  solution  sumps  and  the 
four  upper  vats  former!)'  used  as  collectors  are 
now  used  as  slimes  solution  clarifiers,  and  it 
might  be  mentioned  that  the  sand  obtained  from 
the  classification  plant  described  is  sufficiently 
free  from  slirae  to  utilise  in  the  clarifiers,  being 
brought  thereto  direct  from  the  treatment  vats. 
Even  the  old  cement  solution  sumps  in  the  former 
extractor  house  (now  demolished)  are  being 
utilised  as  septic  tanks  in  the  new  sanitation 
scheme. 

The  gradings  of  the  pulp  at  the  various  points 

x60  x90  -90    -200 

Battery  pulp 65  9  26 

Entering    primary    tulie 

mills  (^moisture   30%)  85  9  6 
Leaving     primary    tube 

mills 17  23  60 

Entering    return    circuit 

(moisture  35%)        ...  49  40  11 

Leaving  return  circuit...  9  30  61 

Final  pulp        2  12  SO 

Sand  residues  ...          ...  6  35  47          12 

Slime  residue  ...          ...  —  —  10         90 
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AVashed.  Last  Drains, 
dwt.      dwt.  dwt. 

Average  sand    residues 

(40/ of  pulp  treated)  0-32     0-20  0-OS 

Average  slime  residues 

(60%of  pulp  treated)  0-15     010  012 

Average  combined  residue  from  pul[i  treatment 
0-210  dwt. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Thk  Determination  of  Chlorine  in  Natural 
"Waters. — "Delermination  of  CI  by  Mohr's  method 
gives  high  results  because  too  little  K.XXJj  indicator 
is  used,  and  conseipiently  the  titration  is  carried  too 
far.  Winkler' .s  modilication  in  which  a  diluted 
KoCrOj  solution  is  used  and  a  correction  for  eacli  de- 
termination is  applied  is  accurate.  Experiments 
show  that  it  is  unneeefsary,  however,  if  at  least  1  cc. 
of  10%  K.,CrOj  is  used  per  100  cc.  of  sample  and  the 
first  dark  colour  is  taken  as  the  end  point.  If  CI 
content  is  below  7'.5  p.  p.  m.,  the  sample  must  be 
concentrated.  Fe  waters  are' treated  with  ZnO  and 
liltered,  CI  being  determined  on  the  Fe-free  hltrate. 
In  Mn  waters,  the  insoluble  Mn  is  liltered  off.  Dis- 
solveJ  Mn  has  no  eH'ect.  .Acid  waters  are  neutralised 
with  MgO  or  NaHCO;.  Peptone,  phenol,  soap, 
albumin  in  concentration  of  100  p.  p.  ni.  have  no 
influence." — T.  TiLLMANS  and  O.  Heup.LEIN  {Uhcm. 
Ztcj.)  .',;,  901-3),  Chrm.  Abstracts,  "Vol.  7,  No.  :^S, 
Dec.  10,  1913,  p.  4025.     (J.  G.) 

Determination  ok  S.mall  Amounts  of  Hyijro- 
ciEN  Sulphide  in  Natural  Water. — "A  sample 
of  100  cc.  is  collected  in  a  glass-stoppered  Hask  in 
such  a  way  that  no  ILS  is  lost.  A  long-stemmed 
pipette  serves  to  transfer  to  the  bottom  of  the  Hask  5 
rx:.  of  the  reagent  (10  t;Tn.  KNaCjH40„.4H.,0,  10  guL 
NHjCl,  0-1  gm.  I'll  (CJI,,(X).,  and  5%  NH;,  solution  to 
100  cc).  The  colour  developed  on  mi.\ing  is  matched 
by  adding  5  cc.  of  the  reagent  to  100  cc.  of  H.^O  and 
running  in  NaoS  solution  of  known  strength.  The 
NaoS  solution  is  made  up  just  before  use  by  dissolv- 
ing'in  NaNO;,  solution  (50  gm.  to  100  cc.)  N'a„S.9H.p 
previously  weighed  out  and  preserved  in  a  small 
tight  container.  If  the  sample  contains  over  1  mg. 
Fe  per  litre,  o  cc.  concentrated  KNaCjHjO,;  solution  is 
added  before  the  reagent.  With  coloured  waters  the 
reagent  is  ailded  to  a  sample  which  is  then  shaken 
with  air  till  the  PbS  is  oxidized  and  this  solution  is 
used  for  the  adilition  of  Na.jS  for  the  standard  to  com- 
pare with  another  sample  of  the  water  treated  in  the 
regular  way.  A  content  of  1 '5—2  cc.  H.jS  per  litre 
may  lie  determined  within  about  10%." — W. 
Winkler  [Z.  until.  Chnn.,  oi,  641-5),  Ckcm.  Ab- 
stracts, Vol.  7,  No.  :.'3,  Dec.  10,  1913,  p.  4026.     (J.  C.) 


Separation  of  Palladium  from   the   Noble 
Metals  (Jold,  Platinum,  Rhodium  and  Iridum. 

.APPLlCAlilLITV  OF  Dl.MKTHYIXiLYOXIME.— "  In  hot 
IICI  solution  diniethylglyoxinie  precipitates  Au  as 
metal  and  Pd  as  the  yellow  diniethylglyoxinie  com- 
pound permitting  the  separation  of  these  two  metals 
from  the  other  metals  of  the  Pt  (;roup,  exc,e|it  Pt. 
Au  friiiiL  I'd:  to  slightly  acid  (HCl)  solution  of 
metals  add  excess  of  dimethylglyoxime  dissolved  in 
hot  HoO,  heat  for  some  time,  cool,  filter  on  a  hard- 


ened paper,  wash  with  1%  HCl,  dry  and  ignite 
carefully,  linally  blasting.  Dissolve  in  aqua  regia 
and  evaporate  to  dryness  repeatedly  with  HCl,  take 
up  with  warm  H.,0,  add  1—2  gm.  of  (NHJoCiO^  and 
heat  not  above  60"  for  some  hours;  add  10 — 15  cc. 
dilute  H.StJj,  filter  oft'  Au  on  hardened  paper  and 
wash  with  dilute  H.SOj  and  then  1%  HCl:  dry, 
ignite  and  weigh  Au.  In  filtrate  neutralize  excess 
of  acid  with  NHjCH  and  add  dimethylglyoxime  to 
boiling  solution,  cool,  filter  and  wash  with  with  warm 
HoO  ;  ash  carefully,  reduce  in  H,  cool  in  COo  and 
weigh  Pd.  Ft  friiia  Pd:  the  Pt  is  hrst  determined 
by  precipitating  with  NHjCI  :  precijtitate  is  finally 
reduced  in  H,  cooled  in  CO.j  and  Pt  weighed,  Pd  is 
determined  in  Kltrate  as  above.  I'd  from  Ilh:  to  the 
chloride  solution  of  the  metals  add  a  few  drops  of 
HCl,  heat  to  boilinj;  and  ;  recipitate  Pd  as  above. 
Evaporate  liltrate  to  small  volume  and  in  a  covered 
beaker  add  excess  (jf  HCl  and  successive  portions  of 
NaClO;,  to  destroy  the  dimethylglyoxime,  heat  to 
expel  CI  :  dilute  with  H.,0  and  precipitate  the  Rh 
with  il>;  (solution  liecomes  colourless).  Afterall  Mg 
is  in  solution,  hlter  and  wash  with  5%  HjSOj ;  ash, 
rednce  in  H,  cool  in  COo  ami  weigh  Rh.  Pd  from  Ir: 
as  in  the  separation  of  Pd  from  Rh.  The  dimethjd- 
glyoxime  must  be  completely  destroyed  or  the 
reduction  with  Mg  will  not  take  place.  Results 
on  known  mixtures  excellent  (cf.  C.A.,  7, 
1148,  1461)."— M.  Wunder  and  "V.  Thurincer 
(Z.  anal.  Chem.,  -'i.',  660-4),  Clieni.  Abstracts,  Vol.  7, 
No.  ..'3,  Dec.  10,  1913,  p.  3941.     (J.  U.) 


Preservation  of  Hydrogen  P.^.roxide  rv 
Mean.s  of  Acetanilide. — "The  addition  of  005% 
of  acetanilide  to  hydrogen  peroxide  solution  increases 
the  stability  to  such  an  extent  that  only  about  2'7% 
is  decomposed  in  5  months.  The  presence  of  mineral 
acids  and  of  salts  of  the  alkalis  and  alkaline-earths 
has  no  influence  on  the  stability  of  the  peroxide 
solution  ;  traces  of  copper  and  iron  increase  the  rate 
of  decomposition." — A.  M.  CLOVER,  Journal  Sor. 
of  Chem.  Ind.  (Amsr.  J.  Pharm.),  Jan.  15,  1914, 
p.  21.     (J.  W.) 


Detection  of  Molybdenum. — "The  detection 
of  Mo  by  the  blood  red  colour  given  by  KCNS  in  a 
solution  reduced  by  CaCl.,  or  Zn-t- H.jSOj  cannot  be 
depended  upon  if  too  much  SnCl.,  is  added  or  if  the 
Zn4-H„S0j  is  allowed  to  act  for  too  long  a  time, 
owing  io  the  great  diminution  in  the  intensity  of  the 
colour.  The  following  modilication  gives  depenilable 
indications  in  doubtful  cases.  Reduce  by  either 
method,  and  then  add  the  KCNS.  Extract  the  Mo 
tliiocyanate  with  ether  which  has  been  distilled  over 
SnCU  to  destroy  any  H.jO,.  Nevertheless,  redui^tion 
of  the  Fe'"  should  not  be  too  greatly  prolonged." — 
E.  Kedesdy  (Miltkql.  Matrrialjirnfuncfsamt.,  31, 
173-6),  Chem.  Abs.,  Vol.  7,  No.  .i3,  Dec.  10,  1913,  p. 
3940.     (J.  G.) 


Determination  of  Cobalt  and  Uranium  in 
Steel. — "  Modern  high-speed  toolsteels  maycontain 
several  %  of  <"i>.  Using  a  2  '^m.  sample,  the  W  is 
separated  as  WO,  and  most  of  the   Fe   removed  by 
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Rothe's  ether  method  ;  the  Cr  is  then  separated  from 
the  reduced  solution  by  adding  to  the  cooled  and 
neutralized  solution  some  5 — 10%  KCN.  In  the 
liltrate  (half  of  which  is  taken)  the  Ni  is  separated 
from  the  CO  by  the  well  known  KCN-Br  method, 
precnpitated  by  dimethylglyoxime  and  wei^dieil  as 
NiO.  In  another  sample  (1  gm.)  the  Fe,  CO  and 
Ni  are  deposited  together  electrolytically  from 
(NHjIjCoOj  solution,  the  deposit  is  weighed,  dissolved 
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ill  .liliiieil  H.,Sl)j,  NiS(>4  is  luliloil  to  mask  tlie  Co 
(link,  iiriil  llie  I'e  is  tiliaied  willi  KMnO,.  Tlu-  Co 
is  lU'li'iiiiiiiPd  liy  ilitVerctire.  'I'd  ilclonnine  I"  .1  2  gm. 
Miiii|ilf  is  ilissolvt'il  in  ;i(|iiH  ri"i;ia.  tlu'  WO.,  is  lilteieil 
oil',  t.lie.lICI  fnnieildIV  willi  ll.SO,  anil  llie  l''e,  Xi  anil 
Co  renioveil  liy  cluc'lrolysis  in  (N  llj),^('._,()j  suUilion. 
KU'i-lnilysis  is  (Minlinneil  till  tlif  oxalate  is  coniiilotcly 
roHM'Tleil  into  carlHinalc,  tlie  s<ilntion  is  tln'O  lioileil 
down  fiiini  :{(lii  to  Kid  cc.  to  destroy  llie  (XH^lXO.. 
and  tlins  ensure  eoniplele  iMeri|iilation  of  the  I'. 
Tlie  [irecipitate.  wliicli  I'ontains  traees  of  Co,  V,  Mil, 
l''e  and  Al  in  addition  lo  all  tlio  I  ,  is  dissolved  in 
diluted  HCI,  tlie  small  amount  ot  CrO^  is  reduced  by 
a  few  dro|is  of  alcoliol,  and  tlie  solution  oxidized  witli 
UNO;;  and  transferred  to  a  small  Erienmeyer.  To 
tlic  cold  weakly  -'''id  solution,  (NHjj.jCO;;  is  aildcd  in 
excess,  tlieii  (NIIj^.S,  tlie  llasU  is  corked  and  allowed 
lo  stand  alioul  1"3  lir.  l'  and  V  remain  in  solulion. 
Tlie  filtrate  is  acidilied  willi  AcOii,  boiled,  tlie  V 
removeil  by  lilttation,  tbc  lillrate  oxidized  with 
HNO;;,  and  the  V  precipitated  by  boilin'?  with 
XH^ttH.  Tliet;ieenyelIow  preci|iilateof  L'  liydroxide 
is  littered  oil',  wasbeil  with  XHjCI.  ii^nited' to  U./J^ 
in  a  I't  crucible  or  to  It).,  in  a  Kose  crucible  in  a 
stream  of  H.  and  weighed."-  -11.  Ko.N'lXu  (t'hon.  Zfrj., 
,;;,  lliitj.7),  Ckeiii.  Ahsliwlx,  No.  .V,  Vol.  7,  Dee.  10, 
I'Ji::,  p.  o'.l41.     (J.  G.) 


TiiK  Vi)i,r>tKil:ir  DKri:i;Mi\  A  I  iii\  ok  C.M.riuM. 
— D.  has  made  a  careful  study  of  this  determination 
by  till!  direct  and  indirect  or  ditl'ereiice  method.  I!y 
]>recipitalinj;  the  Ca  as  oxalate,  di.ssolvinj;  the  preci- 
|)ilate  ill  dilute  H..S(Jj  and  litratiii};  with  (1-1  N 
IvMiiOj  he  obtained  a  series  of  results  which  were 
ac<'Urate  and  showed  the  leliability  of  the  method, 
Wlien  the  amount  of  Ca  was  less  tlian  O'l  gin.  the 
error  was  ne>;lij;ible.  'With  01 — 0"2  Km.  Ca  the 
maximum  error  was  O'o'';^.  Another  series  of  results 
showed  that  the  ditl'ereiice  method,  t.//.,  precipi- 
tating; with  an  excess  of  standardized  oxalate  solu- 
tion .Liiil  titrating  back  the  excess  with  01  A' KMnO, 
solutiim,  gives  accurate  results  only  when  the 
CaC.jOj  precipitate  is  very  thoroughly  washed  on  the 
lilter.  All  aliipiot  of  MItrate  and  washings  is  taken 
for  titration  with  KMnOj  solution.'' — T.  DiiKlNi; 
(Z.  atiHCir  Clicm.  'JiJ,  47S-S0),  Chem.  Abstrarls,  Yo\.  7, 
No.  J3,  Dec.  10,  1913,  p.  3940.     (J.   C.) 

This  Detection  ot'  Small  (Quantities  of 
NiTKATES  IX  Water. — "The  diplienylamine  re- 
action is  sensitive  to  less  than  1  iiig,  N.iO-jCX'.jO;,).  1 
gm.  diplienylamine  is  dissolved  in  100  cc.  of  purest 
H.jSU,.  1  cc.  of  this  solution  is  jilaced  in  a  measur- 
ing cylinder,  1  drop  of  HCI  (d.  ri9)  is  added  and  the 
whole  made  up  to  lOO  cc.  with  purest  H.iSOj.  The 
solution  contains  0  01%  diplienylamine.  "20  cc.  of  the 
reagent  and  10  cc.  of  sample  of  \i.,{)  are  mixed, 
forming  a  blue  colour  with  the  nitrate,  or  are  strati- 
lied,  forming  a  blue  ring.  The  colour  i.s  very 
permanent."— S.  KoTHENfl'.s.'iKK  (Chem.  Xlfj..  S:, 
S97),  r/ii-w.  Ah^irwJs,  Vol.  7,  No.  ".;,  Dec.  10,  1914, 
p.  402e.     (J.  C.) 

TiTKAIION  01-  C.VLCIUM  AND  MAONKSIU.M  IV 
THE  Same  Sor.ritox.  —  "The  MgXHjAsOj  is  precipi- 
tated by  (XHj);;.\sOj  after  the  CaC/Jj  has  been 
thrown  iloun,  the  two  preci])itates,  are  littered  oil', 
washed,  dissolved  in  IT.SO,.  the  liberated  ILC./)^ 
titrated  with  KMn( ),,  and  the  Mg  determined  in  the 
same  solution  by  adding  i\l  and  titr.ating  the  I 
liberated  by  the  As.O-  with  Na.S.^O.  (./.  Am.  Vhnii. 
Soc,  .7,740,  and  ."',  14041.  I'he  til  ration  of  the  Ca 
does  not  pre.seut  any  dillicnlty,  but  a  correction  must 


bii  m;idc  in  the  .-Vs  titration  fi>r  the  I  liberated  by 
light.  Starch  and  methylene  bine  are  useless  as 
indicators.  The  disappearaiu'c  of  the  brown  colour 
gives  :i  suHiciently  sensitive  end  ]ioiiit  if  a  0"2  zV 
XiU,S._.(_)..  is  employed.  The  factors  for  the  KMnOj 
and  Niu,S.jO.,  should  be  determined  liy  direct  titra- 
tion. F.  used  Iceland  .7"»/- and  specially  prepared 
.\lgO.  Twelve  detBrminations  showed  good  results 
for  Ca,  but  for  .Mg  the  error  is  as  great  as  -J  mg. 
Mgl ),  and  .averages  about  1  mg.  irrespective  of  the 
absolute  amount  of  MgO  preseiit.'' — Haul  .1.  I'o.K 
{J.  Iiul  Eiig.  Chen..  .7,  910-3),  Chi:m.  .[Imlrtnl.t,  Vol. 
7,  No.  .',?,  Dec.  10,  1913,  p.  394-2.     (J.  G.) 

AssA'i'  of  Col, 11  AM>  Sii.\  Ki:  \.\  li:oN  .\Aii> 
Mktmoii.  -••  Mixtures  of  sili<;aand  iron  pyiites,  con- 
taining from  (j;^  to  S9  ,  FeS.j,  in  addition  to  48' I  oz. 
.\n  (as  linely-divideil  metal)  and  147'j4  oz.  Ag  (as 
sulphide)  per  Ion  of  2,000  lb.,  were  assayed  in  parallel 
by  the  iron-nail,  iron-nail  and  argol,  and  nitre 
method,  .^  .V.  T.  (14o8  gm.)  of  mixturi,  being  used  in 
each  case  ;  .•mil  determinations  made  of  the  total  and 
sulphide-sulphur  [iresent  in  the  slags  irom  tlie  iron- 
nail  charges.  Except  w  hen  the  sulphide  content  of 
the  charge  was  practically  all  oxidised  by  the  litharge 
present,  low  results  for  silver  were  obtained  by  the 
nail  methods;  the  loss  of  silver  increased  witli  the 
siiliihide  content,  attaining  a  maximum  of  10 ',3  with 
charges  in  which  nails  alone  were  u.sed,  and  of  15 '^ 
with  those  containing  both  nails  iind  argol.  The 
results  for  got. I  by  the  nail  method,  with  and  without 
argol,  were  irregular  but  geneially  about  1^  low. 
rnilormly  good  results  for  liotli  gold  and  siher  were 
obtained  by  the  nitre  method,  although  as  niucli  as 
30  gm.  of  nitre  was  necessary  for  some  of  the 
charges.''— E.  J.  Ha  L  and  C.  W.  Drurv,  .fuiirnul 
Sui:  Chciii,.  Iitil.  {Kill/.  a/i(/ .\li  II.  J  I. ),  Jan.  l.">,  1914, 
p.  29.     (J.  W.) 

METALLUK(;V. 

SEl'AKATtON-  Of  HlAST-FUIIN ACK  DUSt  IIV  El.lOr- 
TIUCAL  I'KEc'lt'l'l'ATION. — "  Another  method  which 
possibly  may  be  applied  to  the  separation  of  dust 
from  blastfurnace  gas  is  the  electrical  precipitation 
of  suspended  particles.  This  system  has  not  so  far 
been  applied  to  any  great  extent  to  the  purilication  of 
blast-furnace  gas,  but  is  claimed  to  have  been 
successful  in  other  directions  in  remo\ing  suspended 
matter  from  gas  and  from  air.  An  example  of  this 
is  the  separation  of  dust  in  cement  plants.  In  this 
system  the  dust  is  deposited  upon  rods  or  wires 
electrically  charged  by  high-tension  direct  current 
which  isintermittently  stopped  to  allow  the  collected 
dust  to  fall  from  the  collecting  rods  or  wires  into  a 
hopper  below." — '\V.  A.  FOKliES,  Injii  and  Coal 
Imde.'i  Jicriiii;  Xov.  21,  1913,  p.  802.     (A.  K.) 


Tkeatinl:  Tailinos  Dumps.  — "  I  read  with  great 
interest  the  description  of  recovery  of  valuable 
material  from  cyanide-tailing  dumps  appearing  in 
the  Eiiffiiicrrlnr/  mid  iVlininii  Joiinud  of  March  22, 
1913.  As  this  information  was  new  to  me,  I  had  the 
crusts  of  our  dump  a.ssayed  at  once  ;ind  found  that 
they  (contained  sullicient  gold  and  silver  to  warrant 
re-treiitment.  I  would  appreciate  a  full  descrijition 
of  methods. 

\lii/i/i/. — The  crust  appearing  on  the  suifar'e  of 
cyani<le-lailing  dumps  is  due  to  the  evaporation  of 
water  from  solulions  containing  dissolved  gold  and 
silver.  Loss  of  water  from  t  he  surface  induces  the 
rising  of  more  siilution  through  the  caiiillary  o[icii- 
ings  ill  t!ie  tailing,  resulting  in  a  coiiceiitr;itioii  of 
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gulil  anil  siher  salts  in  the  surface  crust.  Tliese 
salts  are,  of  course,  soluble  in  water,  and  all  tliat  is 
necessary  to  recover  the  valnal>le  materials  is  to 
dissolve,  separate  solution  and  solids  and  ]uecipilate. 
When  an  o|ieralinj;  mill  is  at  hand,  the  recovered 
sliimniin;;  is  simply  addcil  to  the  material  umler 
treatment.  Skimni'inj;  the  dump  may  he  iierformed 
in  several  ways,  depending'  U|)()n  the  result  desired. 
If  a  very  rich  proiluctis  desired  for  sale  to  a  smelting 
or  milling'  phinl,  an  extremely  thin  layer  should  be 
taken  up,  con  lining  the  material  recovered,  as  nearly 
as  possible,  to  the  pure  surface  crust.  This  can  best 
be  accomplished  liy  sweepin>;  the  surface  li;,ditly  with 
a  broom,  o|icratin},'  on  a  i|uiet  day,  so  that  the  valu- 
able dust  may  not  be  scattered  by  tb.e  wind.  The 
dump  surface,  especially  when  it  contains  much 
slime,  is  very  likely  to'  be  full  of  cracks  through 
which  most  of  the  valuable  dust  may  be  lost.  This 
ditliculty  is  avoided  by  going  over  the  .surface  to  be 
swept  and  tamping  the  cracks  with  a  shovel  liaudle, 
orsiunc  similar  instrument,  closing  the  cracks  and 
allow  ing  the  surface  to  be  swept  without  losing  the 
dust.  Should  an  operating  mill  be  at  hand,  it  will 
very  likely  be  desirable  to  take  up  more  thau  the 
surface  crust,  for  the  upper  half  or  tliree(juarters  of 
an  inch  will  be  impregnated  with  the  valuable  .salts. 
fn  this  case  a  sijuare-pointed,  long-handled  shovel  is 
used,  taking  up  the  surface  for  the  reijuired  depth 
and  forming  little  piles,  which  are  later  taken  to  the 
mill  anil  treated  along  with  the  ordinary  material. 
The  depth  which  it  is  advisable  to  recover  should  be 
determined  by  experimental  te-iting.  After  a  dump 
surface  has  Iteen  tboroughlv  skimmed,  the  whole 
process  may  be  repeated  by  Hooding  the  surface  with 
a  small  ({uautity  of  water  and  allowing  it  to  dry  off 
again  The  proce.ss  is  assisteil  liy  loosening  the 
dump  surface  by  plowing  or  spadivig,  allowing  the 
water  to  reach  considerable  depth.  If  running  water 
is  not  convenient,  rain  will  accomplish  the  desired 
result  as  well.  Current  tailing  from  a  mill  may  be 
disposed  with  a  view  to  future  skimming,  usingnew 
dump  loctations  or  depositing  it  over  old  dump  which 
has  been  skimmed  so  often  that  further  working  is 
not  \»:o{\Uih\ii."]~Ktiqineerinf)  and  Jfininr/  Joiinial, 
Nov. -iit,  1013.     (A.  li) 


St.vju'.s  r.Tvv.K  Mills.--"  in  the  annual  ie|iort 
of  the  New  Kleinfonlein  Mine  for  1912,  Consultiu" 
Engineer  E.  J.  Way  again  returns  to  the  question  o? 
stamps  r.  tube  mill.~,  and  reiterates  the  opinion  that 
for  the  Ivleinfontein  i>re  stamps  are  ti>  be  preferred  to 
tube  mills.  Acting  on  the  advice  of  E  J.  Way.  the 
New  Kleinfontein  .Mine  was  (me  of  the  last  mines  to 
introduce  tube  mills,  and  while  |n-actically  every 
other  mine  on  the  Hand  has  deidareil  in  favour  of 
tube  nulls,  E.  ,1.  Way  still  maintains  that  stamps 
alone  are  mcn-c  economical  and  ellicient.  It  is  e.x- 
plaincil  thai,  the  ultimate  decision  to  einidoy  tube 
mills  at  Kleinfcjntcin  was  entirely  due  to  the  fact 
that  the  site  of  tlie  battery  was  unsuitable  for  erect- 
ing additional  st.-unps,  and  not  to  any  change  of 
opinion  as  to  the  merits  of  tube  mills.  Four  tube 
mills,  centrifugal  sands  pump,  Caldecott  table,  and 
additional  slimes  plant  were  started  during  May,  and 
feu-  comparison  the  pcrioils  selected  are  (>ctober, 
1!M).S,  to  March,  11)1)9.  and  October  to  December, 
191'2.  During  the  former  period,  savs  Mr.  Way.  the 
old  plant  was  working  at  the  normal  capacity  of  the 
cyanide  works,  ami  during  the  latter  perioil  the 
erdargi'd  plant  with  the  four  tube  mills  was  in  full 
CDUiniissiou,  and  aUo  working  norniilly.  With 
regard  to  the  reduction  costs  i)er  ton  niilleij,  it  shcMild 
be   noticed   that   the   ligiires  given  for  the  original 


idant  (4s.  -i'^ltid.)  includes  an  amount  of  Is.  for 
maintenance  of  all  surface  plants,  which  item  was 
formerly  kept  separate  in  the  costs.  It  theiefoie 
follows  from  the  statement  given  below,  that  ibi; 
origin.'il  plant  was  compMralively  nn>re  ellicient  in 
every  way  than  the  ligures  themselves  show  : — 

Iteduction.     lleadiiiss.  T.aiiin;;8.    I'ci-ceiiln'.'L*. 
Cost  per  ton.      Value.        Value.      Extraction. 

Original      plant 

(stamps)      ...     4/2-216        S-64S       (.):W4        9.">-7!l 
Eidarged   plant 

(stamp  tubes)     4'.5-695       7-1)39       DSSU        !)4-6i) 

The  above  statement  shows  that  the  st.imp  and 
tube  mill  combination  cost  more  per  ton  milled,  and 
made  a  lower  extraction,  than  the  stamps  alone  ; 
thus  bearing  out  his  contention  with  regard  to  the 
ore  of  this  mine,  that  stamjis  alone  are  more  ellicient 
'  tlriu  a  combination  of  stamps  and  tul)c  mills.'  It 
ought  to  be  pointed  out,  however,  that  the  ULanager 
in  dealing  with  the  additional  reduction  plant  says: 
'  It  is  now  possible,  with  20  stamps  bung  up,  to  i-rush 
nearly  .;)ll,l)illj  tons  per  mouth  to  a  low  degree  of  line- 
ness,  resulting  in  an  increased  extraction  of  3  <J  com- 
l)ared  with  the  beginning  of  the  year.' 

This  question  of  tube  mills  (-.  stamps  has  also  been 
taken  up  by  Mr.  Stadler,  late  of  the  Cliamber  of 
Mines  Trial  Committee,  who  supports  Mr.  Way,  and 
maintains  further  that,  generally  speaking  for  the 
Kami,  the  cost  of  tube  milling  has  not  been  ahvays 
com|)ensated  for  by  the  increased  extraction  of  gold. 

The  metallurgical  experts  of  the  Consolidated 
Oolilliehls,  on  the  other  hand,  however,  are  not  only 
adopting  tube  mills  as  auxiliaries  to  stamps,  which 
is  the  general  practice  on  the  Rand,  but  are  actually 
disph-icing  stamps  by  the  use  of  additional  tube  mills. 
C^iiite  recently  at  the  Robinson  Deep  Mine  the 
number  of  tube  mills  has  been  doubled,  and  brought 
up  to  10,  while  out  of  the  total  e((uipment  of  300 
stamps,  only  160  are  now  running,  it  being  claimed 
that  tube  mills  to  this  proportion  are  more  econo- 
mical and  efficient  than  stamps.  At  the  Simmer 
Deep,  also,  where  160  stamps  and  9  tube  mills  are  in 
use,  it  is  understood  that  the  monthly  milling  capa- 
city is  to  be  increased,  not  by  the  erection  of  further 
stamps,  but  by  the  addition  of  more  tube  mills. 

According  to  the  annual  report  of  the  New-  Klein- 
fontein Company,  the  ore  reduction  costs  with  2-20 
stamps  anil  4  tube  mills  only  4s.  od.  |ier  ton,  and 
milled  ."149,730  tons  in  191-2.  At  the  Simmer  Deep 
witli  161)  stamps  and  an  average  of  S  tube  mills 
running,  .594,6.50  tons  was  milled  and  treated  at  a 
cost  of  .')s.  .5d.  per  ton.  No  figures  are  .available  as 
yet  from  the  Robinson  Deep,  as  the  additimial  tube 
mills  in  place  of  stamps  have  not  been  running  long 
enough  to  alhtw-  a  fair  comparison  to  be.  made.  At 
the  mines  belonging  to  the  llarnato  group,  how'ever, 
the  tube  mills  are  bcint'  introduced  with  considerable 
suc(-ess,  ami  the  general  opinion  on  tJie  Raiul  is  that, 
as  was  the  case  with  the  Benoni  jirocess  of  treatment, 
Mr.  Way  has  adojited  a  wrong  course  in  delaying  the 
introduction  of  tul)e  mills  so  long  at  tlie  New  Klein- 
fontein."— R.  (Iasc'oyn)';,  Qne.ensbind  Grnmimni/ 
Miiimj  Joiinial,  Dec.  15,  1913,  p.  6o.3.     (H.   A.   W.) 


ELiartROLVSis  OK  A(;up:ous  Solutions  oi-  ■|-ii]'; 
SlMi'LK  Alk,vi,ink  Cv-VNIDi;s.  — "  The  following 
conclusions  Nvcre  at,  arrived  after  consiilerable  experi- 
menting, and  presented  at  the  twenty-fourth  general 
meeting  of  the  .\merican  Electrochemical  Society  at 
Denver,  Colorado  :  (1)  The  hulk  of  the  decomposi- 
tion of  cvanide  occurring  during  electrolysis  is  due  to 
oxygen  liberated  at  the  anode  through  the  decomposi- 
tion  of   water.     (2)  The    principal    linal    reaction   in 
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solutions  of  cyaniile  iviiitaiiiiri",'  inoioi'livi.'  alk;ilii\ily, 
wliicli  ill  cyaiihle  mill  iHHi-lii-e  i>  UMinlly  ihie  to  liiiu!, 
i.->  llie  foniiitioii  of  llii;  rorrcsiMiiKiiiig  alkali  cai- 
Imnatc.  Tliis  ai-comits  for  tlie  fonualioii  of  Xav^u 
aiiiijiiiits  of  calt-ium  i^aiboiiaU-  diiriiii;  tin;  electrolyii(; 
invciiiitation  of  ,t;oM  aiwl  silver  fi-oiii  cyanide  solu- 
tions, (.'ii  A  ciinsiileraliou  of  I  lie  react  ions  previouslj' 
(lisiMisspil  will  exjihiiii  tlie  failiiie  in  many  cases  to 
olitain  re;,'enei'ation  of  cyanide  when  such  regenera- 
tion is  theoretically  possihle.  It  is  apparent  that  the 
ilecomposition  of  cyanide  may  easily  he  ef|ual  to  or 
greater  til  lu  tint  legeneratei  through  the  precipita- 
tion of  the  metal  in  solution  (41  The  Liehig 
titration  for  the  estimation  of  cyanide  in  an  electro- 
lyzed  solution  gives  results  which  are  low.  (5)  The 
changes  taUiiig  place  in  fresh  and  electrolyzed  solu- 
tions, upon  standing,  are  diU'eient.  ((>)  While  not 
wishing  to  discourage  investigators  working  along 
the  Hues  of  aiiling  extraction  with  refractory  ores  by 
electrolysis,  it  is  of  importance  to  call  attention  to 
the  disadvantages  which  nia_y  arise  thiongh  the  in- 
disci  iininate  use  of  electrolysis  with  an  ore  pulp. 
First,  ;i  large  loss  of  cyanide  may  lesult  from  which 
there  is  no  benefit  derived,  and,  .second,  electrolysis 
may  actually  interfere  with  extraction  through  the 
formation  of  a  coating  of  calcium  carbonate  upon  the 
ore  particles."— ('LKVKXGKn  \'.  H.M.I,,  Min  ,>q  and 
Scientific  Prcs.;  Dec.  13.  IOl:i,  [..  927.     (.V.  .Mr A.  J.) 


MIXINC. 

lNTRR\'ATIO.V.\r,  CllMMlSSIDX  Fill;  I '.VII-'IC.\TION 
OF  THK  TESTI.VG  MeTHOD.S  OF  THK  SlAIlILIlY  OF 
E.VPLO.SIVRS. — "The  Commi-ision  recominends  that 
for  the  trauspnrt  of  industrial  explosives  the  [jack- 
ing should  he  made  uniform,  and  that  the  folloiving 
three  tests,  the  first  of  which  would  eliminate  at 
once  explosives  unfit  for  transport,  should  be 
a|)plied.  (1)  Two  samples  waimed  at  75  C  for  4S 
hours  must  show  no  decomposition  or  alteration. 
(•2)  Tile  powdered  dry  explosive  must  not  explode  in 
the  falling  weight  test  for  an  average  fall  weight  in 
excess  of  that  for  picric  acid  and  the  sample  must  heat 
least  as  insensitive  as  picric  acid  when  rubbed  in  an 
uiiglazed  cliiiia  mortar  warmed  to'2ll-3l)  C.  (3)  {(i)  Ex- 
plosives taking  lire  in  a  glass  tube  from  a  fuse 
burning  at  the  rate  of  1  cm.  per  sec.  are  regarded 
as  easily  infiamable  :  (b)  explosives  passing  {u)  are 
poureil  in  rjuantities  increasing  from  lt'5  to  5  gm. 
into  a  red-hot  iron  capsule  ;  (c}  KXl  gm.  of  explosive 
are  tested  on  an  asbestos  sheet  with  an  inni  bar 
heated  to  tlDif  C  :  it  must  burn  slowl}-,  without  ex- 
plosion, and  should  go  out  on  removing  the  bar. 
KxplosjvHs  will  fall  into  various  classes  according  to 
their  liehaviour  under  these  tests."' — Analyst,  Aug., 
Utl3,  p.  377,  from  Eighth  International  Congress  of 
Applied  Chemistry,  Vol.  25,  p.  305.     (T.  D.) 


r.sF  OF  Mui.TUM-K  Dkton.\tors. — '■  With  long 
charges  of  high  explosives  in  blasting  work,  it  has 
sometimes  been  the  custom  to  place  detonators  at 
intervals  in  the  charges,  in  the  belief  that  the  work 
acvomplislied  by  the  explosives  would  be  increased. 
The  results  of  an  investigation  on  this  subject  are 
published  in  the  U.S.  Bureau  of  Mines  Bull.  No.  59. 
Tlie  Eiifiinrerinii  and  Mininr/  JmirnnI  states  that 
tests  were  made  with  insensitive  dynamite,  measur- 
ing ihe  rate  of  detonation  of  ditt'erent  charges 
through  which  varifiusly  spaced  detonatoi's  were 
ilistributed.  The  results  iinlicate  that  extra  ileton- 
ators  distributed  5  in.  a[)art  in  the  cartridge  file  of 
an  insensitive  explosive  40  in.  long  have  a  slight 
teiiilency  to  increase  the  propagation  of  the  ex[)losi\  e 


wave,  but  that  extra  detonators  spaced  10  in.  aiiart 
oH'er  no  advantages.  With  an  insensitive  dynamite, 
such  as  that  useil,  the  inlliieiice  of  the  detonator 
probably  did  not  extend  further  than  5  in.,  and  since 
the  explosion  wave  andthe  detonation  of  the  explosive 
surrounding  the  ilelonator  prohaldy  precedes  that  of 
the  detiuialor,  it  is  evident  that  tlie  latter  would 
have  no  eM'ect  upon  the  detonation  of  the  cliarue. 
It  shouhl  be  noted  that  tlie.se  detonators  wereplai'cil 
by  themselves  without  fuses.  It  is,  however,  often 
advantageous  to  fire  simultaneously  two  or  more 
electric  detonators  placed  in  ditlerent  parts  of  a 
long  charge.  I'nder  siieli  comlitious,  the  time  of 
detonation  is  reduced,  and  the  shattering  effect 
increased.  In  a  li  in.  by  lOO-fl.  churn  drill  hole  in  a 
ciuarry,  filled  with  explosive  for  30  ft.  fnun  the 
bottom,  it  has  been  found  that  one  electric  detonator 
on  top  of  the  charge  will  not  always  produce  a 
complete  detonation  throughout  the  charge,  and  two 
or  more  detonators  are  therefore  often  distributed. 
In  such  a  charge,  30  ft.  long,  a  violent  elfect  is 
obtained  by  placing  one  electric  detonator  5  ft.  from 
the  bottom,  one  5  ft.  from  the  top,  ai.  1  one  in  the 
centre  of  the  charge.  By  this  means  the  time  con- 
sumed in  the  entire  explosion  is  reduced  to  one- 
sixth  and  the  force  of  the  explosion  greatly 
increased." — Qiicenslrind  Govern  inentilininqJoiirn'd, 
Nov.  15,  1913,  p.  577.     (H.  A.  W.) 


"  .\NNUAL  RF.I'ORT  of   THE   CHIEF   IN.SPECTOR  OF 
EXI'LOSIVES  FOR  THE  U.VION  OF  SoUTH  AfRIC.\   FOR 

1912." — "There  are,  in  South  Africa,  three  large 
ex[)losive  factories,  and,  during  the  year  three  small 
'tshi.sa'  stick  fav;torie.s  were  started  in  the  neigh- 
bourhood of  Johannesburg.  The  quantities  of 
explosives  manufactured  were  U,405  tons  at  the 
B.S. .\.  Explosives  Co.,  Modderfontein,  10,554  tons 
at  the  Cape  Explosive  Works,  Somerset  West,  and 
5,931  tons  at  the  works  of  Kynoeh  Ltd.,  Umbogint- 
wini.  There  were  no  accidents  of  note  at  Somerset 
West  and  I'mbogintwini,  but  two,  each  involving 
the  lo^s  of  six  lives  at  Modderfontein.  In  the 
Transvaal  there  were  214  magazines  under  licence. 
In  many  cases,  owing  to  the  exceptionally  hot 
weather,  the  temperature  rose  beyond  95"  F.  (35°  C), 
laid  down  as  the  maximum  permissible  in  the  regu- 
lations. Ill  the  wood  and  iron  magazine,  reipiired 
by  former  regulations,  and  constructed  on  the 
'sub-surface'  type,  the  temperature  rose  as  high  as 
08'  V.  (36'7°  C),  whilst  the  maximum  attained  in  a 
stone  magazine  was  not  moie  than  ^S  F.  (27  S"  C). 
The  niiMiber  of  licensed  magazines  in  Cape  Colony 
was  190.  The  amounts  of  explosives  manufactureci, 
imported,  ami  exported  during  the  year  were  : — 


Manu- 
factured. 

Imported. 

Exported. 

Blasting  gelatine   tons 

Gelignite      ,, 

Dynamite     ,, 

Blasting  i)0\vder...     ,, 
"  Permitted  "    ex- 
plosives          ,, 

13,139 
5,341 
4,371 

40 

43 
02 

79 
30 

53 

229 

258 

18 

Total , 

2-2,891 

207 

49(i 

Detonators No. 

49,415,000 

72,000 

Nitrocoiton  is  imported  by  two  of  the  factories, 
the  Cape  Explosives  Works  being  the  only  one  to 
manufacture  its  own.  19,8S(i  cases  of  safety  fuse 
(500  coils  each)    were   iiujiorted   froni   the  following 
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))Iaces:  Grenl  Britain  ( 1 3, 050i,  (ieiniaiiy  (5,04.5),  and 
Hi;l>,'inMi  (1,791).  Fifty-seven  .samples  of  safety  fn.se 
were  lesteil  dniin^' tliB  year.  Complaints  of  'nin- 
nitij;'  fuse  have  lieen  of  less  frei|UcMt  occnrrenee 
than  fornii'ily.  IS.i  samples  of  explosives  were  dealt 
with  in  the  .lohanneshnif;  lahoratory.  'I'lie  ehief 
items  were  :  blasting  gelatins  (4G),  jielij^nites  (39), 
and  dynamites,  dope  (4.">).  In  the  DurUan  lahoratory 
291  samples  were  examined,  of  whieh  '201  were 
importations.  At  Cape  Town  11.")  samples  were 
dealt  with,  the  chief  items  heini,'  :  blastini;  ;;elatins 
(33),  t;elii;iiites  (31),  and  j;nlir  dynaniiles  (24)."— 
Ma.toi!  a.  J>  Dkvnk  (I  iiion  (iovt  Report,  41, 
1913),  Jrjiininl  nf  tlic  Sariifi/  nf  C/hiiiim/  Industry, 
November  1.5,  1913,  p.  1,033.'    (,I.  W.) 


New  Books. 


AUsop,  F.  C.  Electrie  Bell  Constrnclion.  New- 
Impression.     Cr.  Svo.,  pp.  144.     Spoil.     Net  2s.  6d. 

.'\llsop,  F.  C.  Induetion  Coils  and  Coil  Making. 
New  Impression.  Cr.  Svo.,  pp.  1S4.  S/ioii.  Net 
2s.  (id. 

Allsop,  V.  C,  I'ractical  Electrie  liell  Fitting, 
lltli  Edition.  New  Impression.  Cr.  .Svo.,  jip.  1-S(i. 
Siinii.     Net  2s.  6d. 

Allsop,  F.  C.  Telephones,  their  Constrnetion  and 
Fitlin;,'.  Sth  Ki|iti<jn  witli  Addenda.  Cr.  Svo.,  pp. 
2311.      ^iinii.     Net  2s.  6(1. 

I'.lcd<,  Artlinr.  Tlie  Elementary  Principles  <if 
lllnnnnation  and  Artilieial  LiK'itint;.  Cr.  .Svo..  p]i. 
21S.      Si'iitf,  Girniiroiid.      Net  3s.  Od. 

iJran.e,  .1.  S.  S.  Fnel  :  Solid,  Liipiid  and  (iaseous. 
Svo.,  pp.  3S8.     E.  Aniolil.     Net  12s.  (id. 

(,'aspar,  (!.  N.  Teehnieal  Dictionary.  English- 
Cerman  and  (ierman-lCnijIish.  ICmo.,  pp.  272.  ('. 
jV.  ('ii.^/ifir  C'i.  (Milwankee).      4s.  (id. 

Caspari,  \V.  .\.  Indiarnl>lier  Lahoratory  Practice, 
(yi'.  Svo.,  pp.  204.     MtiiiiiUliin.     Net  os. 

(.'lark,  1).  IC.  The  Mecdianical  Engineer's  Pocket 
liook  of  Tables  Eormnlae,  Unle.s  and  Data,  1914. 
Revised  thron^hont  and  enliU'^eil.  l2ino.  Lorl,-- 
iriKiil.     Net  4s.  Od. 

Clewell,  C.  E.  I,abriralory  Manual.  Direct  and 
Alternating  Current.  S\(i.  ( '/hi/'ukiii  d-  Hull. 
Net  4s.  Od.' 

Clowes,  l''ranU  ai'il  ( '(deinan.  .1.  P..  (,hianlitati\  e 
Amilvsis.  Huh  i;d.  Svo.,  [ip.  612.  V/iiiir/iill. 
Net  iOs.  (id. 

(Jraham,  John.  An  Elementary  Treatise  on  the 
(^alcnhis  for  En<;ineering  .Students.  4th  Edition. 
(Jr.  Svo.,  pp.  ,36S.      Sjioii.      Net  ."is. 

Hazen,  .A.  Clean  Water  and  how  to  get  it.  2nd 
Edition.  Revised  and  Enlarged.  Cr.  Svo.  Cliripmnn 
,(•  Hrill.     Net  6s.  (id. 

flopkinson,  B.  A  Method  of  Measuring  the  Pres- 
sure prodnced  in  the  Detonation  of  Ilii^h  Explosives 
or  by  the  I nipacts  of  linllets.  (lioyal  Society).  4to. 
swd.'      Ihilrtii.      Net  Is.  Od. 

Ilnf^h,  (.\rthnr,  l^lewelyn).  Photo-Electricity. 
Svo. .  ]ip.  I."i2.      Caiiih.    I'liiv.  I'rrxa.     Net  (is. 

Illinois  rniversit'v  Bnlletin.  No.  69.  Coal  Wash- 
ing; in  Illinois  by  V.  C.  Eincoln.  8vo.,  swd.  Chnp- 
iiiiin  <!■  Hull.     Net  2s.  Od. 

K(nnpe,  H.  R.  The  Engineer's  Year  P.oid;  of  For- 
ninlae.  Rules,  Tables,  eto.,  1914.  Cr.  Svo.  Leather. 
C  Liii'firniid.     15.S. 

Kerr,  E.  W.  Power  and  Power  Transmission. 
3ril  Edition.  Revised.  Svo.  Vhfijniinn  f(-  Hall. 
Net  8s.  Od. 


Kerr,  (ieorge,  L.  Practical  Coal-Mining,  .ilh 
Edition,  entirely  revised  and  enlarged.  Cr.  Svo.,  jip. 
790.      (Ir'iffin..     'Net  21s. 

Lyle,  T.  R.  On  the  Self-Inductance  of  Circular 
Coils  of  Rectangular  Section.  (Royal  Society).  4to. 
swd.     iJidnii.     Net  Is. 

Marchant,  "W.  H.  Wireless  Telegraphy.  Illus- 
trated.    Cr.  Svo.,  pp.  2.")4.      W)iit taker.     Net  os. 

Maurer,  E.  R.  Technical  Mechanics,  Statics,  and 
Dynamics.  3rd  Edition.  Svo.  Chapman  <(•  Hall. 
Net  I0.S.  Od. 

Phillips,  F.  C.  Chemical  Gei man.  An  Introduc- 
tion to  the  Study  of  (Jerman  Chemical  Literature. 
Svo.      Williams  ,'(■  j\'.      Net  Ss.  Od. 

Rohinsoii,  W.  The  Elements  of  Electricity.  2nrl 
Edition.     Svo.     Cliapman  <(•  Hull.     Net  10s.  6d. 

Sheppard,  S.  E.  Photo-Chemistry.  Illu.strated. 
Cr.  Svo.  pp.  474.     Loiiomnn.\:     12s.  6d. 

Stewart,  Alfred  "W.  Chemistry  and  its  Border- 
land.    Cr.  Svo. ,  pp.  326.     Lnii(/iiian,<i.     Net  £s. 

Stieglitz,  J.  The  Elements'of  (^liialitative  Chemi- 
cal Analysis.     2  vols.     Svo.     liell.     Net  12s. 

Studt,  F.  E,  The  geology  of  Katanga  and 
Northern  Rhodesia.  An  outline  of  the  geology  of 
South  Central  .4trica.  (Oeol.  Soc.  of  S.  Africa).  10 
plates.     Roy.  Svo.,  swd.,  pp.  64.      Wesley.     Net  21s. 

Thimm,  C.  A.  and  Knoblauch,  W.  Von.  (ierman 
Technical  Words  ami  Phrases  :  and  English-Geiinan 
and  (Jerman-English  Dictionary.  2nd  Ed.,  revisi-d 
and  enlarged.  12  mo.,  |ip.  244.  Marlborough  2s. 
6d.  ;  leather  3s.  6d. 

Wallace,  W.  M.  Ilyilraulics.  For  F^igineeritig 
Students  and  Engineers  in  Practice.  Cr.  Svo.,  pp. 
292.     Ti'chiiicd  J'lih.  Co.     Net  4s. 


.\DDri'l(»\S  TO  SEYMOUR  MEMORIAL 
LIRR.VRV,  2ST1I  FEB.,   1914. 

Arftiniltiirr. 

Sawer,  — .  —  Ci'dara  Memoirs,  Vols.  I.  1o  III. 

Daviilson,  B.  J.  I''arm  ^Maidiinery  and  I'arm 
Motors. 

Agee,  ,.\. — (_'rops  ami  Methods  for  Soil  Improve- 
ment. 

ThomiisDn,  W.  W. — Sea  Fisheries  of  C.ipe  Colony. 

1'hy.iic.s. 

.\bncy.  Sir  W. --Rcs<'arclies  in  Colour  Vision. 
Block,  L. — The  Science  of  Illumination. 
Thomson,  .las.  —  Ccdleclcd  papers  in  Physics. 
Ostwalil,  W. — Natural  I'hilosophy. 
Rutherford, ,). — Radio-active  Substances. 
Parlington,  J.  K. — Thernniilynamics. 
Duchcne,  Capt. — Meclianics  of  the  Aeroplane. 
Lanche^ler,  F.  W. — .Aerodynamics  (new  edition). 
Do.  Aerodonetics  (new  edition). 

.Miiiiiiff. 

Durham,  E.  B. — Jline  Suiveying. 

Price  ami  Ketclnini.  —  Field  and  Oliice  Methods  in 
Surveying. 

I'atcdiell,  W.  II. — Apiilication  of  Electric  Power 
to  MiiM's. 

Charlton,  W.  H. — American  Mine  Accounting. 

Tait,  (t.  W. — (iold  Mine  Accounts  and  Costing. 

Irvine,  Dr.  L.  ({.  —  First  .Vid  in  Mining. 
I'lihlir  Health. 

Rambonsek,  .1.-  Industtial  Poisoning. 

Legge  anil  (Joadby.  —  Lead  Poisoning  and  Lead 
Absorption. 

Hausner,  A.  — Preserveil  l-'oods. 
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Eiigineerinij. 
Birnis,  G.  H.— Boiler  Tests. 
Kratiiley.  F.  H.— Alodern  Carburettors. 
Courtney,  C. — Ma.sonry  Dams. 
Davies,  M.  — Bridf;e  Construction. 
Parker,  P.— Tlie  Control  of  Water. 
Peaboily,  C.  H.— Valve  Gears  for  Steam   Engines, 
Rj;,'^',  A.  — I'raetical  Treatise  on  Steam  Engine. 
Weill),  W.  L. — Kailroad  Construction. 

'The  Industries. 
Amos,  P.  A. — Flour  Manufacture. 
Bourry,  E. — Ceramic  Industries. 
Cocliran,  .1. — Cement  Sjiecilication. 
H.irt,  .J.  \\. — .Sanitary  Plumbing  and  Drainage. 
Middleton,  G.  A.  —  Bnildin-  Materials. 
Pliilipson,  J. — Coacli  Bnibiing. 
Randan.  P — Enamels  and  Enamelling. 
Searle,  A.  B, — Modern  Brickmaking. 
Simmons  and  .A.ppleti)n. — Soap  Manufacture. 
Tliatcher,  A.  G.  H.— Scaffolding. 
Wallis  Tayler,  A.  .J.  —Sugar  Machinery. 

Oeoloriy. 

Craig,  E.  H.  C— Oil  Fiiu'ling. 

Ries,  H. — Ecnnoniii!  Geology. 

Scheithauer,  W. — Shale  Oil  an<l  Tars. 

Woodward,  H   B. — Geology  of  .Soils  and  Substrata. 

Cahen   and    Wuotton. — Mineralogy   of  the   Rarer 
Metals. 

Eli-'ctriciti/. 

La  Cour,  J.  L. — Theory  and  Calculation  of  Elec- 
tiic  Currents. 

Chemist  rji. 

Asch,  W.  and  D. — The  Silicates  in  Chemistry  and 
Commerce. 

.\rrhenius,  S. — Theories  of  Solutions. 

Hergsch,  J. — Mineral  and  Lake  Pigments. 

Bloxain,  A.  G. — Chemistry. 

Bottler,  M. — Bleaching  Agents  and  Detergents. 

(Uaude,  G. — Lhpiid  Air,  Oxygen  and  Nitrogen. 

t'ohen,  Jul.  L. — Organic  Chemistry  (ind  Volume). 

Cohn,  A.  L. — Indicators    and   Test   Papers    (New 
Edition). 

Euler,  H. — General  Chemistry  of  the  Enzymes. 

(Jeorgievics,  H.  — Chemistry  of  Dye-Stutt's 

Haas  and  Hill.— Chemistry  of  Plant  Products. 

Haskins,  H.   D. — Physical    Cliemi.stry  for    I'liar- 
maceutieal  Students. 

Hopkins,  N. — Electro-Chemistry. 

Lewes,  V.  B. — Carbonisation  of  Coal. 

Lunge,  G. — Coal  Tar  and  Ammonia  (2  Volumes)  — 
(New  Edition). 

Lunge,      G. —Sulphuric    Acid      and     .\lkalis     (?i 
■V'nlumes)- (New  EiUtion). 

.Vlasselon. — Cell  nil  lid. 

I'ranke,  E.  .1. — Cyaiit.mid. 

Price,  T.  S.  —  Peracids  and  their  Salts. 

Rogers  and  Aubert  —Industrial  Chemistry. 

Stewart,  A.    W. — Recent  Advances   in    Inorganic 
Chemistry. 

Stewart,    .\.    W.— Recent    Advanees  in   Organic 
Chemistry. 

MetallaraiJ- 

■bminal  of  Institute  of  Metals,  Volume  X. 

Kciriuan  and  Pardoe.— Manual  of  Practical  Assay- 
iiiL;  (New  Edition). 

H.ifman,  H.  (J.— General  .Metallurgy. 

Von  .Juptner,  H.  F.  — Siderology. 

Kodcidiauser  and  Schoenawa.— Electric  Furnaces 
in  the  Iron  and  Steel  Trade. 
Sextoaand  Primrose.— Principles  of  Iron  Founding. 

P.runsvig,  H. — Explosives. 


Abstracts  of  Patent  Applications. 

(C.)  1/13.  Emil  Ullman.  Improvements  in  bottom 
discharge  trucks  and  tlie  like.  '2.1. 13. 
This  application  refers  to  hook  shaped  connecting 
rods  operated  by  a  central  shaft  which  clo.se  the 
dooi-s,  and  the  position  of  the  connecting  rod  when 
the  door  is  closed  is  such  that  the  tendency  to  revolve 
the  .shaft  is  at  a  minimum.  The  longitudinal  shaft 
operating  these  connecting  rods  is  in  turn  operated 
by  a  worm  wheel  and  worm. 

(C.)      8.5/13.       Robert    LillVml    T.iwne    (I),     Cyrns 
Robinson  (i).     Improvements  in  and  relating  to 
processes  for  precipitating  and  separating   metal 
from  solutions.     14. '2.13. 
This  application  is  for  a  method  of  using  zinc-dust 
precipitation  in   which  a  spitzkasten  is  substituted 
for  the   customary    filter   pre.ss.     The   zinc    dust    is 
added  to  the  solution  in  the  usual  way,  and   carried 
along  a  conduit  of  considerable  length  to  etiect  pre- 
cipitation,   the    end    of    the  conduit   being  deeply 
inimer.sed   in  the  spitzkasten.     Near  the  top  of  the 
spitzkasten  is  carried  a  tray  in  which  is  a  bed  of  the 
linely  divided  precipitant  which  both  acts  as  a  lilter  to 
the   uprising   solution  and   as  a   precipitant  of  any 
metal  left  in  .solution.     The  spitzkasten  is  also  pro- 
vided with  canvas  filters  at  the  overllow. 

(C.)  592/13.  Henry  Squarebrigs  Mackay.  Process 
for  extracting  metals  from  low  percentage  ores. 
11.12.13 

This  application  relates  to  a  process  for  the  extrac- 
tion of  copper,  which  consists  in  the  roasting  of 
copper  sulphide  ores  in  such  a  numner  as  to  leave  a 
residual  amount  of  sulphur  as  sulphate  of  copper  (in 
the  case  of  non-sulpliide  ores  surticient  sulphur  is 
added  to  the  roasting  furnace)  to  render  portion  of 
the  copper  soluble.  The  sulphate  of  copper  is  leached 
out,  and  the  copper  electrolytically  iirecipitated,  the 
resultant  sulphuric  acid  solution  being  returned  to 
the  leaching  vat  to  dissolve  the  oxides  of  copjier 
formed  during  the  roast. 

Means  also  are  iirovided  for  purifying  the  leaching 
solution  with  lime  before  precipitation 

Alternatively  hydrochloric  acid  may  be  formed  by 
the  addition  of  sodium  chloride  to  the  sulphate  solu- 
tion and  the  copper  extracted  as  a  chloride. 

(C.)  593/13.  Carl  Davenport.  Winding  and  haul- 
age drums.      11. 12.13. 

This  application  refers  to  an  arrangement  of  a 
hauling  drum  with  the  driving  mechanism  located 
inside  the  drum  by  which  arrangement  it  is  claimed 
that  engine  and  gearing  are  perfectly  protected  from 
dirt  and  dust  and  that  a  constant  lubrication  is  pro- 
vided. 

(C.)  614/13.  Thonuis  Kemplay  Irwin.  Improved 
apparatus  for  the  aeration  and  gasilicatiou  of 
li.|uids.     27.12.13 

This  specilication  deals  with  an  improvel  appara- 
tus for  the  aeration  ami  gasification  of  liquids, 
especially  apidicalilein  the  treatment  of  waste  liquds 
or  sewage  etHnent. 

The  apparatus,  which  the  inventor  calls  a  hydro- 
extractor  is  devised  with  a  cylindrical  or  other 
suitably  shaped  cage  perforated  or  open  where 
desired,  and  mounted  on  a  central  spindle  and  pro- 
vided with  a  surrounding  anuulusof  porous  material, 
through  which  the  liquids  are  filtered  or  aerated. 

(C.)  2/14.  James  Miners  Holman(l),  John  Leonard 
Ilolman  (2).  Improvements  in  or  relating  to  ore 
concentrating  tables.     2.1.14. 
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Tliis  specilication  <lescril)es  an  ore  concentratiii',' 
table  having  a  lecipioeal  ami  circular  motion  and 
with  discontinuous  ritties.  the  separation  of  certain 
particles  of  ore  being  a>sisteil  bj^  electric  or  magnetic 
means. 

(C.)  3/14.  FredericliCarl  WillielmTimm.  Process 
of  treating  materials,  especially  metalliferous 
materials,  for  wasting,  reducing,  volatilizing,  sin- 
tering or  the  like  purpo.ses.  3.1.14. 
This  specilication  describes  and  claims  a  process 
for  roasting,  volatilizing,  chloridizing,  sulphurizing, 
reducing  or  sintering  ores  by  means  of  heated  gases 
and  the  heat  produced  by  the  internal  combustion  of 
heating  materials  in  a  furnace  charge  consisting  of 
the  materials  to  be  treated,  the  temperature  being 
kept  below  the  temperature  necessary  for  the  com- 
plete melting  of  the  inaterials.  The  solid  heating 
material.s,  or  materials  containing  solid  heating 
materials  aie  repeatedly  added  to  tlie  hot  furnace 
charge,  so  that  during  the  internal  combustion  only 
a  portion  of  the  total  (|uantity  of  heating  material 
necessary  for  the  treatment  ot  the  furnace  charge  is 
present  in  the  same.  Any  gold  volatilized  in  the 
exit  gases  is  cooled  and  collecteil  in  water  or  acid 
solutions.  An  illustration  shows  a  horizontal  rotary 
cylindrical  furnace  for  carrying  out  the  process. 


Selected  Transvaal  Patent  Applications. 


KRI.ATINO    to   CHKMLSTRy,    METALLURGY   AND 

Mining. 

Compiled  by  C.  H.  M.  Kiscil,  F.M.Chart.Inst.P.A. 
(liOTidon),  Johauuesburg  (Member). 


( N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  oj  the 
applicant,  and  the  date  that  of  filing. ) 


(P.)  617/13.  Anthony  William  Kicliard  Schieder 
(1),  VVilliam  Spence  Wilson  (2),  George  Innes  Smith 
(3).  Improvements  in  apparatus  forming  receptacles 
for  storing  ex[dosives,  tools,  and  the  like  in  under- 
ground workings  of  mines  or  the  like.     '27. 1"2. 13. 

(C.)  61.S/I3.  Marconi's  Wireless  Telegraph  Com- 
pany, Limited  (1),  Charles  Samuel  Franklin  (2). 
ImprovenuMils  in  aerial  conductors  for  use  in  wireless 
telegraphy.     20. 1'2. 13. 

(P.)  019/13.  John  Hall.  Improvementsin  means 
for  removing  air  from  the  feed  water  passing  into 
steam  generators.     31.12.13. 

(P.)  1/14.  William  Li]ipiatt.  Improvements  in 
catches  or  fastening  devices  for  sliding  doors,  parti- 
tions and  the  like.     2.1.14. 

(C.)  2/11.  .lames  Miners  Holman  (1),  John 
Leonard  Holman  (2).  Improvements  in  or  relating 
to  ore  concentrating  tables.     2  1.14. 

(C.)  3/14.  Frie<lricli  Carl  Wilhelm  Timm.  Pro- 
cess of  treating  materials,  especially  metalliferous 
materials,  for  wasting,  reducing,  volatilizing,  sinter- 
ing or  the  like  pur|)oses.      3. 1. 14. 

(C.)  5/14.  Ottokar  Serpek  (1),  Societe  Generale 
des  Nitrures  (2).  Process  for  lixing  nitrogen  by 
means  of  ferro-alumiuium  or  other  ferro  compounds. 
3.1.14. 

(V.)  7/14.  .lolm  I'ountiu'y  Udal.  Improvement 
in  the  manufacture  of  glycid  di-nitrate.     8.1. 14. 

(C.)  8/14.  Ottokar  Serpek  (1),  Societe  Generale 
des  Nilrure.-"  (2).     Proce.ss  for  the  fixation  of  nitrogen 


by  means  of  ferro-alumiuium  or  other  ferro  com- 
pounds.    5.1.14. 

(C.)  9  14.  Thomas  Harrison  (1),  Daniel  Corlett 
(2).     .'V  new  type  of  roller.     6.1.14. 

(C  )  10/14.  Ki(diard  Rice  Vesey  Jeffreys.  Im- 
provements in  and  relating  to  stamp  mills.     6.1.14. 

(P.)  11/14.  Richard  Rabbieh.  A  new  and  im- 
proved brake  for  railway  train  and  other  vehicles 
and  the  like.     6.1.14. 

(P.)  13/14.  Thomas  Matthews.  A  new  process 
for  obtaining  pulsation  by  means  of  liquid  or  fluid 
pressure  and  without  the  ail  of  plungers.     7.1.14. 

(P.)  14/14.  Enoch  ivenyon.  Improvements  in 
the  Knal  dressing  of  tin  and  other  ores  and  means 
therefore.     7.1.14. 

(C.)  15/14  and  16/14.  Guglielmo  Marconi  (1), 
Marconi's  Wireless  Telegraph  Company,  Limited  (2). 
Improvements  in  transmitting  apparatus  for  use  in 
wireless  telegraplij'  and  telephony.     8.1.14. 

(C.)  17/14.  Gnstaf  Andersson.  Iniprovemenls 
in  pneumatic  hammers  and  rock  drilling  machines. 
8.1.14. 


Changres  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 


Armstrong,  E.  'D.,(o  "  The  Ranch,"  Mica  Street, 

New  South  Wales,  Australia. 
Burt,  W.,  l/n    Rhodesia:    East   Rand    Pro]irieta]y 

Mines,  Ltil.,  P.  O.  Box  57,  Easr,  Rand. 
Devik.S,    R.,   l/o  Johannesburg;  Witwatersr.ind   G. 

M.  Co.,  P.  O.  Box  1,  Knights. 
Gilbert,    T.    W.,    l/o  Roodepoort  -,    c/o   Robinson 

Itandfontein,  Ramlfontein. 
lU'LLAUll.sEN,    B.    C,   l/o    Johannesburg;    10,  Pil- 
grim Street,  Newcastle-Tyne,  England. 
Hill,   J.    W.,    l/o    Scotland";    Abos.so   G.    M.    (H., 

Abosso,  W.  Africa,  via  Sekondi. 
Hunter,  C,  l/o    Swaziland;    Inst,   of  Mining  and 

Metallurgy,  1  Finsbury  Circus,  London,  E.C. 
Mauearlank,     T.     M.     M.,    l/o     Mexico;     Santi> 

Antonio  do  Jnqiua,  Mnnicipio  de  Iguape,  Estadci 

de  S.  Panlo,  Ibazil. 
Mares,  W.  II.,  l/o  Germiston  ;  P.  O.  Box  39,  Rand 

fontein. 
McLennan,   J.,    l/o   Roodepoort;  c/o  Union  Clul>, 

Johannesburg. 
Newiieky,  J.  W.,  l/o  W.  Africa  ;   13,  Austin  Fri.ii^, 

London,  E.C. 
XlsiiETII,  G.   F.   A.,  //o  Rliodesia  ;   P.   U.   Box  6221, 

.lohannesburg. 
RoUEirrs,     E.,    l/n    Biakpan  ;    121,    Prairie    Strci'l, 

Rossettenville. 
Sim,  A.  C,   M.,  to  2  &    3,   Walter  Mansions,  ElolV 

Street,  Johannesburg. 
Thomas,   H.   T.,  l/o  England:   Champion    Reefs  G. 

M.   Co.,  Mysore  State,  S.  India. 
WaI'.RE.V,   H.,  l/o  .lohannesburg  ;  New  Heriot  G.  M. 

Co.,  Ltd.,  P.,0.  Box  10,  Cleveland. 
WeiskoI'F,    Dr.    E.,    l/o    Japan;     .Vulhors"    Cluli. 

London. 
Wiley,   H.,    l/o  Ireland  ;    Eileen    Alannah    Mines, 

Ltd.,  Eilfel  Flats,  Gatooma,  Rliodesia. 
Wilson,  .1.   H.,  to  Knights  Deep,  Ltd.,  P.  O.   Box 

143,  Germiston. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
April  18  th.   1914. 


The  Ordinary  General  fleeting  of  the 
Societj"  was  held  in  the  Soutli  African  School 
of  Mines  Building,  .Joliannesburg,  on  Satur- 
day, April  18th,  1914,  Mr.  Alex.^Richardson 
(President)  in  tlie  chair.  Tliere  were  also 
present : 

33  :\lembers  :  Prof.  G.  H.  Stanley,  Messrs. 
-J.  E.  Thomas,  H.  A.  White,  J.  Gray,  H. 
Mever,  C.  Toombs,  F.  W.  Watson,  John 
Watson,  A.  Whitbv,  Prof.  .J.  A.  Willcinson, 
A.  F.  Crosse,  Dr.  \j.  .Moir,  .J.  K.  Williams 
(Members  of  Council),  J.  Q.  Braidwood,  J. 
Chilton,  .J.  G.  Dealv,  T.  X.  Dewar,  J.  M. 
Dixon.  K.  C.  Evans.'H.  W.  Gill.  C.  .J.  Grav, 
R.  .J.  Hastings.  W.  E.  -John,  E.  A.  Osterloh, 
F.  D.  Phillips,  E.  Eoberts,  A.  :\lalcolm  Sim, 
A.  L.  Spoor,  .J.  A.  Tavlor,  A.  Thomas,  E.  M. 
Weston,  P.  H.  :\I.  Whyte,  and  H.  B.  Wil- 
liamson. 

f)  .Associates  and  Students:  ^Messrs.  IT.  S. 
Ball,  G.  J.  V.  Clarence,  .J.  Gibson,  G.  F. 
-Alathews,  E.  J.  JNIoynihan,  and  W.  Waters. 

9  Visitors,  and  Fred  Eowland  (Secretary). 

MTXUTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

NEW   MEMBERS. 

Mr.  .J.  Watson  and  Prof.  G.  H.  Stanley 
were  elected  scrutineers,  and  after  their 
scrutiny  of  the  ballot  papers,  the  Chairman 
declared  that  the  candidates  for  membership 
had  been  elected  as  follows:  — 
(.ioocil,   Haruv  VAX    Brkiia,  Crown    .Miiie.«,  Ltd., 

P.  O.  Kox  101.  down  .Mine.*.     Cyiiiiider. 
Xkr.sov,  Hexhy  Wilson  Stanley,  Crown  Mines, 

litil.,  P.  (».  liox  KM,  Cronri  Mines.      Cyanider. 
PATKiisdN,    Gkocce    ()(;ilvie.     New     <;odi     Oold 

.Mines,   Ltd.,    P.    (>.    liox    1096,   Jolianneiibnrg. 

^line  Surveyor. 


The   Secretary  announced  that  since  the 
last  meeting  of  the    Society    the    following 
Associates  and  Students  had  been  admitted 
by  the  Council : 
As  Associate)? — 
Bourne,  Frederick  Charles,  B.S  A.  Explosives 

Co.,  Ltd.,  612,  Salislmry  Honse,  London,  E.G. 

Manager. 
Harding,  John  Powell,  Consolidated  Langlaagte 

Mines,  Ltd.,  P.  O.  Box  1."),  Langlaagte.     Chief 

Sampler. 
Olsson,    C.\RL    H.iai.:mar,     Cluny    House,    Grace 

Street,  .leppestown.     Painter. 
Wn.vn'H,    Charles   Osborn,    P.    ().    Leeuwpoort, 

Transvaal.     Jline  Surveyor. 
As  Students — 
.Meyer,  Theodor  Carl  August,  S.  A.  Scluiol  of 

Mines  and  Technology,   P.  O.  Box  1176,  .Johan- 

iieshurg.     Student. 
ViEUX,  Jean  Le,  S.  .A.  School  of  Mines  and  Tech- 
nology, P.  O.  Box  3911,  Joh.auneshiug.   Student. 

General  Business. 

Mr.  Andrew  F.  Crosse  (Past-Pirsidrn'): 
I  should  lil;e  once  again  to  say  that  we  want 
farmers  and  landowners  to  send  in  to  our 
Mining  Exhibition  some  of  the  mineral  pro- 
ducts of  the  country,  as,  for  instance,  speci- 
mens of  asbestos,  graphite,  mica,  salt,  fire- 
clay, limestones,  magnesite,  oil-shales  and 
base  metals. 

The  President:  As  far  as  matters  have 
gone  at  present  in  connection  with  the  jMiniug 
Exhibition,  it  bids  fair  to  be  a  great  success 
this  year.  In  addition  to  the  various  ex- 
hibits we  are  going  to  have  a  series  of  lec- 
tures, as  follows: — Piescue  Apparatus,  by 
Dr.  Irvine ;  Safety  Measures  in  regard  to 
Explosives,  by  Mr.  W.  Cullen;  Safety 
Measures  in  Alining,  by  ]\Ir.  Archil)ald  ;  Elec- 
tric Blasting,  by  Mr.  Girdler  Brown ;  and 
Safetj'  Measures  in  Shaft  Sinking,  by  Mr.  C. 
B.  Saner. 

The  Secretary:  You  were  notified  last 
month  that  llio  Piand  ^lutual  .\ssurancc 
Company  had  offered  a  number  of  prizes  for 
Safety  First  Devices.  This  month  I  have  to 
advise  you  that  the  South  .U'rican  Pied  Cross 
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Society  luis  presented  a  prize  of  £5  aucl  a 
Bronze  ^Medal  for  tlie'  best  stretcher  suitable 
for  use  underground,  a  prize  of  £5  for  the 
best  ambulance  a]ipliance  of  any  descrijition 
(excepting  stretchers),  and  a  bronze  medal 
for  the  best  first  nid  box  exhibited. 

Prof.  G.  H.  Stanley  (Vicc-Prcsiilnili: 
I  think  before  we  pass  on  to  the  next  busi- 
ness there  is  one  matter  that  should  be 
attended  to  and  put  formally  on  our  :\rinutps. 
I  refer  to  the  visit  we  paid  recently  to  the 
Crown  ]\lines :  I  think  we  sliould  pass  a 
hearty  vote  of  tiianks  to  the  Directors  and 
Management  of  tlie  Crown  Mines,  as  well  as 
to  the  officials  who  showed  us  round.  They 
were  all  very  kind  and  most  hospitaiile;  and 
I  am  sure  we  all  had  a  most  instructive  and 
interesting  visit.  Tlie  very  least  we  can  do 
is  to  let  them  know  how  highly  we  appre- 
ciated it. 


A  METHOD  OF  ASSAYING  CONCEN- 
TRATES AND  BATTERY  CHIPS  FOR 
GOLD  AND  PLATINUM  METALS. 


(Briul  at   Frhniiiri/  Mnfiiuj.    191  L) 


By  Andrew  F.  Crosse,  M.Iii.st.M..M.  (Past- 
President). 


nisoussioN. 
Mr.  F.  W.  Watson  (Member  of  CoiinciJ): 
When  Air.  Crosse's  name  was  put  down  on 
the  Agenda  for  a  paper  on  Assaying  Concen- 
trates, etc.,  for  Platinum  and  Gold,  I,  and 
I  am  certain  many  other  members,  tliought 
we  were  about  to  receive  some  new  light  on 
this  problem,  which  previously  had  been  tlie 
subject  of  a  competition  in  this  Society.  1 
must  confess  I  was  disappointed  on  reading 
the  author's  description  of  his  method,  as  it 
appeared  to  me  tliat  he  had  taken  "  Brevity 
is  tfie  soul  of  wit  "  for  his  motto  wlien  coni- 
piling  his  contrilnition,  tlie  motto  iieing  most 
strictly  adhered  to  in  jireseutiiig  experi- 
mental results  to  iiack  u])  his  metliod  of  pro- 
cedure. In  my  opinion  the  author  does  not 
show  sufficient  proof  that  cadmium  will  pre- 
vent solution  of  platinum  in  dilute  nitric 
acid,  in  presence  of  an  exi'css  of  silver. 
When  questioned  on  tliis  ])<)int  liy  .Mr. 
Rusden,  Mr.  Crosse  gave  as  his  reply  that 
cadmiinn  is  one  of  tlie  metals  which  precipi- 
tate platinum.  Can  Mr.  Crosse  tell  us 
definitely  if  this  precipitating  effect  takes 
place  quantitatively  in  presence  of  an  excess 
of  nitric  acid  and  silver'.'     If  we  examine  the 


action  of  dilute  nitric  acid  on  zinc — a  metal 
very  closely  allied  to  cadmium — we  find  that 
an  oxide  of  nitrogen  (N„0)  is  liberated  so 
that  the  action  of  zinc  in  the  presence  of 
HNO3  cannot  be  compared  to  tliat  in  which 
it  acts  as  a  reducing  agent,  owing  to 
nascent  hydrogen  being  evolved  (as  in  pres- 
ence of  HoSOj)  or  when  it  precipitates  a 
metal  by  simple  displacement.  Cadmium 
also  dissolves  in  dilute  nitric  acid  with  evolu- 
tion of  oxides  of  nitrogen,  it  is  less  electro 
positive  than  zinc,  and  consequently  its  j)re- 
cipitating  effect  is  weaker.  The  author  says 
himself  that  "  these  points  require  a  lot 
more  exjierimenting  on,"  and  1  think  this 
experimenting  would  come  most  fittingly 
from  the  ])ropoiinder  of  the  method,  and  it 
should  not  be  left  to  someone  else  to  do  the 
spade  work.  Further,  in  Mitchell's  Prac- 
liraJ  Assaijiny,  a  process  is  described  for 
extracting  platinum  metals  in  which  zinc  is 
used,  and  the  bulk  of  the  zinc  is  removed  by 
HCl.  It  is  stated  that  nitric  acid  cannot  he 
employed  to  remove  zinc  from  the  residue  as 
(')  "  I'art  of  the  platinum  metals  will  be 
dissolved  or,  at  best,  so  suspended  in  the 
fluid  that  filtration  is  impossible."  Will 
this  difficulty  not  obtain  with  a  metal  so 
closelj'  resembling  zinc  as  cadmium".'  At 
any  rate,  more  definite  and  fuller  results 
should  be  shown  before  an  assayer  is  asked 
to  go  to  the  trouble  of  fusing  a  silver-cum- 
gold,  platinum,  etc. — bead  with  cadmium 
under  a  layer  of  sodium  cyanide.  The  next 
stage  calling  for  remark  is  the  fusing  of  the 
resi<lue  with  acid  sulpliate  of  jiotash  in  a 
jilatinum  dish.  Does  the  author  consider 
that  jilatinum  is  so  immune  to  tlie  action  of 
fused  bisulphate  tliat  it  is  safe  to  fuse  a  resi- 
due, which  is  being  as.sayed  for  this  metal, 
with  bisulphate  in  a  platinum  vessel''  If  so, 
then  I  regret  I  cannot  agree  with  him  for, 
from  actual  experience,  I  have  found  that 
fusing  bisulphate  in  a  platinum  crucible  has 
a  marked  effect  on  the  crucible  and  reduces 
its  weight  appreciably.  Here  is  an  instance 
in  whicli  a  little  explanation  and  less  brevity 
would  have  been  advantageous.  Why  in- 
clude such  a  risky  and  faulty  process  in  the 
assay  at  all'.'  Is  it  to  remove  ruthenium  or 
rhodium".'  If  so,  I  might  remind  the  author 
that  he  has  never  found  these  metals  in  the 
filtrate  after  fusion,  and  consequently  has 
never  had  actually  to  remove  them.  Per- 
liaps  the  author  will  enlarge  on  this  point  in 
liis  reply.  It  seems  to  me  that,  in  the 
method  vmder  discussion,  the  assayer  is  re- 
commended to  use  a    complicated    process, 

(1)  ilitcheU'^  Manual  of  Practical  Assaying:  Oth  Ed.,  p.  787. 
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and  perform  too  much  anah-tical  gjmnastics 
(to  quote  Professor  Arnold's  term),  with 
very  little  benefit  for  the  supplementary 
labour  involved. 

In  preeipitating  gold  from  a  solution  of  the 
chlorides  of  that  metal  and  platinum,  atten- 
tion should  be  given  to  mass  action.  A  re- 
agent which  precipitates  gold  and  not 
platinum  when  the  metallic  chlorides  are  in 
separate  solutions  may  precipitate  some 
platinum  along  with  the  gold  when  the  two 
are  together.  We  have  noticed  tliis  in  pre- 
ci])itating  gold  in  alkaline  solution  by  means 
of  hydrogen  peroxide,  and  i)recautions  have 
to  he  taken  to  purify  the  i)recipitated  gold. 


THE  WITWATEKSHAND  EAliTH 
TliE-MOKS. 


By  H.  E.  Wool),  M.Sc,  F.E.Met.S.  (of  the 
Union  Observatory). 

Previously  to  the  year  IflOH  it  had  been 
generally  considered  that  South  Africa,  from 
a  seismologieal  point  of  view,  was  quite  a 
stable  part  of  the  world,  earthquakes  being 
practically  unknown  phenomena  over  this 
region.  Thus  according  to  the  late  Professor 
Milne,  writing  in  1905; — "'  For  ten  years  at 
least  South  Africa  has  not  produced  a  single 
world-shaking  earthquake.  .  .  .  At  the  pre- 
sent time  the  greatest  seismic  activity  in  the 
African  continent  is  to  be  found  in  the  high 
lands  of  Algeria  and  in  the  vicinity  of  the 
Great  Lakes  and  Aliysiunia.  The  origins 
of  the  displacements  along  the  line  of  the 
}iIozamiiique  synclinal  have  apparently  been 
too  far  from  the  African  coast  to  be  felt,  but 
thej'  have  been  recorded  in  very  distant 
countries."  Thus  there  are  recognised  cen- 
tres of  seismic  activity  in  Northern  Africa 
and  off  the  East  Coast,  but  South  Africa 
itself  was  considered  to  be  a  very  stable 
region . 

In  the  year  1908  considerable  interest  was 
arovised  in  seisnuc  questions  in  South  Africa 
by  the  occurrence  over  the  Witwatersrand  of 
a  continued  series  of  local  treinors  or  small 
rartli(|\iake  shocks.  None  of  these  tremoi's 
was  (if  sufficient  iutiiisify  in  do  the  least 
amount  of  damage  to  human  life  or  property, 
but  their  comparati\ely  frequent  occiuTence 
raised  important  questions  as  to  their  origin. 
The  fact  that  they  appeared  to  be  localised 
on  the  Witwatersrand  naturally  suggested 
that  they  might  be  connected  in  some  way 
with  the  extensive  mining  operations  cai'ried 
on     there,     iiut     further     investigation     was 


necessary  before  any  connection  between 
the  two  could  be  established.  Similar  slight 
shocks  Were  experienced  for  a  series  of  years 
at  a  small  village,  Comrie,  in  Scotland,  and 
in  this  case  there  were  no  mining  operations 
in  the  neighbourhood.  To  obtain  further 
evidence  on  the  question  of  the  origin  of  the 
tremors,  earthquake  records  or  seismo- 
graphs were  established  at  the  Observatory 
and  also  by  the  Mines  Department.  These 
instruments  have  the  great  advantage  that 
wiiatever  evidence  the3-  give  of  an  earth- 
disturbance  is  free  from  any  personal  factor. 
An  earthquake  or  earth  tremor  is,  as  a  rule, 
so  sudden  a  jdienomenon  that  probably  no 
two  people,  standing  in  the  same  vicinity, 
would  receive  the  same  impression  of  it  or 
would  give  similar  accounts.  What  the 
seismograph  does,  when  suitable  precautions 
are  taken,  is  to  fix  the  actual  time  of  occur- 
rence and  duration  of  any  earth  movement, 
indicate  the  nature  and  amplitude  of  the 
movement,  and  to  give  certain  evidence  as 


UecinJ  ()(  \Vitwatersra?id  Local  Tieiiior  ou 
January   30,  1912. 

to  the  distance  of  the  source  of  the  disturb- 
ance. The  Johannesburg  seismographs  at 
once  showed  that  the  local  tremors  were  dis- 
turiiances  of  the  single  wave  type,  that  the 
amplitude  of  disturl)ance  was  extremely 
small,  and  that  comparatively  small  masses 
of  earth  were  concerned  in  the  movement. 
To  treat  an  actual  case  : — On  Januarj'  30th, 
1912,  at  7.83  p.m.,  many  people  in  Jolian- 
nesburg  felt  two  comparative!}'  sharp  shocks 
in  succession.  I  felt  these  myself  and  made 
a  note  at  the  time  that  the  stoep  of  my  house 
seemed  to  ripple  several  times  in  a  direction 
N.W.  to  S.E. 

The  seismograph  record  at  the  Observatory 
shows  that  there  were  three  tremors  within 
thirty  seconds,  of  which  tremors  the  first 
was  the  most  severe.  This  tremor  is  repre- 
sented by  a  sudden  jerk  of  the  recording 
needle    from    its    equilibrium    position,    but 
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there  is  no  intlication  of  any  extended  vibra- 
tion having  been  set  up.  The  instrument 
thus  suggests  that  the  tremor  of  which  tins 
is  a  tj^pe  is  caused  by  the  sudden  slight  sHp 
of  a  comparatively  small  mass  of  earth  from 
one  position  of  rest  to  another.  This  record 
of  January  30th,  19r2,  was  shortly  followed, 
on  February  20th,  lOl'i,  by  a  record  of  a  very 
different  type  altogether.  This  record  repre- 
sents a  true  South  African  earthquake,  the 
centre  of  which  was  situated  vs-ithout  any 
doubt  near  the  southern  border  of  the  Orange 
Free  State,  in  the  vicinity  of  Koffyfontein 
and  Jagersfontein.  It  was  of  sufficient  in- 
tensity to  cause  damage  to  buildings  within 
an  area  of  about  5,000  square  miles  and  to  be 
felt  over  an  area  of  rouglily  100,000  square 
miles.  The  Johannesburg  seismographs  in- 
dicated extensive  oscillations  of  the  earth 
which  persisted  for  about  twenty  minutes. 
Yet  this  earthquake  was  noticed  only  by  a 
comparatively  few  people  in  Johannesburg. 
The  comparison  of  the  record  of  a  Witwaters- 
rand  local  tremor  with,  the  record  of  a  true 
South  African  earthquake,  such  as  the  one 
which  occurred  on  February  20th,  1912, 
leads  to  the  following  conclusions:  — 

(i.)  The  origin  of  the  local  tremor  is  close 
at  hand  and  probably  on  the  Wit- 
watersrand  itself. 

(ii.)  The  actual  amount  of  earth  move- 
ment is  extremely  small. 

(iii.)  A  quite  small  rnass  of  earth  is  con- 
cei'ned  in  the  movement  at  the  origm. 

The  following  table  will  show  that  the 
frequency  of  these  local  tremors  has  been 
increasing  during  the  past  few  j-ears  :  — 

Yp.,,.  Number  of  Local 

Treiiiuis  fell. 

1908 7 

1909 3 

1910 12 

1911  14 

1912 ;;s 

1913 82 

1914  (to  March)   l;j 

I  aui,  therefore,  led  to  tlie  following  con- 
clusions : — That  the  ^^'itwatersrand  tremors 
are  semi-artificial  in  oi'igiu,  and  that  the 
ultimate  cause  of  them  is  to  bo  found  in  thb 
extraction  of  large  amounts  of  rock  and 
water  from  cf.mparatively  small  depths  be- 
neath tlie  surface.  I  imagine  that  the  com- 
l)ined  effect  of  mining  and  water-pumping 
operations  is  to  divide  up  the  grbund  beneath 
the  surface  into  small  sections,  which  may 
be  sub-divided  further  by  existing  faults. 
These  small  sections  gradually  become  un- 
stable,   owing    to    the    withdrawal    of    their 


supports,  and  suddenly  slip  by  small  amounts 
into  positions  of  greater  stability.  This  slip- 
jiing  communicates  a  slight  jar  to  the  sur- 
rounding ground,  and  the  effect  is  radiated 
as  a  single  wave  of  small  amplitude.  There 
is  no  evidence  to  show  that  this  happens  only 
in  one  particular  region  of  the  Witwaters- 
rand,  but  the  localities  over  which  the  shocks 
are  felt  are  found  more  frequently  along  the 
Central  and  Eastern  Band  than  along  the 
Western  Band.  The  existing  records  do  not 
indicate  that  the  local  tremors  are  more 
frequent  at  any  particular  season  of  the  year, 
so  that  it  does  not  appear  that  their  occur- 
rence is  facilitated  by  weather  changes,  etc. 
The  length  of  the  records  is,  hovi'ever,  too 
short  to  make  any  definite  decision  on  this 
pohit. 

We  come  now  to  the  question  whether  the 
Witwatersrand  tremors  are  similar  to  tremors 
which  have  occurred  in  other  parts  of  the 
world.  Between  1883  and  188o  small  but 
distinctly  sensible  earth  shocks  were  felt  in 
portions  of  the  town  of  Sunderland,  England. 
They  were  accompanied  by  rumbling — some- 
times dull,  but  often  loud — by  tlie  rattling 
of  crockery  and  furniture,  and  frequently  by 
very  distinct  shakes  of  the  entire  framework 
of  buildings.-  In  a  report  on  the  origin  of 
these  tremors.  Professor  Lebour  states 
(British  Association  Eeport,  1885)  that  the 
town  of  Sunderland  stands  upon  the  Permian 
Magnesian  Sandstone,  which  is  300  to  400 
feet  thick  beneath  the  town.  This  rock  is 
riddled  with  cavities  of  every  size  and  shape. 
Every  thousand  gallons  of  Sunderland  water 
l)umped  up  and  ultimately  discharged  into 
the  sea  represents  one  2'"i'u<l  wf  stone 
abstracted.  It  follows  necessarily  that  the 
vaults  of  cavities  must  from  time  to  time 
give  way  and,  in  collapsing,  produce  con- 
cussions accompanied  bj'  noise,  but  limited 
in  the  area  over  which  their  effects  would  bo 
felt.  In  short,  it  seemed  to  Professor 
Lebour  that  in  such  natural  stone  falls  at 
moderate  deptlis  a  sufficient  explanation  of 
the  Sunderland  earth  shocks  was  found. 

In  an  issue  of  the  Mining  Journal,  Lon- 
don, 1910,  J)v.  C.  Davison  discusses  the 
relation  between  earth  shakes  or  local 
tri'iiiors  and  true  t'artltquakes.  In  an  ordin- 
ary earthquake,  he  points  out,  tlie  siioclv 
generally  begins  with  a  faint  tremor  which 
rapidly  increases  in  strength  until  a  series  of 
strong  vibrations  is  felt,  and  then  dies  away 
again  in  a  tremor.  An  earth  shake,  as  a 
rule,  begins  with  one  strong  vibration,  lilco 
that  caused  by  blasting  or  the  fall  of  a  very 
licavy  body,  and  this  may  be  followed  by  a 
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very  brief  tiviiior,  such  as  would  naturally 
follow  fither  of  these  occurrences.  Also  the 
eai-th  tremor  lasts  on  the  average  for  not 
nioie  than  two  seconds.  The  Johannesburp; 
seismograph  records,  as  has  ijeen  previously 
shown,  give  exactly  this  difference  between 
a,  local-  tremor  and  a  true  earthquake.  Such 
eartli  shakes  or  local  tremors  occur  in  mining 
districts  in  Great  Britain,  e.g.,  in  the 
Khondda  Yallej'.  From  the  evidence  col- 
lected. Dr.  Davison  concludes  that  the  cen- 
tres of  the  areas  disturbed  by  the  earth 
shakes  lie  close  to,  and  on  the  downthrow 


would  fade  awa^y  rapidly  from  tlie  centre ; 
the  shock  and  sound  would  be  of  brief  dura- 
tion and  would  closely  resemble  those  pro- 
duced by  tlie  fall  of  a  heavy  mass  of  rock. 
If  this  be  a  correct  explanation  of  the 
origin  of  the  earth  shakes — and  it  seems  to 
account  for  all  their  peculiar  features — it 
follows  that  the  shakes  cannot  be  classed 
either  with  true  or  with  spurious  earth- 
quakes. Thej'  are  of  natural  origin  in  so  far 
as  they  are  produced  by  fault-slips,  but  of 
artificial  origin  in  that  the  slips  are  precipi- 
tated   by    liuman     labour    and   not    by    the 


Record  of  tlie  Oran;^e  Free  State  Eartliquiike  of  February  :20,  191-i. 


side  of  known  faults.  By  the  withdrawal  of 
the  coal  (or,  it  may  be,  by  the  lowering  of 
the  water-level  by  pumping  in  other  parts  of 
the  mines)  the  rock  above  is  deprived  to  a 
great  extent  of  its  support,  and  tends  to 
sink  down  and  close  up  the  worked-out  seam. 
Nowhere  can  this  tendency  be  greater  than 
where  tlie  rf)ck  is  severed  by  a  fault.  Here 
the  sinking  would  take  place  by  small  fault 
slips,  each  of  which,  by  the  friction  result- 
ing, would  give  rise  to  a  rather  strong  shock. 
But  as  the  slip  would  only  affect  a  small 
region  of  the  fault,  and  would  occur  at  a 
slight    deptii,    the    intensity    of    the    shock 


gradual  cooling  and  warping  of  the  earth." 

Some  of  the  small  earthquakes  which 
have  been,  felt  in  Germany  are  considered  to- 
be  due  to. the  falling  in  of  the  roof  of  enor- 
mous subterranean  cavities  formed  b.y  the 
long-continued  solvent  action  of  water  on 
deposits  of  rock-salt,  limestone  and  gypsum. 
Such  causes,  however,  can  have  given  rise 
to  only  very  slight  shocks,  and  must  be  quite 
subordinate  to  subterranean  disturiiances. 

These  reports  on  the  origin  of  small  local 
shocks  in  other  parts  of  the  world  appear  to 
confirm  the  conclusions  at  wliicii  T  had 
arrived,    nam.elv,     that    thi-    Witw.-itersrand 
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earth  tremors  are  due  to  the  slipping  of  rock 
masses  which  have  been  rendered  unstable 
by  mining  and  water-pumping  operations, 
and  that  the  slipping  is  probablj-  most  fre- 
quent in  the  neighbourhood  of  existing  fault- 
])lanes.  In  a  paper  contributed  to  the 
■  Bulletin  of  the  Seismological  Society  of 
America,"  Vol.  III.,  September,  1913,  I 
have  dealt  with  the  general  question  of  the 
seismological  state  of  South  Africa,  and  have 
there  expressed  the  opinion  that,  whereas 
on  the  whole,  South  Africa  is  extremely 
stable  from  a  seismological  point  of  view, 
there  are,  however,  withiu  it  four  distinct 
regions  of  instabilitj' : — the  southern  part  of 
the  Orange  Free  State  along  the  Cape  bor- 
der, the  Eustenburg  district  of  the  Trans- 
vaal, the  Zoutpansberg  district  of  the  Trans- 
vaal, and  the  eastern  slopes  of  the  Drakens- 
lierg  ^fountains. 

Mr.  H.  A.  White  (Vicc-Prciideni):  I 
slioidd  like  to  propose  a  cordial  vote  of  thanks 
to  ^Ir.  Wood  for  this  able  and  interesting 
paper.  I  think  he  has  put  it  all  very  clearly 
befoi'e  us,  and  has  been  rather  modest  in 
emphasising  the  conclusions  he  has  come  to. 
The  paper  is  a  result  of  the  request  made 
by  the  Council  to  ]\Ir.  Wood  to  give  us  his 
view  on  the  matter,  it  having  come  to  oui' 
knowledge  that  he  had  a  lot  of  information 
on  the  subject  which  we  felt  should  be  put 
forward  before  the  Witwatersrand  generally. 
You  will  remember  when  we  visited  tlie 
Observatory  not  long  ago  we  had  the  oppor- 
tunity of  seeing  these  instruments'  in  action 
and  seeing  how  very  delicate  they  were. 

Mr.  Andrew  F.   Crosse  (Past-President) : 
I    liave    much    pleasure    in    seconding    this 
motion.     In  the  early  days  we  never  felt  any   ; 
earth  tremors,  but  there  have  been  a  great   | 
many  in  recent  years.       Would  the  author   i 
inform  us  whether  it  is  perfectly  certain  that 
known  falls  of  rock  have  occurred  at  mines 
synchronising  with  earth  tremors?     That  is 
an  important  point. 

Prof.  G.  H.  Stanley  (Vice-President i . 
I  should  like  to  know  whether  anything  in 
the  records  obtained  at  Ophirton  or  the 
Observatory  would  lead  Mr.  Wood  to  think 
that  one  or  the  other  was  nearer  tlie  source 
of  tile  eartliquake  '.' 

Mr.  H.  E.  Wood:  I  will  deal  first  with 
Prof.  Stanley's  question.  I  take  it  the 
meaning  of  tlie  (|uestion  was  that  if  the  re- 
cords at  Ophirton  and  Johannesburg  were 
compared  with  one  another  we  might  get 
some  inforniation  as  to  the  locality  of  tlie 
origin       Thci'e   has   iieeii   no   opportunity   of 


doing  that  up  to  the  present,  but  I  hardly 
think  it  would  lead  to  very  much  informa- 
tion. There  might  be  a  certain  interval  of 
time  between  the  two  tremors ;  that  would 
be  one  thing  that  might  be  expected.  Even 
that  would  not  lead  to  very  much  infi»rma- 
tion,  because  we  most  probably  would  not 
know  the  exact  time  at  which  the  tremor 
itself  occurred.  If  the  exact  instant  at 
which  the  tremor  occurred  were  known,  aad 
we  got  slight  differences  between  the  time 
recorded  at  Ophirton  and  Observatory  it 
might  be  possible  to  say  whether  the  Ophir- 
ton instrument  was  nearer  the  origin  of  the 
shock  than  the  Observatory  instrument,  but 
unless  the  exact  time  of  the  shock  at  its 
origin  were  known  it  ^^■ould  be  impossible  to 
answer  the  question  or  derive  anj-  informa- 
tion from  the  two  times. 

Prof.  G.  H.  Stanley  (Vice-President): 
I  have  particularly  in  mind  whether  the 
amplitude  in  the  two  cases  would  give  aay 
indication. 

Mr.  H.  E.  Wood:  The  amplitude  might 
be  more  likely  to,  but  as  we  are  concerned 
with  such  a  small  area,  I  think  it  would  be 
difficult  to  derive  any  reliable  conclusions 
from  the  two  amplitudes. 

Then  as  to  'Sir.  Crosse's  question.  There 
were  a  few  tremors  rejiorted  previously  to 
the  year  1908,  but  they  were  only  at  the  rate 
of  one  or  two  a  year,  and  the  information, 
although  probably  reliable,  was  not  collated 
so  well  as  it  has  been  since  then.  Since  that 
time  there  have  been  a  great  many  tremors ; 
and  I  am  asked  whether  these  tremors  have 
been  associated  with  falls  of  rock  under- 
ground. There,  again,  I  come  to  a  matter 
about  which  I  have  not  much  information. 
I  have  only  been  informed  of  two  cases  in 
which  the  fall  of  rock  underground  was 
directly  associated — that  it  occurred  exactly 
at  the  same  time  as  the  tremor;  but  two 
cases  out  of  the  great  number  of  tremors 
there  ha  ve  been  form  no  evidence  to  go  upon. 

Mr.  E.  J.  Moynihan  (Assnciatr):  Does  the 
seismograpli  gixe  any  indication  as  to  the 
line  along  which  the  tremor  is  transmitted  to 
the  seismograph  ?  If  that  is  so,  I  would  like 
to  know  whether  the  intersection  of  two  lines 
from  two  instruments  would  not  give  prac- 
tically the  exact  spot  in  plan  underground  at 
which  the  tremor  occurred. 

Mr.  H.  E.  Wood:  From  a  single  seismo- 
graph you  can  get  very  little  information  as 
to  the  direction  or  bearings  of  the  origin  of 
a  shock.  In  the  case  of  the  record  of  the 
South  African  earthquake,  I  have  shown 
3"ou  the  seismograph  gives  you  certain  infor- 
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matiou  a*  to  tlio  distance  of  the  origin,  Init 
no  infoniiatioii  as  to  the  direction.  Tlie 
waves  from  an  eaith(iuake  underfri'onnd  will 
travel  up  to  the  surface;  the}'  are  refracted 
in  passin.t;-  tin-onsh  the  solid  earth ;  they 
are  refracted  in  going  from  one  stratum  to  the 
other;  the  direction  may  be  changed  h\-  un- 
known causes,  and  when  tlie  wave  ]iasses 
from  the  ^\'ave  uiulerground  to  a  surface 
wave  it  may  again  change  its  direction;  con- 
sequently any  direct  evidence  obtained  from 
the  seismograph  is  liable  to  be  rather  mis- 
leading than  otherwise,  as  the  direction  in 
which  the  waves  travel  has  been  affected  by 
the  nature  of  the  ground  in  wliich  they  have 
moved.  If  there  were  several  seismographs 
placed  in  a  circle  I'ound  Joiiannesburg  it 
might  lie  ])(issible  to  point  to  the  direction 
of  the  origin.  The  Observatory  seismograjih 
picks  ou'o  two  components  of  the  earth  dis- 
turbance— the  North  and  South  component 
and  the  East  and  West  component.  If 
there  were  a  shock  lying  in  a  line  exactly 
north  and  south  of  the  Observatory,  either 
to  the  soutji  or  to  the  north,  theoretically  it 
might  be  recorded  on  oidy  one  component 
and  not  on  the  other  component :  but  in 
most  cases  we  find  that  the  two  needles  are 
disturbed  almost  alike  by  a  local  tremor,  so 
we  have  not  been  able  to  point  to  any  par- 
ticular direction,  as  viewed  from  tbe  Obser- 
vatorj',  in  which,  these  shocks  occur ;  but 
from  the  records  sent  in  by  j)eople  it  has 
seemed  to  me  that  the  shocks  are  chiefly 
concentrated  just  to  the  east  of  Johan- 
nesburg— that  is  to  say,  the  number  of 
shocks  I'eported  from  the  Western  Eand 
is  considerably  less  than  the  number 
reported  from  the  Eastern  Eand,  and 
niost  of  the  shocks  seem  to  have  their 
origin  a  mile  or  two  to  the  east  of 
Johaini.'shin'g  proper. 

The  President:  A  paper  on  this  subject  is 
welcome,  because  the  increasing  frequency 
of  noticeable  earth  tremors  here  is  causing  a 
slight  disquietude  in  imscientifiu  circles.  It 
will  be  reassuring  to  many  to  know  that  these 
vibrations  are  merely  advertiseinents  of  un- 
stable conditions  induced  in  limited  rock 
masses  by  mining  operations,  and  not  pre- 
monitory hints  of  an  approacliing  disaster. 
Although,  as  Mr.  Wood  points  out,  the  set- 
tlement of  insufficiently  supported  areas  is 
encouraged  by  faults,  the  tremors  we  are 
discussing  are  by  no  means  always  referable 
to  such  planes  of  discontinuitj-.  For  instance, 
about  six  years  ago  numbers  of  residents  on 
the  mines  near  Cleveland  railway  station 
were  wakened  one  Sunday  niglit  by  a  sharp 


shock.  A  sii'ious  collapse  of  some  very 
large  stopid  ai'ca  was  feared,  but  an  inspec- 
tion failed  to  disclose  anything  of  that 
nature  ;  and  it  was  only  by  a  diligent  seai'ch 
that  the  true  origin  of  the  shock  was  dis- 
covered. This  was  a  crack,  just  wide  enougli 
to  insert  a  match  into,  in  the  hanging  wall  of 
one  of  the  stopes,  at  a  depth  of  some  1,200 
ft.  below  the  surface,  reaching  from  level  to 
level,  a  distance  of  300  ft.  This  sudden  re- 
lieving of  the  strain,  which  was  unassociated 
with  any  favdt,  and  unaccompanied  by  any 
subsidence,  was  the  cause  of  a  severe, 
though  purely  local,  tremor, 

'J'lie  Hand,  should  it  ever  be  \'isite(l  by  a 
genuine  earthquake,  is  not  likely  to  suffer 
excessive  damage.  The  underground  work- 
ings of  mines  liave  rarely  been  disturbed  in 
anj-  way  even  by  earthquakes  which  caused 
damage  to  the  surface  works;  and  the 
absence  of  dee|)  alluvial  soil  from  the  town 
and  suburbs  is  a  very  fa\'oural)le  feature  as 
I'egards  the  resisting  powers  of  Johannes- 
Inu'g's  buildings  to  earthquake  shock. 

Mr.  A.  CM.  Sim  fMcml,rr):  Earth 
tieuiors  on  the  Witwatersrand  concern  all 
those  who  are  interested  in  the  industry 
here,  and  to  my  mind  I  lia-\e  always  felt 
that  these  eartli  tremors,  which  are  some- 
times attributed  to  blasting  and  sometimes 
rejjorted  from  the  Observatory  as  earth- 
quakes, are  due  cliietly  to  another  cause. 
As  is  well  known,  on  the  Village  Main  Eeef 
Aline  there  is  a  line  of  fissure  in  the  earth, 
which  has  caused  an  extraordinary-  fault 
through  the  three  reefs  on  that  mine,  and 
unlike  the  ordinary  faults  wliicli  occur  fre- 
(juently  along  tlie  \^'itwatersrand  series. 
Tlie  fissure  is  vi'iy  apparent  in  the  Village 
Main  Eeef  Aline,  after  leaving  which  it  goes 
right  througli  Lower  Doornfontein,  and 
through  the  Bezuidenhout  Valley  (south  of 
Bedford  Farm).  That  means  that  the  whole 
of  the  Hospital  series  are  resting  on  that 
fissure  of  the  earth's  crust,  which  fissure 
runs  alnmost  diagonally  across  the  Eeef  and 
up  the  Valley.  Therefore  it  is  obvious  from 
time  to  time,  as  the  ground  settles,  the 
2)eople  who  live  on  and  north  or  north-west 
of  the  fissure  will  feel  the  shock,  and  people 
south-east  of  it  do  not  feel  it  to  any  extent. 
Though  ])r.  Corstorphine  makes  little  men- 
tion of  this  interesting  occurrence  in  his  book 
on  the  foi'mations  and  geology  of  the  Trans- 
vaal, I  know  that  the  fissure  does  run 
througli  the  Eeef,  and  I  think  that  is  the 
reason  for  nearly  all  these  "  earthquakes 
of  which  we  hear  so  much  from  time  to  time 
in  the  local  papers. 
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THE  UNION  PATENTS  BILL. 


(Head  nt  Decemher  Meeting/,  1913.) 


A.  L.  Spool!  and  W.  E.  John  (Members). 


IHSCUS.SION. 

Prof.  J.  A.  Wilkinson  (Mcnihcr  of  Coun- 
cil): We  owo  a  ililit  of  gratitude  to  the 
authors  of  this  paper  for  liaving  taken  the 
trouble  to  give  us  tlie  results  of  their  minute 
dissection  of  the  new  Bill  relating  to  Patents, 
and  to  those  niemliers  of  our  Society  who  feel 
that  at  some  time  or  otlier  they  may  require 
to  take  out  a  patent,  their  paper  will  repay 
careful  study.  The  opinion  recently  express- 
ed that  sucli  a  pa])er  should  find  no  place  in 
our  proceedings  was  rather  startling,  and  I 
agree  with  the  last  critic  in  his  remark.s 
anent  this.  By  way  of  endorsing  what  he 
said,  I  may  remind  members  that  this  is  not 
the  first  time  that  this  Society  has  placed  on 
record  its  views  concerning  matters  relating 
to  patents  and  their  oiiticial  administration. 
In  February,  1907,  at  the  instance  of  the 
Attorney-General  of  the  Transvaal  an 
Inquii'y  C'onnnittee  was  fonxied  to  in\'esti- 
gate 

1.  Wlietlier  the  system  of  administration 

of  the  Transvaal  Patent  Office  should 
be  continued  in  its  present  form;  and, 
if  not,  what  changes  is  it  desirable  to 
introduce '.' 

2.  What  amendments,  if  auj',  are  required 

in  the  present  Patent  and  Trade 
Marks  Laws? 

3.  The  advisability  of  the  introduction  of 

a  law  relating  to  designs. 
The  reply  given  by  tiie  Society  to  these 
points  will  be  found  in  the  Annual  Pieport  of 
the  Council  for  the  vear  1906-7  (Journal  Vol. 
VII.,  pp.  397,  400-402).  Many  of  the  re- 
commendations then  approved  have  made 
their  reappearance  lately,  and  so  I  do  not 
intend  to  traverse  that  ground  again.  It 
may,  however,  be  of  some  interest  to  state 
that  at  that  time  the  then  Transvaal  Insti- 
tute of  Mechanical  Engineers  sent  in  a  simi- 
lar petition,  the  recommendations  submitted 
being  practically  identical  with  our  own. 
Unfortunately  these  proved  of  no  avail.  The 
Commissioncrship  was  abolished  and  the 
work  relegated  to  the  IJeeds  Office.  No  pub- 
lications have  been  issued,  and  searches  are 
difficult  and  expensive.  This  method  of 
administration  it  is  proposed  to  change  in 
some  respects  by  tlie  new  Act.  This  Bili, 
we  are  told,  was  drafted  by  a  Commission, 


and  a  glance  at  the  names  of  its  members  is. 
sufficient  to  show  that,  legally  speaking,  the 
Act  is  all  that  could  be  desired,  but  fi'om  a 
scientific  or  technical  point  of  view  it  may 
be  possible  to  advance  some  criticism. 
Nolcnf!  rolciiK,  such  a  Commission  must  con- 
sider evei-y  question  from  the  legal  point  of 
view,  and  with  all  due  respect  to  these 
gentlemen,  I  am  of  opinion  tliat  scientific 
and  technical  reiiresentatives  should  have 
fovnid  a  place. 

It  is  worthy  of  note  here  tluit  the  I'ecom- 
mendation  of  the  Commission  for  the  post  of 
chief  administratii'e  officer  is  the  appoint- 
ment of  a  man  versed  in  botli  science  and 
the  law.  Tliis,  as  the  authors  saj-,  is  one 
which  \\-\\\  meet  with  hearty  approval,  tlie 
more  so  here  in  the  Transvaal,  because  we 
have  bad  experience  of  both  methods, 
namely,  with  and  without  such  an  officer.  In 
the  former  case  the  Commissioner  held  his 
own  Court  and  bis  verdict  was  final.  The  ex- 
penses were  sinall  compared  to  those 
incurred  after  the  abolition  of  the  office, 
when  cases  were  tried  before  tlie  Supreme 
Court  and  the  parties  to  tlie  action  were 
compelled  to  be  represented  by  Counsel.  In 
this  respect,  therefore,  the  re-creation  of  tliis 
office  for  the  Union  marJis  a  consideral)le. 
step  in  advance,  and  one  that  should  be  wel- 
comed by  all  classes  of  the  community.  The 
new  officer  will  preside  at  a  central  office, 
and  there  is  no  more  suitable  position  for 
this  than  the  administrative  capital,  in  fact, 
this  should  l)e  sjiecifically  stated  in  the  Bill 
itself. 

There  are  also  to  be  suii-offices.  The 
authors  of  the  paper  do  not  state  their  views 
on  this  matter  vei'y  explicitly.  I  agree  with 
them,  however,  in  the  view  that  it  is  impos- 
sible to  see  what  value,  commensurate  with 
the  exjienses  of  their  upkeep,  is  to  accrue  to 
the  community.  Furthermore,  tliere  is 
more  than  a  trace  of  proxincialism  in  such  a 
recommendation.  If  we  consider  for  a 
moment  the  towns  in  the  Unio!i  where  the 
establishment  of  these  sub-offices  might 
possibly  serve  a  good  purpose,  we  cannot  get 
rid  of  the  notion  that  .Johannesburg  should 
be  considered  first  of  all,  merely  because  the 
greater  number  of  patents  taken  out  iiavt. 
their  origin  here.  I  am  of  opinion,  however, 
that  the  money  could  lie  utilised  in  a  man- 
ner which  would  benefit  the  whole  com- 
munity in  a  far  higher  degree,  and  the  pro- 
posal put  forward  is  that  in  place  of  these 
sub-ofifices,  the  central  office  should  print 
se])arate  sheets  of  a  definite  size  of  every 
complete   specification   \\  ith    drawings   upon 
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wliic-li  tlu'  grant  of  :i  full  patent  is  mack-,  and 
lliat  tliese  sliould  he  distiihuteil  gratis  to 
every  public  liiwary  throughout  the  country, 
with  full  <lirections  as  to  how  tliev  sliould  he 
■filed  for  reference.  Also  a  small  niniiher  of 
extra  copies  sliould  he  ke])t  at  the  central 
office  at  Pretoria  for  sale  at  a  small  sum  to 
that  section  o\  the  geileral  puiilic  who  may 
be  interested  in  any  particular  invention. 
For  reprints  of  these  it  would  he  necessary  to 
charge  still  further  in  order  to  cover  the  cost 
of  the  extra  exjienses  thus  necessarily  entail- 
-etl,  hut  even  then  the  cost  need  not  be 
excessive,  and  it  would  certainly  not  he  the 
expensive  process  it  is  at  present. 

In  addition  to  tliis,  I  would  verj-  strongly 
advocate  the  complete  indexing  of  the 
])atents  already  issued  in  the  various  Pro- 
vinces, and  their  transference  to  the  central 
office  at  Pretoria,  which  would  he  tiieir 
future  home.  These  indexes  would,  after 
completion,  he  puhlished  and  distributed  as 
aiiove  to  public  libraries.  The  method  1 
would  propose  in  order  to  deal  witli  this  in  a 
proper  manner  would  he  to  secure  the  ser- 
vices of  an  exjiert  from  the  Patent  Office, 
London,  for  a  sliort  period  of,  say,  two  or 
three  years,  who  would  be  able  to  carry  out 
the  work  with  that  experience  and  ability 
necessary  for  its  satisfactory  execution.  I 
feel  sure  that  the  (Tovernment  could  secure 
the  services  of  sucli  an  official  on  a]))iiicatioii 
to  the  British  (iovernment,  who  would  lie 
willing  to  second  him  for  this  purpose  so 
•that  there  would  he  no  break  in  his  period  of 
service.  During  the  post-war  administra- 
tion such  cases  have  been  of  frequent  occur- 
rence, and  the  l)enefits  derived  by  a  com- 
paratively new  country  such  as  this  from 
such  services  are  great.  If  we  consider  in- 
ventions from  the  point  of  view  of  the  inven- 
tor alone,  then  patents  may  he  looked  upon 
as  a  monopolistic  gi'aiit  by  the  State  to  the 
patentee,  who  rea])s  the  reward  of  his  talent 
by  exploiting  the  public  in  his  own  interests. 
But  under  modern  social  conditions  such  a 
view  is  untenable.  The  grant  of  a  patent 
by  the  State  nowadays  allows  the  patentee 
the  right  of  exploitation  for  a  term  of  years, 
but  the  reward  for  this  involves  that  the 
addition  which  has  thus  been  made  to  the 
sum  of  the  world's  knowledge  should  be 
available  to  the  community,  in  order  that  the 
wheels  of  jirogress  may  be  assisted  forward 
step  by  step  and  evolution  tlicrel)y  (juickened 
and  stinudated.  According  to  the  present 
Bill,  the  one  jjrivilege  is  granted,  namely,  to 
the  ])atentee,  but  the  other  ])ri\ilcge  is 
denied,   the  j-ights  of  the  communitv    being 


neglected,  and,  hence,  the  Act  becomes  a 
l>iece  of  class  legislation  for  the  individual 
ratlier  tliau  for  the  welfare  of  the  State  as  a 
whole.  There  is  no  necessity  to  labour  this 
|)oint.  hut  it  is  one  to  wliich  legislators  should 
attend  if  they  are  to  he  deemed  worthv'  of  the 
trust  reposed  in  theiii  by  the  community. 
There  is  one  other  feature  of  the  etficacj"  of 
patent  publications,  also  affecting  directly 
the  common  weal,  namely,  that  exchanges 
with  all  other  countries  can  by  this  means 
he  legitimately  effected.  This  adds  enor- 
mously to  the  efliciency  of  any  Patent  Office 
library,  and,  hence,  should  not  be  overlooked 
in  any  scheme  of  administration  brought  for- 
ward. The  eve  of  consolidation  of  the 
\ari(uis  Provinces  is  the  opening  of  the  most 
important  chapter  in  the  history  of  this  coun- 
try, and  at  such  a  time  surely  no  stone  should 
be  left  unturned  by  every  section  of  the 
people  to  lend  their  aid  in  that  pioneer  work 
which  is  to  be  the  corner  stone  of  future  ))ro- 
'  gress.  From  this  point  of  view  alone  the 
j  necessitj-  for  publications  of  this  character 
I  should  he  deemed  a  .s-/iir  qua  ihdi. 
I  This  brings  me  to  the  tise  of  the  words  "or 
in  any  foreign  country  "  in  the  definition  of 
[  invention  given  in  the  paper.  These  wonls 
1  should  either  be  deleted  altogether  or  amend- 
ed in  some  manner  so  as  to  meet  the  objei'- 
tions  raised  by  the  authors,  «ith  which  I  find 
myself  in  full  agreement.  Under  the  above 
scheme  of  proposed  publications  it  will  he 
obvious  that  publications  of  foreign  patents 
will  find  their  way  to  the  central  office,  and 
j  in  such  eases  I  would  deem  that  to  he  suffici- 
ent ground  for  the  refusal  of  a  grant  to  a 
patent  to  any  one  except  the  inventor.  I  f . 
however,  no  patents  had  been  granted  in  a 
foreign  land  for  a  specific  process,  and  some 
;  one  with  a  knowledge  of  that  desired  to  take 
out  a  patent  here,  then  a  patent  should  be 
granted,  provided  that  it  could  he  proved  that 
that  knowledge  had  not  reached  this  country 
1)3^  other  means  before  the  date  of  the  filing 
of  the  specification.  As  the  wording  stancis 
at  present,  instances  will  readily  present 
themselves  where  serious  injury  might  be  in- 
flicted upon  intending  patentees,  and,  if  the 
possibility  is  there,  the  law  sli(aild  he 
amended. 

With  regard  to  compulsory  working  my 
views  have  undergone  a  change  since  I'.IDT. 
-\t  that  time  I  was  strongly  in  its  favour,  but 
on  moi'e  mature  refiection  I  feel  that  the 
time  is  not  yet  ripe  wlien  such  a  clause  could 
be  inserted.  It  will  be  conceded  by  almost 
all  people  that  industrial  activity,  excluding 
mining,  is  at  yet  in  its  infancy  in  this  coui\- 
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try,  and  also  that  the  means  for  its  iDroseeu- 
tiou  must  be  sought  in  older  countries.  The 
effect  which  this  clause  would  have  if 
inserted  in  the  Bill  would  be  to  jirevent  the 
fjrantinfi:  of  patents  in  tliese  industries,  and 
heuce  the  countrj-  \\-ould  be  all  the  poorer  on 
account  of  this  lack  of  knowledge  should  any 
of  these  industries  at  any  future  date  be 
worked  here.  On  the  other  hand,  some 
means  should  be  devised  to  meet  the  objec- 
tions I'aised  by  Mr.  White  to  prevent  the 
blocking  of  local  industi'y  by  patentees  who 
have  no  intention  of  using  the  rights  granted 
tlicm  by  the  State  here. 

The  President :  T  am  sure  we  are  much 
oliligcd  to  I'lof.  Wilkinson  for  bringing  this 
matter  before  us. 

On  the  ])roposal  of  I'rof.  Willdnsoii, 
seconded  by  'Slv.  J.  R.  Williams,  the  follow- 
ing Committee  was  appointed  to  act,  in  con- 
junction \\\\\\  tlie  representatives  of  other 
technical  societies,  to  make  representations 
on  the  subject  to  the  Minister  of  Justice  :  — 
The  President,  Mr.  W.  Cullen,  Mr.  J.  Q. 
Braidwood,  and  Prof.  Wilkinson. 


VACUUM  FILTRATION  AT  THE 

VICTORIA  MILL    OF   THE   WAIHI  GOLD 

MINING  CO.,  LTD.,    NEW  ZEALAND. 

(Read  at  May  Meelimj,  191 J). 

By  WiLLi.\M  M.uiioN.\Li>,  A.R.S.M. 
(As.sociate). 


EEI'IA'    TO    DISCUSSION. 

Mr.  Wm.  Macdonald  (Associnir) :  At  the 
annual  dinner  of  the  Society,  held  some 
three  years  ago,  the  President  at  that  time 
specially  requested  some  member  to  come 
forward  with  a  paper  on  the  Butters'  pro- 
cess as  practised  on  the  Rand.  After  the 
lai)se  of  some  time,  during  which  no  paper 
on  this  subject  was  forthcoming,  I  essayed 
to  write  the  one  whicli  has  been  placed  be- 
fore you,  describing  the  work  done  by  the 
rival  process  at  Wailii.  I  had  lioped,  in  sub- 
mitting tills  ])a])er,  that  someone  woidd  he 
temi)ted  to  dcmolisli  both  the  author  and  liis 
pa])er,  and,  incidt'iitiiUy,  bring  forward  some 
facts  and  figures  which  would  enable  a  com- 
parison to  be  made  as  between  the  merits 
of  the  two  processes,  more  especially  as  re- 
gards metallurgical  results  as  sliown  by  the 
losses  in  dissolved  gold.  I  fully  described 
the  character  of  the  slime  dealt  with  at 
W.iihi,  and  tlie  conditions  imder  which  it 
\\a>  prodiK-rd,  and  all  the  data  necessary  for 


an  interesting  discussion  were  available  if 
our  friends  on  the  Rand  who  have  had  ex- 
perience with  the  Butters'  process  had  cared, 
to  come  forward  \\-ith  similar  information. 
I  have  been  away  from  Waihi  for  about  a 
year,  and  regret  that  I  ani  not  able  to  furnish 
some  of  the  information  asked  for,  and  m< 
other  cases  must  rely  on  memory. 

In  reply  to  Mr.  -J.  E.  Thomas,  the  duty 
per  stamp  is  5-}  tons.  I  did  not  give  this  as- 
it  did  not  appear  to  have  any  essential  bear- 
ing on  the  important  matter  of  the  pajier. 
Tlie  duty  may  appear  to  be  low  when  com- 
pared with  South  African  figures,  but  the 
ore  is  very  compact  and  the  gold  very  finely 
distributed  throughout.  It  has  not  been 
found  advisable  to  crush  \^-ith  a  coarser  mesh 
than  10,  and,  as  a  matter  of  fact,  a  mixtiu'e 
of  15,  20  and  25  mesh  is  used  in  order  to 
overcome  certain  difficulties  with  regard  to 
fall  of  pulp. 

;\Ir.  A.  Salkinson  refers  to  the  fact  tliat 
only  20  '  of  sand  and  concentrate  is  made, 
as  compared  with  a  minimum  of  40x  sand 
on  the  Rand.  Tliis,  of  course,  is  a  result  of 
the  finer  distribution  of  gold  in  the  ore, 
necessitating  finer  grinding  in  order  to  obtain 
the  maximum  extraction.  Whereas  South 
African  practice  may  be  said  to  be  "  all 
through  90,"  Waihi  practice  aims  at  90% 
through  200. 

;Mr.  .1.  yi.  Xeill  refers  to  tlie  "'  high  resi- 
due value  of  both  gold  and  silver."  This  is 
no  doubt  higher  than  one  is.used  to  in  South 
Africa,  but  the  head  value  is  also  much 
higher.  In  the  case  of  Waihi  slime,  the 
average  head  value  is  about  6  dwt.,  and  the 
extraction  of  gold  well  over  90;.  The  per- 
centage extraction  could  be  increased  by 
still  finer  grinding ;  but  there  is  a  point  be- 
yond which  the  increase  in  cost  of  grinding 
would  not  be  covered  by  the  increased  re- 
covery. Increased  extraction  in  the  case  of 
the  silver  seeins  to  be  more  a  question  of 
strength  of  cyanide  and  time  of  agitation 
than  finer  grinding,  but  here,  again,  an  in- 
creased recovery  can  only  be  got  at  too  great 
a  cost,  or  at  too  great  a  risk  of  overste]iping 
the  line  of  profiinhlr  extraction. 

Mv.  Neill  considers  tliat  the  1  of  ])yritt. 
in  the  final  slime  product  may  be  the  "  fly 
in  the  ointment."  This  point  was  carefully 
investigated.  Separation  of  the  mineral 
matter  in  the  slime  residue  showed  that  it 
was  responsible  for  throwing  up  the  value  of 
gold  to  the  extent  of  about  4  gr.  per  ton. 
Experimental  woilc  with  canvas  and  con- 
crete tables  was  subsequently  carried  out  on 
a  working  scale  with  the  object  of  separating- 
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the  mineral  from  the  shme.  The  result  of 
these  experiments  led  to  the  conclusion  that 
tht;  increased  recovery  did  not  warrant  the 
outlay  of  capital  required  for  a  complete 
slime  concentration  plant,  plus  tlie  cost  of 
further  grinding  and  treating  tlie  concen- 
trate. Mr.  Xeill  cites  a  case  of  "  prema- 
ture precipitation  "  of  gold,  but  I  fail  to  see 
any  analogy  between  this  and  the  case  under 
review. 

I  now  tiH'n  to  Mr.  Tlios.  B.  Stevens'  con- 
tribution, which  is  very  much  to  the  point, 
as  it  deals  with  essential  features  of  a 
vacuum  filtration  process,  besides  providing 
ns  with  some  interesting  additional  informa- 
tion. 'Sir.  Stevens  makes  reference  to  the 
fact  that  the  moisture  in  the  filter  cakes 
from  the  "  thickening  plant  "  is  35%  to  40%, 
as  against  30"'  in  the  final  residue  cakes  from 
the  "washing  plant."  This  difference  is 
accounted  for  by  the  fact  that  two  different 
designs  of  plants  are  in  use.  The  "  thicken- 
ing plant,"  which  is  of  novel  design,  is 
described  by  ^Ir.    Charles  A.   Banks  in  the 

Mining  and  Scientific  Press  "  for  .July 
26th,  1913.  The  separation  of  the  water  is 
not  so  complete  in  this  plant  as  is  the  separa- 
tion of  the  washing  solution  in  the  "  wash- 
ing plant,"  but  the  cost  of  thickening  by  the 
method  adopted  is  so  low  as  to  more  than 
compensate  for  the  extra  5%  to  10%  of  water 
left  with  tlie  slime.  As  pointed  out  by  ^Ir. 
Stevens,  this  excess  water  has  afterwards 
tf)  be  got  rid  of  in  the  form  of  waste  solution. 
It  makes  its  appearance  as  an  excess  of 
solution  drawn  oft'  from  the  cake  over  Mhat 
is  required  for  thinning  down  the  pulp  to 
the  requisite  consistency  for  agitation.  After 
precipitation,  this  excess  of  solution  mixes 
with  the  washing  solution,  and  after  fulfill- 
ing its  function  of  washing  the  cake,  again 
passes  to  the  precipitation  boxes  before  run- 
ning to  waste.  By  this  time  its  value  in 
both  gold  and  cyanide  is  very  low,  and  is 
the  same  as  the  average  given  for  the  wash- 
ing solution  in  Table  "  D  "  of  the  paper. 

The  loss  in  dissolved  gold  in  solution  run 
to  waste  is  accounted  for  in  the  summarised 
return  as  a  separate  item,  a  daily  record 
lieing  kept  of  its  tonnage  and  value.  Tlie 
tonnage  is  tlieoretically  equal  to  the  amount 
of  excess  water  brought  into  the  plant,  and 
as  this  does  not  exceed  10%  of  the  tonnagt 
of  slime  treated,  the  amount  by  which  this 
loss  would  raise  the  residue  slime  value  per 
ton  would  be  a  very  small  fraction  of  a  grain, 
and  for  practicable  purposes  negligible. 

Mr.  Stevens  would  seem  to  think  that  the 
low  value    solution    used    for    washing    the 


cakes  is  the  solution  used  for  making  u]i  tlie 
pulp  from    the    "  tliickening   plant."     The 
solution  used  for  tliis  purpose  is  the  precipi- 
,    tated  solution  drawn  oft'  from  the  cake  whilst 
forming,  and  is  higher  in  i)oth  gold  and  silver 
than  the  washing  solution.     Under  favour- 
able   circumstances    Wailii    slime    can    be 
thickened  by  settlement  down  to  1  :  1,  but  it 
would  not  be  possible  to  thicken  the  whole 
of  the  daily  output  of  slime    down    to    this 
point  with  the  present  capacity  in  settling 
I    vats,  and  taking  into  account  the  low  cost 
of  thickening  by  vacuum,    the    alternative 
I    suggested  h\  Mr.  Stevens  of  thickening  by 
settlement  onh^  and    rummig    more    spent 
I    solution  to  waste    \\-ould    certainly    not    be 
i   profitable.     "With  regard  to  the  material  be- 
!   tween  the  cloths  on  the  filter   frames,  the 
corrugated  steel  has  the  advaiitage  of  being 
easily  cleaned  when    renewing    cloths,    and 
under  normal  working  conditions  no  trouble 
is  ex2')erienced  in  getting  rid    of    the    cake. 
i   The    cakes    are    air    dried    and    the    frames 
1    emptied  of  solution    by  the  time  the  cage 
reaches     tlie     discharge     Hopper.        Conse- 
quently, no  solution  comes  away  from  the 
frame    with    the    cakes    as    noted    by    ilr. 
Stevens. 

Concluding,  I  wisli  to  thank  the  gentle- 
men I  have  named  for  their  contributions  to 
the  discussion,  and  more  especially  for  their 
generous  remarks  of  appreciation. 


ELECTRIC   BLASTING. 


(Read  at    Oe/o/,er    Meetin;/,  101-1.) 


V>y     Wm.     Cullex,      (Past-President),      Tiios. 

Donaldson   (Member   of   Council),    and 

W.    AVaters   (Associate). 


r,i:PLV  TO   DISCUSSION. 

Mr.  W.  'Waters  f Associate):  The  discus- 
sion on  our  paper  on  "  Electric  Blasting 
lias  not  been  quite  so  energetic  as  we  antici- 
pated, and  we  are  somewhat  disappointed 
that  a  large  number  of  leading  mining  men 
liave  not  come  forward  to  take  part  in  it. 
Nevertheless,  we  thank  all  those  who  oft'ered 
criticisms,  including  ^Ir.  Weston,  who,  how- 
ever, did  not  seem  to  be  too  full  of  the  milk 
of  human  kindness.  It  is  only  fair  to  our- 
selves to  state  that  the  paper  is  the  result  of 
experiments  and  observations  carried  out 
over  a  number  of  years,  and  that  for  a  few 
months  prior  to  its  being  written,  an  average 
of  six  competent  qualified  scientific  observ- 
ers were  constantly  at  work  on  experiments 
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■conneL-ted  with  it.  Before  dealing  witli 
individual  criticisms,  we  also  desire  to  say 
that  we  do  not  for  one  moment  imagine  that 
■electric  blasting  is  a  panacea  for  all  tlie  ditih- 
culties  attached  to  mining.  We  know  only 
too  well  that  it  would  be  foolish  to  recom- 
mend its  introduction  into  some  mines,  or 
■even  sections  of  some  mines,  but  having  said 
this,  we  stand  in  the  main  by  our  original 
statements. 

We  now  pass  on  to  individual  iTitirisuis. 
Mr.  Pam  raises  some  very  interesting  points, 
.^s  that  gentleman  pointed  out,  it  is  quite 
true  that  safety  fuse  is  still  used  in  practic- 
ally all  the  English  metalliferous  mines,  but 
we  advocate  electric  blasting  on  the  Rand 
iiecause  the  conditions  are  so  different.  We 
would,  thei'efore,  again  i-emind  liim  tliat  our 
two  most  important  reasons  are,  first, 
■■  healtli,"  and,  second,  '■safety."  Mr. 
Pam  referred  to  the  (juestion  of  regularity  of 
burning  speed  of  safety  fuse.  It  a]>pea)'s  to 
be  impossii)lc  fur  manufacturers  to  make 
fuse  wiiicii  lias  not  a  certain  amount  of 
variation  in  tlie'liurning  speed,  but,  person- 
ally, we  feel  (piite  convinced  that  what  is 
scientifically  understood  as  a  "  i-unning 
fuse  "  cannot  c.Kist  in  actuality.  The 
designation  '"  running  fuse  "  means  tliat  a 
given  length  which  should,  we  will  say,  bui'ii 
tln-ough  in  about  100  seconds,  either  iiurns 
through  practically  instantaneously  oi'  in  a 
few  seconds  only.  A  piece  of  fuse  which 
should  Inu'iv  through  under  ordinary  condi- 
tions in  100  seconds,  but  actually  liurns 
through  in,  say,  70  seconds  cannot  be  called 
a  ■'  running  fuse,"  but  should  be  described 
as  a  very  ii'regularly  biu'niug  fuse.  One  of  ns 
has,  in  the  course  of  jiis  experience,  tested 
tens  of  thousands  of  Gft.  lengths  of  fuse  with 
stop-watches,  and  on  no  occasion  has  an.y- 
thing  approaching  a  "  running  fuse  "  been 
found.  We  feel  convinced  that  accidents  so 
often  attributed  to  "running  fuses"  must  be 
in  reality  attributed  to  otlier  causes,  which 
it  would  i)e  (piite  lint  of  place  to  discuss  in 
this  reply.  Mr.  Pam  and  others  lia\f 
touched  (111  the  econoniic  as])ect  of  (dectric 
lilasting,  and  w  r  must  confess  tliat  wc  uv 
weak  on  tins  point .  because  wlien  the  jiaper 
was  written  lew  pcojde  liad  any  jiractical 
experience  of  elect lic  lilasting  in  the  metalli- 
ferous mines  of  tlie  Hand.  We  were  liope- 
ful  that  at  least  one  cif  these  few  would  come 
forward  with  a  paper  mi  the  economics  of 
I'lectric  blasting,  wliich  wmild  have  rounded 
off  the  subject  properly.  Although  u])  to 
the  present  we  liave  been  (h'sapjiointed,  we 
■still  hope  tliat  this  will  he  ilmie. 


Since  tlie  ]japer  was  written  it  has  been 
found  by  practical  experience  tliat  iron  wires 
can  be  used  instead  of  copper  wires  for  the 
leads,  and  this,  while  effecting  a  small 
economy,  also  removes  any  possible  chance 
of  metallurgical  complications  at  the  bullion 
end.  While  on  this  sulijeet,  we  iniglit  men- 
fidii  that  We  have  been  officially  iiifnrtned 
that  the  use  of  copper  leads  has  not  caused 
any  trouble  in  the  gold  recovery  process  at 
the  same  mine  where  electric  blasting  i.-;  em- 
ployed. 

We  agree  that  with  ordinarv  safety  fuse  a 
special  team  of  expert  blasters  could  per- 
form the  same  function  as  the  special  team 
for  the  electric  system,  but  the  great  point 
is,  as  ^Ir.  iloj-nihan  has  pointed  out,  to  liave 
the  men  out  of  the  mine  before  blasting  takes 
place.  We  do  not  like  to  make  any  positixe 
assertions  about  blasting  the  "  cut  "and  the. 

round  "  together — a  most  important  point 
— but  we  think  that  we  now  see  a  way  out 
of  the  difficulty,  although  it  is  too  early  to 
speak  with  certainty  on  this  point.  We  must 
reiterate,  however,  what  we  indicated  in  the 
paper,  viz.,  that  it  is  ver\'  bad  practice  to 
attemjit  to  use  instantaneous  and  delay 
action  fuses  in  the  same  circuit.  Kecent  in- 
\estigations  which  we  have  made  at  the 
South  Nourse  i\Iine  have  convinced  us  that 
our  theory  is  correct. 

We  now  come  to  ^Ir.  Weston,  and  we  may 
say  that  wi'  will  take  his  criticisms  seriously. 
We  feel  that  we  cannot  do  l)etter 
than  to  refer  to  Mr.  Moyiiihan's  spark- 
ling and  inimitable  contribution  which 
so  eft'ectively  dealt  with  Mr.  Weston's 
"]iractical  men."  We  are  accused  of  hav- 
ing no  practical  mining  knowledge;  in  order 
111  piiixe,  Imwever,  that  we  had  some 
little  knowledge  of  all  the  \-ariiius  sub- 
jects covered  by  our  ))a|)er,  we  might 
lie  allowed  to  say  that  one  of  us  has 
had  a  lifelong  experience  in  practical 
nndei-gronnd  mining  operations  in  very  many 
well-kiiiiwn  mining  countries,  including 
(ireat  liritain,  Australia,  South  Africa,  India 
and  tlie  Far  East,  and  we  will  say  no  more 
nil  iliis  subject.  Mr.  V\est(ii)  can  take 
it  from  us  that  im  unrecorded  incidents  of 
any  consequence  took  place  during  the 
attemiited  introduction  of  electric  blasting 
on  the  Uaiid.  Althougli,  up  to  the  present, 
electric  blasting  has  not  made  much  head- 
way in  metalliferous  mines  in  the  Transvaal, 
this  systein  is  very  largely  practised  in  the 
coal  mines,  and  also  to  a  lesser  extent  in  the 
diamond  mines.  In  coal  mines  there  is  no 
special  reason  why  electric    blasting    shovdd 
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be  used  otlier  than  on  purely  economic 
grounds,  seeing  that  the  Transvaal  collieries 
have  no  gas  troubles  to  contend  against. 

With  regard  to  the  question  of  the  smoke 
of  the  fuse  holding  tine  dust  in  suspension, 
siu'ely  it  is  obvious  that  smoke  given  ofT  by 
safety  fuse,  which  is  made  up,  in  the  main, 
of  small  tarry  globules,  cannot  help  holding 
dust  in  suspension. 

^Ir.  Weston  made  the  following  state- 
ment: —  "When  an  accident  occurs  with 
fuse  in  a  stope  or  drive,  one  hole  may  go, 
hut  with  electricity  there  would  be  a  bom- 
hardment,  from  whieii  no  one  would  have  a 
chance  to  escape. "  We  cannot  conceive 
how  an\"  such  accident  as  portrayed  by  ^Ir. 
Weston  could  occur  with  electric  blasting, 
unless  either  murder  or  suicide  were  contem- 
plated. Perhaps  ^Ir.  Weston  contemplated 
carelessness  on  the  part  of  the  operators. 
Well,  if  a  man  carelessly  stepped  into  the 
shaft  instead  of  stepping  into  the  cage  or 
skip,  he  would  probably  lose  his  life.  We 
thought  we  had  made  it  quite  clear  that  all 
workers  should  be  either  nut  at  the  shaft 
station  at  least,  or  i)referal)ly  out  of  the 
mine  idtogether,  i)efore  any  electrical  cur- 
rent was  switched  into  the  firing  line. 

In  s])ite  of  Mr.  Weston's  somewhat  caus- 
tic remarks  about  the  blasting  of  the  "'  cut 
with  instantaneous  electric  detonators,  we 
wish  to  say  that  our  dicta  are  based  on 
exjierience  gained  in  a  great  many  mines, 
and  we  see  no  sound  reason  for  withdrawing 
from  the  position  which  we  have  taken  up. 
We  admit  that  if  a  sjiecial  blasting  gang  were 
employed  where  safety  fuse  is  used,  there 
would  also  be  more  time  available  for  drill- 
ing holes,  but  the  whole  object  of  o>u'  paper 
was  to  advocate  the  diminution  of  blasting 
with  safety  fuse  as  nmch  as  possible.  To 
finally  sum  up  Mr.  Weston's  criticisms,  we 
consider  that  most  of  his  points  are  of  a 
dialectic  nature,  anil  we  will  ])ass  on. 

Mr.  Veasey  states  that  mainifacturers 
should  su])ply  tested,  or  even  guaranteed 
fuses.  ()\n'  ex])erience 'goes  to  show  that 
electric  delay  action  fuses  are  about  as  free 
from  defects  which  would  cause  misfires  as 
it  is  possible  to  make  them.  Further  on,  he 
asked  us  to  revise  our  relative  costs,  in  view 
of  the  fact  that  in  a  wet  shaft,  the  junction 
of  the  time  fuse  and  detonator  has  to  be  care- 
fully water))roofed  by  greasing.  It  is  dififi- 
<-nlt  to  assess  an  item  of  this  soit,  but  it  is 
only  fair  to  point  out  that  with  delay  action 
fuses  as  <)|i))ose(l  to  instantajieous,  greasing 
M-ould   still  liave  tu  i)e  doil,'. 


Mr.  Moynihan's  criticism  is  somewhat 
eulogistic,  and  calls  for  no  particular  com- 
ment, but  we  thank  him  foi-  having  taken  up 
the  cudgels  on  lau'  behall. 

We  niiu-li  apjireciate  Mr.  Chilton's 
thoughtful  cuntributiou  tn  the  iliscussion. 
We  do  not  assert  for  one  moment  that  elec- 
tric blasting  would  eliminate  all  tlie  acci- 
dents which  he  quoted  (p.  ;57(),  February 
.lournall,  liut  we  certaiidy  think  it  would  re- 
duce their  mmiber.  We  agi'ee  with  him  in 
his  remark's  on  specialisation,  and  we  hope 
that  the  discussion  on  this  ]>aper  will  enable 
raining  men  to  look  on  the  suliject  of  blasting 
generally  in  a  new  light,  and  we  truly  be- 
lieve that  the  time  is  not  far  distant  when, 
to  quote  .Mr.  Chilton,  "  The  breaking  of  rock 
will  be  in  the  hands  of  a  few  carefully  chosen 
miners  on  each  mine,  who  wid  commence  to 
load  up  the  lioles  after  the  Irilling  shift  is 
done.   " 


THE    I'llKVEXTION    OF    DL'ST    IX 
UN  1  )ERGR0UN1)    WORKINGS. 


(Rtiul  at   Janiinry   Jfeeliiii^,    !'>!'/)■ 
Ry  B.  C.  Oar.LACHSEN,  M.L.M.Iv  (Member). 

lUSCl'SSIOX. 

The  President:  I  hope  any  member  who 
has  any  suj^gestinns  to  offer  regarding  this 
inqiortaiit  subject  of  dust  prevention  under- 
ground will  put  them  before  us.  Mr.  (lul- 
lachsen  has  given  a  useful  sunnnary  in  his 
jiaper,  and  mentioned  several  directions  in 
which  impi'ovenients  might  be  made.  I 
think,  however,  when  he  has  had  an  oppor- 
tunity of  going  more  fully  into  what  has  been 
done  in  tliis  respect,  he  will  find  that  most, 
if  not  all,  of  his  suggestions  have  already 
l)een  put  into  practice,  as  well  as  a  great 
nianv  moi'e  t(j  which  he  has  not  referred. 


RKL.VTION  OF  FALLS  OF  ROOF  IN   .OL- 

LIEKIKS  ON  THE  MIUDELUURG 
COAL  FIELD  TO  WEATHER  CHANGES. 

(A',.„/  at    Marrk    Mi-etiiig,   JOl-i.) 


Ry  Cms.  .1.  (ii;AY,  A.R.S.M.,  F.G.S.,  M.I.M.E. 
(Member). 


lilSfUSSION. 

Mr.  T.  N.  Dewar  iMrnilir)):  The  pajier 
just  read  is  of  s])ecial  interest  to  those  mem- 
bers who  are  engaged  in  coal  mining. 
Doubtless  niaiiN  exanqdes  can  he  cited  and 
i))ie  fvnm   Natal   will  be  bi'ietlv  referred  to. 
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At  a  colliery  there  the  development  head- 
ing was  driven  for  a  distance  of  500  yards 
before  a  ventilation  connection  was  made. 
The  section  of  coal  exposed  was  about  3  ft. 
thick  with  an  overlying  shale  band  9  in. 
thick.  Above  that  the  rnof  was  composed 
of  hard  close  grained  sandstone.  The  part- 
ing between  the  shale  and  the  coal  was  very 
clean.  During  the  operations  described  the 
shale  gave  no  trouble  in  breaking  away  from 
the  sandstone  roof.  As  the  mine  was  only 
60  ft.  deep  the  temperature  and  humidity 
of  the  air  current  were  afiected  liy  weather 
changes.  Jt  was  noticed  that  a  deposition 
of  water  and  drying  action  such  as  is 
described  l)v  the  author  occurred  on  the  sec- 
tion of  the  drive  near  the  downcast  shaft. 
Some  time  elapsed  and  it  was  found  there 
was  a  strong  tendency  for  the  shale  to  break 
awa^'  from  the  roof.  It  became  so  marked 
that  ultimately  it  was  necessary  to  remove 
the  shale  entirely  as  it  was  falling  between 
the  timber  sets  which  were  placed  about  4  ft. 
apart.  No  special  attention  was  paid  to 
these  changes  of  weather  with  regard  to 
these  falls,  but  the  writer  is  satisfied  that 
the  changes  had  something  to  do  with  it  as 
the  deposition  of  moisture  and  the  drying 
action  were  so  marked.  The  sandstone  bed 
contained  very  few  joints  and  the  surface 
contour  was  so  steep  that  water  would  not 
lodge  but  would  run  off  quickly  into  the 
spruits  leading  from  that  area.  It  is  not 
lilvely  therefore  that  there  was  percolation 
to  any  great  extent. 

The  author  writes  that  the  "atmospheric 
conditions  can  seldom  cause  deposit  of  mois- 
ture on  tiie  roof  near  the  Wf)rking  face  as 
that  can  occur  only  in  hot  moist  weather 
and  when  the  face  is  near  the  mine 
entrance,  (ienerally  such  condensation  as 
there  may  be,  will  be  on  the  intake  air- 
ways." It  seems  to  the  writer,  in  view  of 
these  facts,  that  in  discussing  the  statistics 
of  accidents  from  falls  of  roof  that  the  loca- 
tion of  these  accidents  should  be  considered. 
One  would  like  to  know  whether  the  falls 
have  occurred  in  main  intake  airways  which 
are  generally  the  main  haulage  drives  or  in 
the  neighbourhood  of  the  face  itself  where 
the  conditions  are  as  a  rule  unaffected  by 
weather  changes.  If  the  accident  figures 
were  analysed  in  that  manner,  the  informa- 
tion would  be  of  greater  value  to  the  discus- 
sion. 

The  question  of  the  degree  of  saturation  of 
mine  air  is  of  interest.  If  the  ventilation  of 
a  mine  is  increased,  the  moistening  or  dry- 
ing effect  on  the  surface  of  the  drives,  etc., 


becomes  greater.  On  the  proposition  put 
forward  in  the  ])aper  it  appears  likeh'  that 
\A  ith  the  improved  ventilation  which  modern 
mining  practice  demands  in  all  mines,  the 
accidents  will  increase  unless  supervision 
meets  the  conditions. 

When  the  qtiestion  of  the  relative  degree 
of  humidity  of  the  air  is  further  discussed  it 
is  evident  that  the  passing  of  a  little  steam 
into  the  main  intake  airways  will  meet  the 
difficulty  outlined  in  the  paper.  The  tem- 
peratiu'e  will  be  raised  and  the  saturation 
completed.  One  would  not  care  to  say  that 
it  is  a  practical  mining  scheme,  but  as  a 
suggestion  it  is  of  passing  interest. 

The  writer  is  not  informed  as  to  the  con- 
ditions prevailing  in  tlie  ^liddelburg  coal 
field,  but  possibly  it  is  similar  to  other  fields 
where  tlie  coal  seams  occur  at  shallow 
depths.  In  workings  of  that  natiu'e  the 
means  of  entry  and  exit  are  generally  fairly 
easy.  In  the  winter  time  there  maj"  be  ditfi- 
culty  in  getting  the  miners  early  to  work. 
Cases  may  have  occurred  where  boys  have 
reached  thir  work  before  the  examination  of 
the  roof  has  been  made.  Is  it  not  possible- 
that  this  hypothesis  may  affect  the  accident 
rate  at  Middelburg "?  The  writer's  inten- 
tion is  merely  to  point  out  a  possible  factor 
in  considering  the  statistics  liefore  us. 

The  meeting  then  terminated. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTKV. 

Leah  C'vaxidk. — "  Aoconlitij;  to  RanuiielsberL; 
(D.K.  r.  139456),  the  coiiiponna  Pb(C]S).j  is  formed 
by  precipitatiti.i;  a  solution  of  a  lead  salt  with 
aqueous  liydrof-yanic  acid  oi  a  soluble  cyanide, 
whereas  Kuj;ler  {Aniirdrn,  184S,  ^'o',  63)  states  that  a 
basic  salt,  Pli(CN)..,.'2I'bO,H,X),  is  formed  by  pre- 
cipiCalion  from  an  ammoniHcal  stdntion.  Itappears, 
however,  to  be  j;oneraUy  repoi;nised  that  the  i]reeipi- 
tate  formed  by  the  interaction  of  cyanides  and  lead 
salts  in  a<|neous  solution  varies  in  composition  with 
the  concentration  of  Hie  solutions  eniidoyed,  a  face 
which  the  author  lias  continued. 

bead  cyanide  was  decomposed  by  hydrogen  sul- 
phide, and  the  hydrfifen  cyaniil«  was  lead  into 
wat»r  through  a  (Jtube  eontainint;  lead  cyanide. 
To  remove  any  traces  of  liydrofjen  sulphide  from  the 
aqueous  hydrocyanic  acid,  some  lead  cyanide  was 
added  to  it,  and  the  .solution  shaken.  As  no  trace 
of  hydrogen  sulphiile  was  juesent  no  lead  sulphide 
was  formed  ;  but  after  tiltering  this  solution  it  was 
found  that  it  contained  a  considerable  quantity  of 
lead.  It  was  evident  that  lead  cyanide,  which  is  not 
appreciably  soluble  in  col.l  w;iter,  is  soluble  in 
aqueous  hydrocyaiuc  acid,  and  it  "as  e.\pected  that 
this  solution  would,  on  evaporation,  deposit  pure 
lead  cyanide  free  from  oxide. 
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About  2r)0  cc.  of  a  .">%  solution  of  liyiliocyanio  acid 
were  lieateil  to  boiling'  witb  a  snmll  iinaiility  of 
precipitated  lead  cyanide  under  rcllux.  After  about 
'i^ilf  an  boiir  the  solution  was  liltercd  ami  Mllowed  to 
.'vajiorale  slowly  in  a  desiccator.  Tlie  deep  ynllow, 
needle-shajied  crystals  which  separated  were  collected 
and  drieil  in  a  vacuum. 

Lead  cyanide,  even  when  powdereil,  apiiears  to  be 
uuattacUeil  by  concentrateil  nitric  and  sulpluiric 
acids  in  the  cdd.  On  addin;,'  water  to  a  crystal,  the 
insoluble  oxycyanide  is  formed,  and  the  water 
becomes  cloudy. 

The  crystals  on  analysis  were  found  to  be  lead 
cyanide  bavin:.;  the  formula  Pb(CN)..." — N.VLINI 
MOH  \N  Gui'TA,  Pior.  Chilli.  Sw:.  Vol.  l>n,  No.  421, 
p.  3(51.     (C.  T.) 


The  CoMrosiTlox  ok  Co.vl.  — ".An  account  wa^ 
i'iven  of  an  examination  of  tlje  lii|uid  pioducts  of 
•  listillatioM  of  coal  in  a  vacuum  al  low  temperatures, 
irom  which  co?iclusions  were  drawn  ref^ardinj;  the 
composition  of  the  'resinous  substances'  that  form 
part  of  the  coal  conglomerate. 

.\  description  was  ^iven  of  the  various  compounds 
contained  in  the  oils  obtaiiied,  wbi<di  consisted 
I  ir-ely  of  unsaturated  (ethylenic)  hydrocarbons, 
naphtbenes,  p.arartins,  phenols  (chielly'  cresols  ami 
xylenols),  and  homoloL;ues  of  naplitbalene.  Benzene, 
.uithr.icene,  and  soUd  aromatic  hydrocarbons  were 
^tateil  to  be  absent. 

The  presence  oi  absence  of  free  hydrocarbons  in 
any  i|Uantity  in  coal  was  discnsseil.  and  an  hypo- 
tliesi.-  put  forward  to  account  for  the  lapid  formation 
of  paraliiiis.  naphtbenes,  etc  ,  on  dislillins:  coal  at 
low  temperatures.  It  was  suggested  that  such 
hydrocarbons  must  be  present  in  the  coal  substauce 
in  such  a  manner  that  whilst,  in  a  sense,  structurally 
complete,  some  clian.ne  in  their  state,  siu-li  as  can  be 
produced  by  moderate  beating,  nuist  take  place 
before  they  can  be  set  free. 

This  hypothesis,  particularised  for  the  case  of  the 
paraHins,  assumes  their  existence  in  coal  as  allcyl 
-roups  attached  chemically  to  another  non-alkyl 
;,'roup,  K'H,  the  paraHin  being  in  what  may  be 
termed  a  '  bound  '  condition,  as  a  component  part  of 
a  molecule  represented  by  the  general  formula 
RH  -  (.'i,H.^i,+,.  The  rapiii  distillation  of  'free" 
p  iratliirs  from  these  'bound  '  molecules  when  coal  is 
dei'omposed  thermally  was  then  explained  according 
to  the  followiuL;  sclieme  : 

RII- C„H.,„+,->R  +  C„H.,„+.,, 

_  RH  -C„II.,„+,  ~^R  +  C,„H.,,„+.,  +  C„.,H.,„.,. 
^^ith  certain  moditications  the  hypothesis  was 
used  to  explain  the  appearance  of  naphtbenes, 
olellnes,  and  napthalene  bomologues  in  coal  dis- 
tillates." —  David  Tijevdi;  .JriVES  ami  R!Clt.\i;i) 
\'ki:xon-  Whkklki;.  —  7'/w.  C/iciit.  Sor.,  y,,].  29, 
Xo.  422,  Dec.  .SO,  1913,  p.  37fi.     (C.  T.) 


Sol,l-|lir,ITV    OI--    ("ALCIU.M    CAKISONATK    AM)    IT.S 

Bi.ARi.vii  o.v  Wa'ikr  Pi'unirATioN.  -"  The  lime 
^■iftening  process  does  not  renmve  the  whole  of  the 
i-ahdum  carbonate  from  water.  Water  free  from  dis- 
s.)lved  rrarbon  ilioxide  di-solves  calcium  carbonate  to 
the  extent  of  1  ■.)  parts  per  l(lll,lliiri.  The  complete 
separation  of  the  precipitated  calcium  carbonate 
re'iuires  a  much  longer  time  than  is  usually  sup- 
I'osed  ;  i!ven  after  the  precipitate  has  settled,  the 
clear  water  continues  to  deposit  crystalline  calcinm 
carbonate  for  some  days.  The  more  perfectly  the 
water  is  softened  the  greater  the  necessity  for  giving 
it  a  long  period  for  subsidence.     When  it  is  ilesired 


to  use  the  water  as  soon  as  possible  after  the  preci- 
pitate has  settled,  it  maybe  treated  with  a  small 
quantity  of  cat  bon  dio.xide  to  prevent  deposition  of 
calidum  carbonate  in  the  mains  (compare  .\rchbutt 
and  l)eeley"s  process  :  J. S.U.I.,  1S9I,  511)  ;  as  little 
as  (1-3  part  of  carbon  dio.xide  per  1(MI,(IQ(I  of  water  is 
suHicient,  In  the  method  described  by  Houston 
(J.S.C.I.,  1912,  MH)  for  sterilising  water  by  the  addi- 
tion of  an  excess  of  lime  and  siilisei|ncnt  removal  of 
the  excess  by  c.irbon  dioxide  or  sodiunj  bicarbonate, 
it  woulil  be  necessary,  owing  to  the  slow  deposition 
of  llie  last,  portions  of  the  calcium  c  n  bimatc,  to  take 
[)recautions  to  prevent  the  precipitation  of  calcium 
carbonate  in  the  water  nurins."" — \V.  T.  IU'ImjIvss, 
(Inst.  Water  Kngineers). — Journal  of  flic  Surie.ty  of 
Cliciiiiral  Imhisti-ii,  Feb.  16,  1914,  p. 'l58.     (J.  \V.)  ' 


Dktkrminatio.v  ok  Titanium  nv  TirRATiox 
WITH  Met'HVI.knk  Hl.t'li.  ^"  IJrief  accounts  of  all 
published  methods  for  Ti  are  given  Knecbt  and 
Hibbert's  methylene  bine  method  gives  accurate 
result.s  and  is  a  satisfactory,  easy  nrjtiiod  if  carrifd 
out  as  follows:  1  gm.  of  the  sample  is  fused  with 
KOH  and  NaoOo  and  the  melt  di.ssou'ed  in  <-oncen- 
trated  HCl.  After  liltering  an  aliquot  is  taken  for 
the  'J'i  determination.  If  H.^SOj  or  H\< ) ,  lesults 
from  the  decomiiosilion  of  the  «ample,  the  Ti  must 
be  precipitated  with  NHjOH  and  rcdissolved  in 
HCl.  To  the  clear  solution  30  cc.  of  concentrated 
HCl  is  added  and  aboit  2  gm.  Z  i  dust  with  some 
pieces  of  Zn.  Reduction  takes  lo — 2ll  minutes  and 
then  the  solution  is  liltereil  into  an  Erlennieyer  Mask 
into  which  a  i-mrent  of  CO.,  is  passed.  20  cc.  of 
conceiUrated  HCl  is  .added  and  a  piece  of  Zn  is 
suspended  in  the  solution  by  a  Pt  wire  passing 
through  a  Bunsen  valve.  After  heating  for  a  few 
minutes,  the  Zn  is  drawn  up  out  of  the  solution  and 
the  methylene  blue  solution  is  added  from  a  burette 
wdiose  outlet  is  thrust  through  the  Bunsen  valve. 
The  best  results  am  with  a  solntion  of  methylene 
binecontaining  39— 7'(Sgiii  perlitre.  Thissobition  is 
standardized  a.'ainst  a  solution  of  Ti  of  known 
strength.'"— B.  Nku.mann  and  R.  Iv.  Miiii'llY  (Z. 
aiK/rir.  CI, (III.,  .'6,  Anfsat::,  613-GI.  Chint.  Ali.i.,_ 
Vol.  s.  No.  2,  .lanuary  20.  1914.  p.  :ios.      (.1.  G.) 


Dhtkctinii  Plati\u.m  Mktai.s  i.\  Bi;.\ns  kiiom 
Ct;i'Kr.i..\TioN'. — "  The  presence  of  platinum  metals 
in  ciipellation  beads  can  be  detecteil  by  examining 
the  surfa",e  ap|iearance  of  the  I'ool  bead  under  a.  low 
power  objectave,  such  as  a  1  in.  or  a  j'  in.  Plioto- 
giajilis  showiin^  characteristic  structures  are  given. 
I'ltiliiiiim.  1  6"„  Pt  in  silver  [uodnces  changes  visible 
to  the  naked  eye,  and  03%  can  be  detected  with  cer- 
tainty under  the  microscope.  The  bonmlaries  of  the 
crystals  become  distorted,  and  a  banded  structure- 
develo|is.  The  ellect  of  platinum  on  gold  is  similar 
but  less  marked.  Beads  containing  ei|uai  i|uantities 
of  silver  and  gold  have  the  '  frosted  suifai'c'  appear- 
ance causeil  by  over  2\  Pr.  Iridium  makes  the  bead, 
more  spherical.  L'nder  the  microscope,  the  crystal 
faces  appear  strongly  marked  with  lines  crossing  one 
another  after  the  manner  of  slip  binds.  The  marks 
are  ascribed  to  internal  stresses  resulting  from, 
occluded  oxygen.  The  etl'ect  due  toO-4";  Ir  is  <dearly 
visible.  UhmUaiii.  Traces  of  rhodium,  such  as 
o  004%,  in  silver  beads,  cause  a  distinct  crystallisa- 
tion visible  to  the  naked  eye.  With  0(13%  Rh,  and 
upwards,  the  beads  spit  persistently,  ami  assume  a 
blue  gray  colour,  (iold  with  0"2%  lib  lias  a  ruby 
colour,  and  witb  0'8%  is  covered  witb  a  black  lilm. 
Ilnthenium  proiluces  ,a  black  crystalline  deposit  at 
the  edge  of   the   bead   near  the  bottom,  and  gives  a 
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'  single-silled  Iieniii'^-boiie  structure'  to  the  surface 

of  tlie  bead.  Tlie  deposit  witli  0-004%  Ru  is  small 
Imt  distinctly  visible  to  tlie  naked  eye.  No  increased 
tenclency  to  spit  was  observed.  PdHadiuni.  The 
elleet  is  similar  to  that  of  platinum,  and  palladium 
may  i)e  detected  by  a  colouration  of  the  parting  acid, 
even  0  0002  gin.  I'd  producing  afaintly  yellow  colour. 
Osiiiiaui  up  to  '2%  give-!  no  cliarauteristic  appearance 
to  tlie  silver  bead, and  ai-/H«/-H/{H//( gives  similar  results 
to  those  obtained  with  iriilinin  alone." — C  O.  Ban- 
NisriiRand  G.  Patchin,  Jounia/  Soc.  ofChcia.  Ind. 
{fa-st.  Mill,  and  Mc.)  Jan.  15,  1914,  p."-29.     (J.  W.) 


METALLURGY. 

Treatment  of  Gold  Rearing  Scheelite  in 
New  Zealand. —  'The  scheelite  deposits  of  New 
Zealand  are  important  sources  of  tungsten.  One  of 
the  mines,  the  Golden   Point,  has  been  operated  for 

■twenty-live  years,  and  is  the  principal  producer. 

The  ore  is  sorted  in  the  mine  into  lirst  and  second 
grades.  On  rea'*hing  the  mill,  the  tirst  grade  is  again 
hanil-sorteil,  yielding  from  1  to  2  tons  p-r  month  of  a 
jirodnct  containing  from  (jO^  to  65%  WO.,,  which  is 
111  irUeted.  The  reject  fr.mi  the  liaml-sorting  is 
crushed  and  jigged,  producing  a  concentrate  of  60% 
WO,  and  a  tailing  which  is  adiled  to  low-grade  ore. 
The  low  grade  portion  is  crushed  in  stam|is  through 
3'1-iiiesh  screens,  ami  run  over  amalgamated  plates  to 
•reover  some  gold.  The  value  of  the  ore  usually 
averages  S3. (JO  in  guld,  and  of  this  .si. 55  is  caught  on 
the  [ilates.  After  amal.naniation  the  pulp  is  classified 
anil  concentrated  on  V\''iltley  talile-j.  The  products 
are  ( I)  a  low-graile  tung-iteii  concentrate  containing 

-31J%  WO;,  and  (i)!,  FeS.,  :  (2)  slime  tailing  which  is 
disr-iiarged,  and  (3)  sanil  tailing  which  is  leached 
with  cyanide  solution.  The  recovery  in  the  cyanide 
plant  is  .•?!  .30  pir  ton  of  ore.     The  low-grade  tungsten 

•concentrate  amounts  to  only  J%  to  1%  of  the  ore 
milled,  and  contains  about  'Ih  oz.  gold  per  ton.  This 
material  is  then  dried  and  roasted  and  subjected  to 
magnetic  seiiaiation  for  the  removal  of  pyrite.  The 
tungsten  produce  runs  60  ,i  WO.,  :  the  pyrite  contains 
from  5  oz.  to  6  oz.  gold  per  ton.  The  costs  of  milling 
1,9S)S  tons  of  ore,  in  cents  per  ton,  were  :  Breaking 
and  jigging,  3-S:  stamping,  55\S;  concentrating,  <S-0; 
general,  7'6:  cyaniding,  26  6  ;  magnetic  separation, 
36.0;  total,  fjl.378."— 0.  \V.  GUDUEON,  Aastrahan. 
Miiiiiiii  Shiiiihinl,  Nov.  13,  l!)13. — M</ri//iiri/ica/  and 
Ch'iiiin:/  Eiiiiiiitcriiiii,  Jan.,  1914,  p.  53.      (J.  A.  W.) 


MoLViiDENUM  i.\  Cyanide  .Solutions.— ".sy;/o;i.</-i. 

-  -Tcllnfiitm     tra>!   found    in.   an    ore    hroin/hf     from 

C'ltfraf  America.      Tt^.sts  on.  a  cnn.'^tic-soda   e.rfracf 

shon-e.d  tlie  /el/irrlnm,    hut  alio  -some    other  tJcment 

irhlch  n-at  /or  a  time  ■■tu/j/jo.ie.d  to  lie  .lometltiiKj  iieir, 

luff  irhich  eccntnatli/  prored  to  lit  mot ifluli  nnm . 

Action  in  Ci/'inidi  Solution. --The  sulphide  was  found 

to  be  extremely  soluble  in  cyanide,  forming  a  yellow 

solution,  which  .i;ives  a  reddish  tnrliiility  on  ai-iilulat- 

ing  with  hydrorliloric  acid,  and  a  dark-red  precipitate 

■  in  i-oiitinued  boiling.    The  form  in  which  the  molyb- 

deiiniii   oci-urs   in  the  original  cyanide  solution   has 

not   yet    been    delinitely   ascertained.       Tiiis    ready 

s'llubility,  however,  indicated  that  it  may  act  powei- 

fiill.y  as  a  cyaiiicide  and  the  diminislied  cyanide  con- 

suiiiptioii   noted   after   iireliniiiiary   extraction    with 

cinstic  soda,  may  be  largely  due  to  the  elimination  of 

miilybilennm  by  the  latter. 

In  order  to  obsHive  the  elicct  of  pure  molybdenum 

coinpoiimls  on   cyanide,   the   following   experiments 

were  made  :     .\  solution  of  soilinni  cyanide  was  pre- 

,pAtcil,   whii^li,  tested   in  the  ordinary   way,    showed 


1-242%  KCN  and  0-028%  CaO.  (1)  -25  cc.  of  the 
NaCN  solution,  with  addition  of  KI  required  56'05 
cc.  standard  AgNO:,^2-242%  KCN. 

(2)  25  cc.  NaCN  solution  +0-1  gin.  molybdic  acid, 
-f  KI  reiiuired  4855  cc.  AgNO.;=  1  492%  KCN,  indi- 
cating a  consumption  of  075  gm.  KCN  for  every 
gram  of  molylMlic  acid  added.  The  solution  smelt 
stron.nly  of  HCN  and  after  addition  of  AgNO.;,  as 
above,  was  no  longer  alkaline  to  phenolphthalein. 

(3)  25  cc.  NaCN  solution  -O'o  gm.  ammoiiinni 
niolybdate  +KI  rei|uired  36'45  cc.  AgNO;.,=  1-43.S% 
KCN  indicating  a  consumption  of  il'392gni.  KCN  for 
every  gram  of  ammoiiium  molybdate  added.  This 
salt  also  acts  as  an  ai-id  toward  cyanide  as  the  solu- 
tion smelled  strongly  of  HCN  and  after  addition  of 
AgNO:i  was  not  alkaline  to  phenolphtlialein. 

(4)  65  cc.  NaCN  solution  -hO'l  ;;m.  molybdic  acid, 
-l-a  few  cc.  of  strong  NaOH  solution,  and  KI 
required  55  95  cc.  AgNO;,  =  2-23S=  KCN. 

(5)  -25  cc.  NaCN  solution  -rO-5  gm.  animonium 
molybdate  -Fa  few  cc.  strong  NaOH  and  KI  rcfiuired 
55-95  cc.  AgNO,  =  2-238%  KCN. 

These  tests  show  that  the  compounds  tried  act  as 
acids  toward  cyanide,  but  have  no  decomposing 
effect  in  presence  of  sulKcient  protective  alkali.  It 
may  therefore  be  supposed  that  molybdenum  in  the 
solutions  is  present,  n-itas  a  cyanide,  but  as  a  sodium 
.salt  in  which  molybdenum  forms  part  of  the  acid 
radical." — I.  E.  ClE.SNELL. — JCni/lm  i  rijnl  and  Miniwj 
Journal.  Feb.  14,  1914,  p.  363.     (A.  U.) 

St.iMK  AoiT.rnoN  for  Cvanidi.vg.— "  The  lirst 
efforts  were  made  by  introducing  compressed  air 
into  shallow,  round  or  rectangular  vats  containing 
the  slime  pulp,  that  is,  the  colloid  material  mixed 
with  varying  proportions  of  water.  A  sma'l  pipe 
connected  by  a  hose  to  an  air-main  was  introduced 
into  the  vat  and  an  ojierator  kept  it  moving  from 
place  (o  place  continuously,  thus  keeping  the 
material  stirred  up.  Tlie  object  was  to  maintain 
the  solids  in  suspension,  allowing  the  solution  to  act 
upon  tliein.  This  process,  while  expensive,  was  a 
success  because  it  .gave  a  prolit  over  its  cost,  and 
because  it  showed  that  there  was  no  ditllcuUy  in 
dissolving  the  gold  and  silver  from  the  slime,  the 
only  troul-ile  being  the  mcelianical  one  of  keeping  the 
solids  in  suspension,  and  after  the  dissolving  process 
was  complete,  in  separating  the  .solids  from  the  solu- 
tion. The  percentage  of  extraction,  that  is,  the 
percentage  of  metal  dissolved  by  cyanide  solution, 
was  considerably  higher  than  had  ever  been  obtained 
tlirouidi  leachiiii;  the  tiranulated  poiticin,  or  sand. 

At  the  mill  of  the  El  Ora  Mining  and  Railway  ('o  , 
at  El  Oro,  Mexico,  the  early  slime-agitation  vats 
were  llat-botlonied,  rectangular  steel  vats  with 
rouiided  corners.  Tji  these,  slime  pul]i  was  kept  in 
agitation  by  a  .t  in.  p'pe,  drawn  to  a  point,  connected 
by  hose  to  an  air-main.  A  Mexican  was  employed 
to  keep  this  ho.se  moving  about  from  place  to  pl.ice 
and  in  this  way  succeeded  in  keeping  the  solids  in 
suspension  snccessfnily  and  rather  cheaply.  .\  ,i.'iiod 
many  "tlier  plants  follnwed  this  system  and  Ibeie 
are  plenty  of  examples  where  round,  llat-bolton.ed 
wooden  vats  were  used  in  the  same  way.  .An 
-nteresting  feature  of  the  use  of  the  air  pipe  in  steel 
or  iron  vats  was  that  where  a  little  sand  was  mixed 
in  with  slime  and  the  air  pipes  allowed  to  remain  in 
one  place  for  a  considerable  length  of  time,  the 
result  was  a  neat,  round  hole  drilled  in  the  bottom 
of  the  vat. 

A  variation  of  the  movable-pipe  jet  of  conniressed 
air  was  the  installation  of  lixed  piiies  in  the  vat,  the 
pipes  h,-i\  ing  a  nuiubor  of  holes  drilled  in  ihcni  w  bicli 
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(Msohaiged  the  compressed  air  at  a  number  of 
ililierenc  points  throuyliout  the  vat.  This  worked 
very  well  tlie  lirst  time,  but  the  pipes  .-non  got 
plnj;geil  up  ami  the  result  was  that  there  was  very 
little  agitation  taking  place.  These  stationary  pipes 
were  used  in  a  great  many  installations,  but  were 
not  satisfactory  in  any.  The  entrance  uf  lime  stoppeil 
up  the  pipe  so  that  tlie  air  came  out  at  only  a  very 
few  points,  and  these  were  likely  to  he  in  scattered 
sections  of  a  vat,  the  result  being  that  about  four- 
tifllis  of  the  material  was  without  agitation. 

.'•I'chiiniral  Stirring  of  Pulp. — The  next  forward 
step  was  to  institute  agitation  by  mechanical  means. 
This  Wius  done  by  using  a  round.  Hat-bottomed  vat 
in  which  a  central  vertical  shaft  was  installed,  capped 
with  a  crown-wheel  and  moved  by  a  pinion  ti.xed  to 
a  horizontal  shaft  passing  over  a  series  of  vats.  The 
vertical  shaft  was  equipped,  near  the  bottom  of  the 
vat,  with  arms  reaching  out  nearly  to  the  sides,  and 
these  arms,  revolving  at  medium  speed,  kept  the 
contents  of  the  vat  in  sigitation.  A  little  later 
development  of  this  same  idea  was  that  the  arms 
were  placed  about  half  waj'  of  the  depth  of  the  vat, 
aiid  depeniling  from  them  were  a  number  of  swinging 
iron  rods  or  pieces  of  wire  rope  weighte-",  by  chunks 
of  iron  at  the  biittion.  The  object  of  this  improve- 
ment was  to  avoitl  the  neiessily  of  digging  out  a  vat 
whenever  a  long  stoppage  occurred.  In  such  cases, 
when  the  arms  were  near  the  bottom  of  the  vat,  they 
become  immersed  in  the  settled  slime  and  held  so 
solidly  that  it  was  impossible  to  move  them  in  the 
regular  way  without  breakii.g  something.  l!y  having 
the  arms  about  half  way  up  the  vat  and  liaving  these 
swinging  ir"n  rod.s  or  pieces  of  wire  rope  reaching 
down  ii.to  the  slime,  the  arms  were  not  .so  likely  to 
be  held  lirndj'  but  couhl  move  freely  when  the  power 
was  applied.  The  iron  rods  or  wire-rope  pieces  would 
pull  out  of  the  slime  \ery  easily  and  drag  over  the 
top  of  it,  mixing  it  little  by  little  ;<s  agitation  pro- 
gressed. By  this  uiellioil  they  would  dig  down  into 
the  slime  and  soon  have  it  all  in  circulation. 

Mech.inical  agitation  in  this  form  was  usually 
assisted  by  centrifugal  pumps,  which  changed  the 
comparative  location  of  the  solid  particles.  It  will 
be  reailily  seen  that  a  Moating  particle  in  cj'anide 
solution  making  simply  a  number  of  revolutions  in  a 
vat  would  not  come  into  contact  with  any  other 
solution  exce]it  that  which  immediately  sui rounded 
it.  There  would  be  no  up  or  down  motion  to  the 
particle  to  any  great  extent,  nor  would  the  compara- 
tive location  of  any  particular  particle  and  its  sur- 
rounding solution  be  changed.  By  pumping  from 
the  bottom  of  the  vat  with  a  centrifugal  pump  and 
throwing  the  pulp  back  into  the  top,  a  total  change 
of  location  was  assured.  By  pumping  from  near  the 
outside  of  the  vat  and  returning  the  pulp  near  its 
centre,  a  thorough  change  of  location  could  be 
obtained. 

Mechanical  agitation  did  not  continue  popular  be- 
cause operators  believed  that  its  costs  were  too  high 
compared  to  the  work  it  did.  It  has  been  supplanted 
in  most  cases  by  a  variety  of  simple  and  complex 
devices,  all  destined  to  remove  the  troubles  that 
agitation  is  heir  to.  At  the  last  report,  however,  we 
lind  that  a  recent  cyanide  plant,  one  of  the  most 
nnjdern  in  the  country,  has  built  its  new  agitati«,n 
vats  on  the  mechanical  system.  They  have  passed 
by  the  newer  and  more  fashionable  devices  and 
returned  to  the  round.  Hat-bottomed  vat  with  agita- 
ting arms,  and  the  whole  assisted  by  centrifugal 
pnmps.  The  designers  of  this  mill  claiur  that  while 
mechanical  agitation,  as  they  use  it,  may  not  be 
absolutely  perfect,  neither  is  any  other  .system  per- 


fect, and  no  one  of  them  can  show  any  substantially 
lower  costs  than  are  obtained  by  this  system. 
While  this  statement  may  require  modilication,  it 
probably  is  surticicntly  true  to  give  rise  to  serious 
thought  on  the  part  of  modern  cyanide-plant, 
designers. 

Varied  Forms  nf  Mn_hanii-al  Ai/ifn/ioii. — Mechani- 
cal agitation,  during  the  time  it  has  been  used  by 
American  metallurgists,  has  taken  a  great  many 
ditlerent  forms.  The  simplest  is  that  which  ha* . 
already  been  described — horizontal  arms  revolving 
Avithin  a  tial-bottomeil  round  vat.  A  form  which  has 
been  l.-irgely  used  in  Mexico,  particularly  in  liuaua- 
juato,  where  it  was  devised  and  lirst  installed,  is 
one  in  which  the  central  vertical  shaft  and  the 
horizontal  arm  are  both  hollow,  com|iressedair  being 
introduced  through  the  arm  to  various  outlet  points, 
so  that  while  the  mechanical  agitation  was  taking 
place,  the  air  would  be  forced  out  through  the 
nozzles  into  the  pulp  in  the  vat.  By  this  means  it 
was  attempted  to  obtain  aeration  in  a<idition  to 
mechanical  agitation,  the  air  assisting  in  the  agita- 
tion as  well  as  adding  its  oxygen  to  t:.e  charge. 

Another  system  more  or  less  well  known  is  that 
devised  by  Hendryx  in  which  the  vat  is  usually  pro- 
vided with  a  cone  bottom  and  in  its  centre  is  a  rather 
large  tube  extending  from  near  the  bottom  to  near 
the  top  of  the  vat.  Within  this  tube  is  placed  one 
or  more  turbines  or  propeller  wheels,  which  are 
revolved  upon  a  central  shaft.  The  movement  .set 
up  takes  the  nniterial  from  the  bottom  of  the  vat, 
forces  it  through  the  tube  and  discharges  it  at  the 
top,  thus  dbtaining  a  circulation  from  bottom  to  top 
throughout  the  vat.  There  is  very  little  doubt  that 
this  give.s  good  agitation,  the  principal  objection 
which  has  been  raised  to  it  and  on-?  which  has 
apparently  been  maintained  is  that  its  cost  is  more 
than  is  incurred  by  anj-  one  of  several  other  systems. 
In  fact,  oidy  recently  a  large  installation  has  dis- 
pensed with  its  Hendryx  agitators  because  of  their 
high  cost  in  competition  with  other  machines.  On 
a  small  scale,  or  in  laboratory  work,  however,  this 
agitator  is  particularly  good  as  it  gives  an  efficient 
direct  agitation  which  is  very  sure  to  keep  all  the 
solids  in  suspension. 

Tin-  Alr-Liff  Ar/italors. — Probably  the  most  not- 
able development  in  agitation  devices  is  the  Brown 
or  Pachuca  vat,  which  was  introduced  eight  or  nine 
years  ago.  It  was  invented  and  Hrst  used  in  New 
Zealantl  where  it  proved  an  economical  success  and 
was  promptly  tra-isferred  to  Mexico,  where  its  use 
has  become  widespread.  The  Pachuca  agitator  is 
nothing  more  or  less  than  an  extremely  tall  cylinder 
with  a  cone  Inttom  fitted  with  an  air  lift  in  its 
centre.  The  transferring  of  pulp  from  the  bottom  to 
the  to|)  is,  in  eH'ect,  very  much  like  the  operation  of 
the  Hendryx  vat,  but  it  accomplished  by  compressed 
air  in  |ilace  of  mechanical  movement.  The  vat  is 
made  tall  and  narrow  and  with  a  cone  bottom  in 
order  that  the  influence  of  the  air  lift  may  extend  to 
all  parts  of  it,  which  would  not  obtain  if  its  area 
were  large  in  comparison  to  the  size  of  the  air  lift, 
at.d  also  to  prevent  any  settling  upon  the  lottom. 
For  this  pnrjiose,  the  cone  bottom  recjuired  is  ex- 
ceedingly steep  as  the  tendency  of  slime,  particularly 
of  the  light  and  Hocculent  variety,  is  to  settle  on  any 
surface  Hat  enough  to  hold  it.  Even  with  the 
steepest  construction  possible,  however,  there  is  very 
likely  to  be  some  settlement  in  the  vat,  and  often 
there  is  a  great  deal  of  it. 

The  hold  which  the  Pachuca  vat  took  upon  the 
metallurgical  profession  immediately  after  its  intro- 
duction,   was   remarkable.     It  spread   rapidly   into. 
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plants,  fioing  to  a  large  majority  of  the  plants  which 
were  planned  or  under  construction,  and  also  into  a 
large  number  of  them  which  had  alreaily  been  built, 
displacing  agitators  of  other  types  I'nfortunately 
it  seems  tliat  enougli  study  had  not  been  given  to 
the  matter  to  decide  absolutely  just  what  its  advant- 
ages were.  It  is,  moreover,  quite  proliable  that  only 
by  the  practical  experience  following  the  continued 
use  of  tliis  device  could  its  disadvantages  have  been 
•discovered.  The  principal  drawback  is  that  it  tal>es 
more  power  by  far  than  was  originally  claimed  for 
it,  which  means  that  the  cost  runs  higher  than  it 
should  to  procure  satisfactory  agitation.  Another 
difHculty  is  that  it  is  almost  impossible  to  avoid 
settling  of  solids.  If  there  is  any  sandy  material  in 
the  pulp,  it  will  settle  on  the  bottom  and  build  up 
on  the  cone  sides  no  matter  bow  steep  they  are,  and 
leave  only  a  small  cliannel  to  one  side  through  which 
the  circulation  takes  place.  This  not  only  reduces 
the  eapai-ity  of  the  vat,  but  misleads  the  operator  as 
■to  agitation.  At  the  top  of  the  vat  no  notice  of  this 
reduced  agitation  can  be  obtained  because  the  sur- 
face of  the  vat  is  usually  covered  with  pulp  and 
agitation  is  ap|  arently  going  on  as  usual  If  one, 
however,  probed  the  vat  with  a  long  stick  he  wonid 
be  likely  to  find  a  very  solid  deposit  of  sandy 
material  in  the  vat  which  occupies  a  goodly  propor- 
tion of  it. 

Aihlidonal  Drairhncks  of  Air  Aqitalion. — Some 
operators  have  claimed  that  the  carbon  mono.xide 
generated  by  the  compression  of  air  through  the 
lul)ricating  oil  used  and  heat  develojied,  is  delete- 
rious to  cyanide  solutions,  al.so  that  compressed  air 
•cooled  the  solution  to  a  great  extent.  All  of  these 
objections  may  have  some  weight,  but  the  two 
principal  ones,  its  cost  and  the  temlency  toward 
settling,  have  been  decisive  in  putting  a  rather 
sudden  halt  to  the  installation  of  I'achuca  vats.  It 
is  quite  likelj'  that  fewer  of  them  will  be  installed  in 
the  future. 

Other  machines  have  been  installed  to  accomplish 
the  same  result,  and  the  first  success  of  the  Paelinca 
eneouiaged  many  inventors  to  i)roceed  with  that 
device  as  a  basis.  Anujng  the  well  known  instances 
of  this  may  be  mentioned  one  of  tlie  hydraulic 
agitators  wliich  is  a  good  deal  like  the  Paciiuca,  in 
fact  almost  identical,  except  that  the  compre.ssed  air 
in  the  elevating  central  tulje  was  replaced  by  a 
hydraulic  jet.  The  vat  has  some  advantages,  but 
probably  does  iM)t  overcome  either  the  items  of  cost 
or  the  propensity  to  settling.  Some  of  these  vats  are 
used  but  they  are  not  extremely  popular  at  the 
present  time. 

The  Parral  vat  has  had  considerable  application 
and  may  be  regarded  as  one  of  the  stamlard  appli- 
ances. It  is  simply  the  installation  of  several  air 
lifts  in  a  flat-bottomed  vat,  the  discharges  being  .set 
tangentially  so  that  a  rotary  flow  of  pulp  is  secured. 
The  vat  is  well  known  among  operators. 

A  machine  which  has  been  widely  used  and  which 
was  orij;inal  in  its  ideas,  is  the  Trent  agitator,  about 
which  nnich  has  been  said  for  and  against.  Discus- 
sion about  this  machine  has  been  particularly  acri- 
monious, those  in  its  favour  becoming  violent 
partisans,  and  those  against  it  being  with  equal 
heat,  opposed  to  its  use  under  any  circumstances. 

Combination  Devices.  —  'I'he  Trent  agitator  is 
essentially  an  arm  agitator  corresponding  to  the 
mechanical  devices  now  in  u-^e,  but  the  arms  are 
hollow  and  the  pulp  is  circulated  through  them. 
The  great  and  essential  dillerence  of  this  nuichine 
is  that  the  arms  are  not  moved  mechanically  by  any 


direct  means,  but  are  moved  by  the  pulp  itself,  which 
is  forced  out  of  them  by  means  of  a  centrifugal 
pump.  The  intake  of  the  centrifugal  luinip  is  near 
the  top  of  the  same  vat,  where  it  can  have  practic- 
ally clear  solution,  or  at  least  solution  which  con- 
tains very  little  coarse,  granular,  or  sandy  .pulp, 
while  its  discharge  is  through  the  bottom  of  the  vat 
by  the  use  of  a  special  glaiul.  The  hollow  arms, 
which  a.e  arranged  to  disdiarge  the  pulp  all  in  one 
direction,  act  after  the  manner  of  a  garden-lawn 
sprinkler,  the  reactive  force  of  which  causes  the  revo- 
lution of  the  arm.  The  pump  is  connected  with  a 
small  air  compressor  for  supplying  oxygen  to  the 
solution,  or  a  small  valve  is  in.serted  in  the  suction 
through  which  it  is  allowed  to  take  air  from  the 
atmosphere.  The  advantages  claimed  for  the  Trent 
agitator  are,  that  it  iloes  not  make  expensive  instal- 
lations :  that  it  gives  satisfactory  agitation  at  a  low 
cost  ;  ami  that  it  thoroughly  aerates  the  [lulp  by 
adding  air  in  minute  particles  to  the  whole  jMilp 
charge.  It  is  also  claimea  that  somewhat  better 
extraction  is  obtained  by  the  use  of  this  machine. 
As  far  as  these  claims  are  concerned,  that  referring 
to  the  distribution  of  (inely  divided  air  to  the  charge 
is  decidely  true.  Tlie  Trent  agitator  in  operation 
shows  clearly  that  there  is  a  very  large  volume  of 
air  mixed  in  with  the  charge.  If  one  starts  a  vat 
which  has  not  been  under  agitation  with  a  Trent 
agitator,  within  a  short  tiineatier  it  has  been  started, 
the  volume  of  the  pulp  will  be  seen  to  have  increased 
appreciably.  This  is  due  to  the  air  which  it  gives  to 
the  charge  in  such  finely  divided  particles  that  it  is 
not  rapidly  liberated. 

The  latest  applicant  for  honours  in  the  field  of  slime 
agitation  is  the  Dorr  machine.  This  device  is  an 
adaptation  nf  the  original  Dorr  thickener.  It  has  a 
central  shaft  carrying  two  arms,  which  are  set  at  an 
incline  toward  the  centre  of  tlie  bottom  of  the  vat, 
these  two  arms  carrying  rakes  which  move  the  settled 
material  toward  the  centre  of  the  bottom  of  the  vat. 
In  the  agitator  the  arms  are  arranged  identically, 
but  the  central  shaft  is  inclosed  by  an  air-lift  tube, 
or  the  tube  itself  may  constitute  the  shaft.  The 
tube  terminates  just  below  the  upper  level  of  the 
vat  and  discharges  into  a  launder',  which  again  dis- 
tributes the  pulp  over  the  surface  of  the  vat  area. 
The  launder  is,  of  course,  optional  and  the  device  can 
be  operated  v-ithout  it.  When  used,  the  launder  has 
discharge  openings  at  various  points  along  its  length 
so  that  the  inilp  will  lie  dropped  at  difl'erent  points  in 
the  vat.  The  air  pipe  for  operating  the  lift  is 
usually  i>ut  in  through  the  bottom  of  the  vat,  this 
being  a  simple  operation,  as  there  is  no  step  bearing 
for  the  central  shaft,  its  weight  and  that  of  the 
agitating  mechanism  being  carried  on  a  tru.ss  above 
tlie  vat.  In  this  machine  there  is  meclianically  no 
possiljility  of  settling  of  solids  on  the  bottom  of  the 
vat  and  the  agitation  is  positive.  The  slime  dis-- 
charged  at  the  top  of  the  vat  settles  through  the 
solut;ion,  to  a  large  extent,  and  is  scraped  to  the 
centre  of  the  vat  again,  and  again  elevated  through 
the  air-lift  tube.  The  advantages  of  this  vat  are 
that  the  air-lift  distance  is  low,  the  vat  being  of 
large  area  and  low  height ,  cheap  to  construct,  and 
rec|uiring  little  air  at  low  pressure  for  the  agitation. 
The  arms  are  operated  at  low  speed,  and  rake  the 
slime  gently  toward  a  central  tube.  The  arms  pro- 
bably do  not  take  more  than  I  h.p.  in  a  large  vat, 
while  the  air  lift  works  under  practically  ideal  con- 
ditions, requiring  little  power,  the  amount  depending 
upon  the  depth  of  the  vat.  These  vats  have  been 
installed  in  a  number  of  mills,  and  reports  of  tlieni 
up  to  the  present  time  are  favourable. 
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A  recent  patent  shows  the  use  of  a  principle  sonie- 
wliat  similar  t'l  the  Trent,  or  garden-siiriiikler  idea, 
the  ilillerenoe  being  tliat  air  alone  is  pumped  through 
the  arms,  and  escaping  through  the  suitahly- 
arranged  arm  openings,  causes  revolution.  The 
whole  mechanism  is  supjiorted  in  a  step  beariiig  in 
the  vat,  the  air  entry  being  from  above.  The 
machine  is  known  as  the  Hafer  agitator. 

(Jhjef/x  of  Af/ifation. — It  Moukl  serve  no  rseful 
purpose  at  this  time  to  enumerate  the  great  number 
<if  agitating  devices  which  have  been  tried  from  time 
to  time,  even  those  which  may  have  been  more  or 
less  successful,  as  those  which  have  already  l)epn 
mentioned  include  the  most  important  ami  are  the 
ones  which  have  received  widest  application  among 
the  operating  plants  of  the  world.  It  may,  howe\  er, 
be  of  interest  to  discuss  the  principles  of  agitation 
from  a  general  i)oint  of  view. 

Almost  from  the  time  of  the  inception  of  the 
vyanide  process,  oxygen  has  been  believed  to  lie  in- 
tlispensable  in  the  reaction  of  dissolving  gold  and 
silver  in  cyanide  solution.  The  truth  of  this  having 
been  ilemonstraled  theoretically,  and  to  a  large 
extent,  practically,  ojierators  went  to  extreme 
lengths  to  find  means  of  furnishing  this  oxygen  to 
their  working  solutions  so  tliat  dissolution  might  be 
rapid  and  complete.  Various  chemicals  have  been 
used  to  supply  oxygen,  but  these  have  all,  or  nearly 
all,  been  set  aside  as  more  expensive  than  the  addi- 
tional benetit  derived  through  their  use.  Not  having 
secured  good  results  from  chemicals,  the  next  turn 
was  to  use  air  as  a  cheap  source  of  oxygen.  Air  has 
been  used  for  a  number  of  years  and  great  beneKts 
have  been  claimed  from  it  However  that  may  be, 
it  is  by  no  means  certain  that  air  is  a  good  thing  to 
rise  for  oxidizing  slime  pulp  under  agitation.  In 
many  cases  it  can  be  said  that  the  agitation  itself  is 
all  that  is  necessary,  and  agitation  is  only  necessary 
in  order  that  the  particles  of  ore  in  an  extremely  tine 
state  may  be  free  so  that  solution  may  act  upon  I 
them  at  all  times.  When  slime  is  settled,  it  forms 
an  imperv  ions  mass  through  which  solution  cannot 
pass,  and  therefore,  solution  is  not  at  liberty  to  act 
upon  the  covered  particles.  The  object  of  agitation 
is  to  keep  these  solids  in  suspension,  so  that  the 
solution  has  an  oppoitunity  to  act  upon  each  particle 
continuously.  Of  conise,  if  additional  advantages 
could  be  obtained  while  this  movement  is  going  on 
and  without  additional  expense,  it  would  be  un- 
doubtedly advisable  to  make  an  etiort  to  obtain 
them.  For  this  reason,  oxygen  has  been  so  widely 
used  together  with  agitating  processes. 

It  is  somewhat  unreasonable  to  suppose  that  by 
simply  passing  air  into  solution  any  great  quantity 
of  oxygen  will  be  absorbed.  It  is  true  that  some 
■will  be,  but  the  extent,  of  the  change  is  not  great, 
and  no  dependence  can  hi  placed  upon  it  as  a 
liasteuer  of  dissolution. 

Recently,  Morris  Green*  has  shown  that  indis- 
•criminate  oxi<lation  is  not  an  advisable  operation. 
However  that  niay  be,  it  is  true  that  our  ideas  of 
oxidation  will  have  to  be  somewhat  revised,  and  in 
the  meantime  agitation  had  better  be  contined  to  the 
cheapest  method  of  keeping'  line  particles  of  ore  in 
.suspension  in  solutions  so  that  they  can  be  acted  upon 
with  the  greatest  rapidity. 

Cnsf  of  AqifatioH. — .Agitation,  like  a  gooil  many 
other  details  of  the  cyanide  process,  delies  reduction 
into  concrete  cost  tigures  capable  of  reasonable  com- 
parison.     Like  crushing    and    grintling,    agitation 
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depends  a  good  deal  on  the  character  of  ore  handled, 
and  in  addition,  upon  the  specific  gravity  of  the  pul]i 
handled,  that  is,  the  degree  of  dilution.  It  is  clear 
that  high  cost  at  any  one  plant  does  not  neces.sarily 
indicate  poor  work,  but  all  data  must  be  considered 
to  make  a  fair  conclusion. 

__At  the  Goldlleld  Consolidated  mill,  it  is  said  that 
7.5  cu.  ft.  of  free  air  per  minute  is  reipiired  to  agitate 
a  vat  containing  So  dry  tons.  The  installation  con- 
sists of  Pachuca  vats.'  The  cost  is  stated  to  be  2c. 
per  ton  agitated  for  power  and  under  Ic.  for  repairs 
and  maintenance,  a  total  of  less  than  3c.  per  ton,  not 
including  labour. 

At  the  Liberty  Bell  mill,  with  Hoidryx  agitators, 
the  cost  was  o-oc,  including  the  cost  of  settling  in 
Dorr  thickeners.  At  the  Hollinger  mill,  cost  is  said 
to  be  -J-flc.  per  ton  with  Dorr  agitators.  Experi- 
ments at  the  Liberty  Bell  mill  showed  that  the  new- 
Dorr  vats,  holding;  ,3.5  dry  tons  of  ore,  required  0'4  to 
Oo  h.p  for  operating  the  arms  and  40  eu.  ft.  free  air, 
compressed  to  S  or  lit  lb.,  for  the  lift.  At  the  West 
End  mill,  Tonopali,  it  is  stated  that  a  vat  holding 
SS  dry  tons  of  ore  at  a  pnlp  sp.  gr.  of  1'25, 
required  6  o  b  p.  to  operate  the  p..mp,  and  about 
lo  h.p.  additimial  for  air  for  aeration.  The 
iMcNamara  mill  agitates  97  tons  at  1  -26  sp.  gr.,  with 
an  expenditure  of  !)o  h.p. 

Costs  ate  exceedingly  elusive  data  with  which  to 
make  comjiarisons,  and  cannot  be  depended  upon 
unless  all  the  factors  leading  to  them  are  available 
for  consideration.  For  comparing  agitation  systems, 
such  items  as  cost  of  power,  labour  and  all  other 
factors  ;  specific  gravity  of  the  dry  slime,  specihc 
gravity  of  the  pulji,  percentage  of  sand  in  the  slime, 
etc.,  are  required.  Knowing  all  of  these,  a  fair 
inference  may  be  drawn." — H.  A.  Megraw,  Kiu/in- 
iciitui  and  Miiiitig  Journal,  Dec.  20,  1913,  p.  1,161. 
(H.  A.  W.) 


Progress  in  Meiallukgv.  —  "Substantial  im- 
provement was  made  last  year  in  methods  of  recover- 
ing gold  and  silver,  but  few  striking  innovations 
were  brought  forward.  As  has  been  the  case  in 
recent  years,  the  cyanide  process  was  the  most 
important  in  point  of  quantity  and  value  of  metals 
recovered.  Its  use  was  extended  to  the  treatment 
of  a  greater  variety  of  ores  ;  costs  were  reduced  and 
extractions  increased.  Nothing  of  importance  has 
occurred  in  the  fields  of  amalgamation  or  smelting, 
and  no  data  have  been  forthcoiniug  from  several 
attempts  at  chloridi.sing.  The  electro-eyanamide 
proce.ss,  originally  installed  at  the  Ajaxniill,  Cripple 
Creek,  was  finally  abandoned  in  favour  of  combined 
concentration  and  biomo-cyaniding. 

A  year  ago  we  commented  on  tlie  hlter  litigation 
and  the  successful  defence  of  the  Moore  patents.  At 
the  same  time  we  suggested  that  the  end  of  the  liti- 
gation was  not  yet  in  sight.  The  prediction  was 
verified  late  in  1913,  when  Mr.  Charles  Butters  filed 
a  suit  against  the  Golden  Cycle  Mining  Company, 
Colorado,  for  damages  for  infringement  of  filter 
patents.  This  outcome  was  the  more  striking  by 
reason  of  the  fact  that  the  Golden  Cycle  was  one  of 
the  lirst  to  settle  with  the  Moore  Company  after  the 
courts  had  sust;iined  Moore's  case  against  Butters. 
Mr.  Butters  has  been  active  in  other  ways  as  well. 
In  our  department  devoted  to  patents  will  be  found 
a  note  on  a  new  method  of  filter  construction  and 
operation,  invented  by  Mr.  Butters.  His  idea  seems 
to  be  to  avoid  the  Moore  method  of  discharging  the 
cake  by  a  difference  of  pressure  between  the  in.side 
and  outside  of  the  filter  leaf,  and  thus  escape  in- 
fringement of  the  Moore  process.     Another  feature 


4  lit 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.      April  1914 


i)f  the  filter  situation  wiis  tlie  consolidation  of  the 
Oliver  and  ^foore  interests,  possibly  strengthening 
the  position  of  l)0tli.  On  the  other  hand,  the  makers 
of  tlie  Portland  filter,  after  investigating  the  whole 
matter  of  filter  litigation,  continued  the  manufac- 
ture and  Nale  ot  tlieir  machines  independently.  While 
a  nuniher  of  large  companies  effected  settlement 
with  the  Moore  concern,  many  small  users  of  vacuum 
filtration  plants  operated  them  without  regard  to  the 
legal  status  of  the  liushiess. 

Consideration  of  the  filter  question  naturally  calls 
to  mind  the  status  of  continuous  counter-current 
ilecantation,  as  this  process  otters  some  measure  of 
relief  from  the  use  of  filters.  Last  year  witrjessed 
the  greatest  advances  yet  made  in  the  use  of  this 
method  of  treating  slime.  Thiee  comjianies  aban- 
doned filters  in  ils  faAo\ir:  The  Gold  lioad  and  Ton] 
Ueeil,  in  Arizona,  and  the  Ijluvia  de  Uro,  in  Mexico  ; 
ami  a  number  of  new  plants  adopted  this  method. 
'I'he  (iold  Koad  Company  reports  decreased  loss  both 
in  dissolved  and  nndis.-solved  gold,  partly  due  to 
further  ilissolution  of  metal  in  passing  through  the 
series  of  thickeners,  although  it  was  thought  formerly 
that  the  plant  hail  ample  agitating  laiiacity.  Oper- 
ating costs  have  lieen  lowered.  The  quantity  of 
cyanide  used,  covering  both  chemical  cimsnmption 
and  mechanical  loss,  has  been  increased  liy  not  more 
than  l-IO  lb.  per  ton,  although  the  ore  is  treated  in  a 
•2  lb.  solution. 

At  the  (ilobe  &  Phiciiix,  Kbodesia,  South  Africa, 
a  Soil  ton  continuous  counter-curient  decantation 
plant  was  installed  last  year.  Loss  of  dissolved  gold 
in  the  tailing  is  repcn'ted  to  be  only  3c.  per  ton.  A 
similar  .system  was  adopted  by  the  Liberty  liell  in 
Colorada,  for  the  creatment  of  concentrate  formerly 
sold  to  smelters.  The  new  proce.ss  affords  a  mateiial 
saving  to  tlie  company.  In  this  case,  in  order  to 
simplify  treatment  ami  reduce  dissidved  metal  loss 
to  a  minimum,  the  tailing  has  been  discharged  into 
the  regular  mill  circuit,  ultimately  passing  out 
throngli  the  Moore  filter.  This  gives  the  tailing 
a'lditional  agitation  treatment  and  permits  addition 
of  all  wati'r  at  one  place,  i.e.,  the  filters.  No  addi- 
tional labour  has  been  required  in  the  mill,  ami  the 
total  cyanide  used  is  said  not  to  be  increased. 

A  late  4eport  from  the  Porcupine  Crown  mill, 
where  the  continuous  counter-cuirent  decaritalion 
system  was  ailojited,  slates  that  an  extraction  of 
9ti%  is  being  obtained.  This  result  is  interesting  in 
view  of  the  fai^t  that  concentration  is  not  practiced 
in  this  mill  as  in  some  others  in  the  same  district. 

The  tall  form  of  air  agitator  for  slime,  commonly 
known  as  tlie  Pachuca,  seems  to  have  fallen  in  the 
estimation  nf  American  metallurgists,  for  most  of 
the  new  installations  have  made  use  of  combination 
air-mechanical  agitators,  such  as  the  Dorr  and  Trent. 
The  former,  first  described  in  our  issue  last  January, 
has  been  adoiited  in  new  mills  in  Nevada,  Colorado, 
Canada  anil  Mexico,  and  some  older  forms  of  agita- 
tors have  been  displaced  in  old  plants  by  it.  Ex- 
perience with  this  form  of  agitator  indicates  low  cost 
for  power,  continuity  of  operation  and  mechanical 
efficiency.  Sand  and  concentrate  are  readily 
handled,  and  the  treatment  is  adapted  to  the 
chemical  rei]iiireiiientsof  the  ore,  thereby  giving  high 
efficiency  in  dissolution. 

The  use  of  aluininium  as  a  precipitant  of  gold  and 
silver  from  cyanide  solution  received  increased  atten- 
tion last  year.  This  method  is  not  new,  having  been 
proposed  and  patented  in  1893  by  Carl  Moldenhauer  ; 
hut  the  idea  was  never  developed  on  a  practical  scale. 
Various  experimenters  have  tried  Moldenbauer's 
scheme,  but  it  was  not  successfully  used  until  Kirk- 


Patrick  developed  the  application  of  aluminium  dust 
in  1908. 

Dissatisfaction  with  zinc  precipitation  at  the 
Nipissing  mill,  led  to  the  investigation  of  the  merit.s 
of  aluminium,  with  the  result  that  it  was  finally 
adopted.  A  study  of  conditions  at  this  plant  showed 
that  precipitated  solutions  had  lost  their  normal  dis- 
solving ])ower,  and  the  cause  was  finally  attributed 
to  the  presence  of  zinc  and  arsenic  in  solution.  Since 
the  adoption  of  aluminium,  no  further  ditliculty  of 
this  sort  has  been  experienced. 

There  are  a  number  of  advantages  in  using 
aluminium  for  precipitation.  Although  it  is  more 
expensive  than  zinc,  yt  t  much  less  of  it  is  used  per 
ounce  of  metal  precipitated.  Aluminium  does  not 
ccniibine  with  alkali  cyanide  as  does  zinc,  hence  does 
not  cause  consumption  of  cyanide.  When  the  pre- 
cious metals  are  precipitated,  all  of  the  cyanide 
combined  with  them  is  regenerated.  This  necessi- 
tates the  presence  of  free  caustic  alkali  in  the 
.solution.  One  of  the  obstacles  to  the  successful  use 
of  aluininium  dust  has  been  the  ditticulty  of  wetting 
it  and  getting  a  thorough  contact  with  the  solution. 
This  is  overcome  bj' the  use  of  some  form  of  vortex 
mixer. 

Another  new  proposal  in  precipitiition  made  last 
year  was  that  of  MacArthur,  who  suggested  the  use 
of  zinc  wafers  or  small  sheets.  He  reported  very 
satisfactory  results  to  the  Chemical  Metallurgical 
and  Mining  Society  of  South  Africa,  but  subsequent 
investigators  in  dirt'erent  parts  of  the  world  Avere 
unable  to  confirm  his  figures. 

The  old  .scheme  of  volatilizing  gold  and  .silver  from 
sulphide  ores  by  roasting  with  salt  was  revi\ed  last 
year  as  a  new  invention  in  Australia.  As  pointed 
out  in  our  columns  at  the  time,  the  process  of  vola- 
tilization liad  been  ex]>loited  in  this  country  over  ten 
years  ago,  but  for  various  reasons  was  not  successful. 
The  Australian  venture  also  is  said  to  have  been 
dropped. 

The  development  of  low-grade  gold  mines  in 
Alaska  has  resulted  in  plans  for  milling  on  a  huge 
scale.  At  the  Alaska  (iastineau  the  developments 
has  been  so  rapid  that  e;icli  succeeding  reiiort  of  pro- 
gress has  far  outdone  its  predecessor  in  reporting 
availalile  ore,  and  the  tonnage  now  in  siglit  is  lieyond 
mental  conception.  Prospective  mill  capacities  also 
have  increased  by  leaps  and  bounds,  and  following 
the  last  visit  of  the  promoters  to  the  property  the 
jirospective  mill  capacity  jumped  from  6,11(10  to 
•20,000  tons  per  day.  But  with  ore  now  said  to  run 
into  the  hundreds  of  millions  of  tons,  the  present 
oper.atiirs  can  jnoject  mills  of  almost  any  old  capacity 
without  depriving  their  descendants  of  an  oppor- 
tunity to  work  the  property  and  derive  some  of  the 
enormous  aggregate  profit  now  in  prospect.  Actual 
milling  operations  will  be  awaited  with  interest." — 
Anon.— jl/<'<.  and  C/inii.  Eiui.,  Jan.  1914,  p.  3. 
(H.  A.  W.) 

MINING. 

SiCN.SITIVKNFS.S  OF  EXPLOSIVKS. — "III  his  report, 
Mr.  E.  A.  Mann  points  out  that  some  of  the  explo- 
sives imported  into  Australia  exhibit  a  tendency,  as 
a  result  of  storage,  to  lose  their  sensitiveness  to 
ignition  by  detonator  to  such  an  extent  as  to  be  unfit 
for  mining  purposes,  and  nearly  all  the  explosives 
show  some  falling  idl'in  this  respect.  A  recommenda- 
tion has  accoidingly  been  submitted  to  the  (iovern- 
nient  to  the  effect  that  regulations  should  be  framed 
specifying  a  minimum  velocity  of  detonation  for  all 
explosives  imported,  the  same  varying  for  the  dif- 
ferent classes."— No.  252,  Oct.,  1913',  p.  146.— (T.  D.)i 
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IjIfORTANT  iMl'ROVEMKXT  IX  lil.AS  IIXO.  — "  The 
iletoiiHlor  was  an  iiii|>oitant  item  in  connection  with 
libistiii^  explosives,  for  it  served  to  tire  ami  develop 
the  tnll  force  of  the  'high'  explosive  class.  For 
many  years  fnhiiiiiate  was  the  chief  ingredient  of 
the  detonator  cliari^e,  Iml  now  Irinitrotolnol,  or 
picric  atiii,  or  tetianitronictliylaniline  was  nscd  as 
tlic  chief  injiredient,  witli  a  small  prinuiij;  change  of 
fnlminate,  and  more  rfccntly  lead  aziile  and  also 
tetranitroaniline  had  lieeii  tried. 

Increased  power  could  he  ohtaincd  by  tlie  use  of  a 
detonatinji  fuse  of  trinitiotolnol  inserted  alonijside 
of  the  charije  of  explosive,  especially  in  deep  holes, 
as  the  trinitrotoluol  detonated  with  {greater  velocity 
than  the  hlasting  charj,'e,  and  caused  it  to  explode 
more  siniultaneO"sly  than  when  ordinarily  tired  by 
a  detonator  placed  in  the  top  cartridge.' — Explosives 
by  W.  MacXar,  Institute  of  C'hemisty  Lecture, 
Chemiml  Xtir.<,  Februaiy  ■-'(>,  1014.     (J.  x\I.) 


.MISCELL.A.NEOLS. 

AcETVLENK. — "  Before  the  production  of  acetylene 
from  carbide  the  acetylene  wa.*  made  by  the  incom- 
plete combustion  of  coal-gas,  and  in  this  process 
more  or  less  carbon  mono.vide  was  present  in  the 
acetylene  obtained.  What  womler,  then,  that  there 
was  some  degree  of  toxic  action  of  the  acetylene 
examined  1  It  contained  carbon  monoxide,  the 
poison  of  common  illuminating  gas. 

With  the  discovery  of  carbide  and  its  use  for  the 
production  of  acetylene,  all  of  this  has  been  changed. 
It  is  found  that  carbide  acetylene  does  not  contain 
carbon  monoxiile  and  that  it  tloes  not  have  the 
properly  of  tixing  haemoglobin  ami  that  it  does  not 
rob  the  blood  of  its  capacity  to  take  up  oxygen  from 
the  air  and  carry  it  into  the  tissue.  Hence  the  old 
allegation  that  acetylene  is  a  poison  because  it  de- 
prives the  blood  of  its  oxygen-carrj'ing  capacity  is  no 
longer  justitied. 

.\notlier  poisonous  product  sometimes  present  in 
the  acetylene  made  by  the  combustion  process  was 
hyilro-cyanic  acid.  Xever  in  large  quantities,  it  yet 
is  so  toxic  that  we  can  fully  appreciate  its  etl'ect.  It 
is  not  present  in  the  carbide  acetylene,  and  so  may 
be  dismissed  fiom  consideration. 

.Another  charge  that  is  no  longer  justilied  is  tiiat 
acetylene  is  a  poison  because  of  the  presence  of  plios- 
]ihiTie  as  an  impurity.  This  forms  when  carbide  is 
maile  from  limestone  containing  phosphate,  the 
action  of  the  coke  reducing  the  pliosphate.  The 
selection  of  limestone  fiee  from  phosphate  has  prac- 
tically obviate<l  this  impurity,  and  any  poisonous 
action  of  the  acetj'lene  con.sequent  thereto. 

Indeed,  the  present  daj'  product  may  be  said  to 
avoid  the  pitfalls  of  impurities  so  that  its  eflect  is 
determined  by  the  action  of  acetylene  itself.  We 
may  consider  then  whether  acetylene  as  such  is  or  is 
not  a  direct  poison. 

M.y  present  observations  have  been  directed  to  the 
inr|uiry  whether  it  produced  noticeable  etl'ect  on 
human  subjects  when  present  in  increasing  amounts 
up  to  J'."'  during  a  perioil  of  2^  hours.  To  this  end, 
four  men.  including  myself,  were  enclosed  in  a  rocun 
of  about  S(Ki  cubic  feet  cajiacity  ami  at  the  beginning 
and  four  time-!  subsequent  at  intervals  of  a  half  hour, 
acetylene  was  liberated  into  the  room  by  throwing 
450  gm.  of  carbide  into  an  open  tub  of  water,  this 
corresponding  to  the  liberation  of  4  cub.  ft.  of 
acetylene,  each  time  ;  that  is,  20  cub.  ft.  in  all,  2j% 
of  the  capacity  of  the  room. 

To  eliminate,  as  far  as  possible,  the  mental  eliect 
of  the  environment,  the  subjects  were  engaged  in 
playing   a  game  of  cards.      They  were  interrupted 


only  long  enough  to  take  readings  of  their  blood 
pressures,  at  half  hour  ii:tervals.  The  results  of  the 
experiment  were  quite  negative.  The  game  was 
continued  throughout  the  lime,  excepting  as  noted. 
The  blood  pressure  renniined  constant  with  one 
subject  and  was  very  slightly  lowered  from  the 
inactivity  with  two  and,  of  course,  in  the  <'ard  game 
two  men  were  defeated  and  two  ^^■orl.  but  there  was 
absolutely  no  etl'ect  noted  that  could  lie  ascribed  to 
any  poisonous  or  other  action  of  the  acetj'lene.  It 
was  without  etl'ect. 

This  same  result  has  been  obtained  in  experiments 
on  animals.  In  such  amounts  as  used  in  the  above 
experiments  there  is  no  etl'ect.  Indeed,  acetylene 
may  be  increased  up  to  20%  and,  if  the  mixture  is  so 
made  as  not  to  reduce  the  amount  of  oxygen, 
animals  may  be  left  in  the  atmosphere  for  some 
time,  an  hour  or  more,  and  will  only  become  drowsy, 
from  which  they  quickly  reco\er  when  removed  into 
ordinary  air. 

With  very  large  quantities  or  with  20%  admixtures 
acting  for  a  longer  time,  the  degree  of  drowsiness  i* 
increased.  That  is  to  say,  tlie  ellec  of  acetylene  in 
large  doses  is  that  of  a  narcotic,  [iroducing  loss  of 
consciousness  in  proportion  to  its  degree  of  action. 
When  this  action  is  pushed  to  a  fatal  termination, 
the  linal  action  is  upon  the  breathing  centre,  inhibit- 
ing its  action  and  so  producing  death. 

It  thus  appears  that  carbide  acetylene  is  not 
poisonous  in  the  sense  that  common  illuminating 
gas  is  and  that  in  large  quantities,  acting  for  some 
time,  it  produces  a  narcotic  action.  In  respect  to  its 
toxicity,  it  presents  no  problem  of  a<ljustment  under 
ordinary  conditions.  It,  of  course,  nuiy  not  replace 
in  large  degree  the  atmosphere  we  breathe,  but 
otherwise  it  need  not  be  anticipated  that  it  produce 
any  poisoiiou"  action."' — E.  E.  Smith,  Mining Srinicc, 
January,  1914,  p.  39.     (H.  A.  W.) 
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Abstracts  of  Patent  Applications. 


(C).      260/13.      Robert    Blane    (1),     Jacob     Donald 

Silcock  (2).     Improvements  in  rollers  for  haulage 

ropes  and  the  like.     6.6.13. 

This   application   refers  to  the  bearings  of  rollers 

for  winding  and  hauling  ropes,  such  as  are  commonly 

used  in  incline  shafts  and  on  rope  haulages. 

The  improvement  claimed  is  the  provision  of  a 
removable  sliding  piece  in  the  siile  of  the  grease  box- 
nearest  the  roller,  so  as  to  allow  of  the  removal  of 
the  roller  and  spindle  without  removing  the  main 
casting  from  ils  place;  the  sliding  piece  is  kept  in 
place  by  a  projection  on  the  hinged  lid  of  the  box, 
and  can  only  be  removed  when  the  lid  is  wide  open, 
and  in  a  vertical  position. 

(C.)   516/13.   William  Thomas  Anderson  (1),  Edward 
Heniy  Johnson  (2),  Percy  Ralph  Netheisole  (3). 
Improvements  in  treating  mine  dumps  or  other 
similar     depositing     sites     for    allaying    dust. 
25.10.13. 
This  speciheatimi  refers  to  the  application  to  the 
surface  of  mine  dum|is,  or  other  similar  depositing 
sites,  of  an  emulsion  of  clayey  or  similar  earth  or  .soil 
for  the  purjiose  of  allaying  dust  or  preventing  com- 
minuted minerals  or  mine  residues  from  being  blown 
oH'  the  surface  of  such  dumps  or  s'te<,  and  dis|iersed 
or  dissipated   in   the   atmosphere,   substantially   as 
described. 

(C.)  49/14.  Martin  Deacon  (1).  William  (Jore. 
(2).  Improvements  in  or  relating  to  apparatus 
for  HItering  water  or  other  liquids.     30. 1. 14. 

This  application  relates  to  imjuovements  in  lilters 
wherein  the  sand  or  other  similar  liltering  medium 
is  transferred,  during  operation,  from  one  part  to 
another  of  the  lilter,  and  is  washed  during  transfer- 
ence. 

The  chief  feature  of  the  invention  consists  in 
dividing  the  hltering  area  into  various  units,  and 
transferring  the  sand  from  one  to  another  through  a 
washing  apparatus  in  the  centre  of  these  units. 

;C.)  66/14.  John  Frederick  Isbell.  Concentrator. 
12.2.14. 

This  patent  refers  to  a  concentrator  or  table  some- 
what on  the  lines  of  the  Deister,  the  Ferraris  and 
other  similar  tables. 

It  difl'ers  from  other  concentrating  tables,  piinci- 
pally  in  the  way  the  riflles  are  placed,  in  the  addition 
of  separators  having  walls  continuous  with  the  riffles, 
ore  outlets  leading  Ihrongh  the  table,  a  cut-otl'  ex- 
tending across  the  table  comprising  means  forming  a 
chamber  leading  to  I  he  ore  outlet,  means  forming  a 
second  chamber  above  the  hrst  chamber,  including  a 
water  inlet  and  sundry  other  devices  meant  to  per- 
form successfully  the  operation  for  which  the  table 
has  been  designed. 


(C.)      85/14.      William    Henry   Aghan.      Improved 
process  and  means  for  separating  precious  metals 
from  their  ores.     25.2.15. 
This  application  is  for  a  method  of  cleansing,  sand 
tailings,  etc.,  with  a  view  to  rendering  the  gold  con- 
tents  amenable    to   mercurial    amalgainatioTi.     The 
applicant  proposes  to  digest  the  sand  in  a  .solution  of 
cyanide,   sulphuric    acid,   corrosive    sublimate    and 
common  salt  prior  to  amalgamation.     He  also  claims 
(claim  3)  the  neutralisation  of  the  tailings  by  lime 
as  a  preliminary  to  treatment  with  the  above  solu- 
tion . 
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tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  thename  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


(C.)  lS/14.  Ernst  Hfalmar  Lagarstrom.  Im- 
provements in  roidc  drilling  machines  operated  by 
compressed  air  or  the  like.     S.  1.14. 

(C.)  21/14.  Heinrich  Flottmann.  Improvements 
in  motors  for  gig-convejors.     8.1.14. 

(C. )  22/14.  Henry  Leitner.  Improvements  in 
means  for  controlling  electric  circuits.     9.1.14. 

(C. )  24/14.  Paul  John  Simmen.  Improvements 
in  and  relating  to  systems  and  apparatus  for  the 
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9.1.14. 
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(P.)  26/14.  James  Miners  Holman  (I),  John 
Leonard  Holman  (2).  Improvements  in  feeding 
lluid  to  hollow  rock  drills.     12.1.14. 

(C)  27/14.  (ii'Orge  Hutchison.  Improvements 
in  and  relating  to  fencing.     14.1.14. 

(P.)  29/14.  Andre  Leon  Felicien  Levy-Strauss. 
Improvements  in  and  relating  to  rock  drilling 
machines  and  supporting  means  therefor.     15. 1. 14. 

(P.)  30/14.  James  Wilshir  (1),  The  Denver  Rock 
Drill  and  Machinery  Co.,  Ltd.  (2).  Improvements  in 
and  relating  to  supports  for  rock  drilling  machines. 
16.1.14. 

(C.)  32/14.  Explosions  Turbine-studien  gesell- 
schaft  (1),  Robert  Kutschinski  (2).  Improved  fuel 
for  internal  combustion  engines.      17.1.14. 

(C.)  33/14.  James  Miners  Holman  (1),  John 
Leonard  Holman  (2).  Improvements  in  valveless 
Hammer  drills  and  the  like.     20.1.14. 

(C.)     35/14.     Thomas    Pettigrew. 
in  selecting  devices  for  telephone  and 
22.1.14. 

(C.)  36/14.  Thomas  Pettigrew. 
in  selecting  devices  for  telephone 
changes.     22.1.14. 

(C.)  37/14.  William  Herbert  Grinsted.  Im- 
proved test  circuit  arrangements  for  telephone 
systems.     22.1.14. 

(C. )  .38/14.  Thomas  Pettigrew.  Improved  circuit 
arrangement  for  telephone  exchanges  with  automatic 
selecting  devices.     22.1.14. 

(C.)  39/14.  Thomas  Pettigrew.  Improved  circuit 
arrangement  for  telephone  exchanges  with  selecting 
devices.     22.1.14. 
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(C. )  40/14.  Ailanisoii  Geor>^e  Wild.  Tiiiprove- 
liients  ill  ami  relating  lo  steam  heaieis  for  railway 
veliii-le.s.     ii.X.H. 

(P.)  41/14.  Alexander  John  Arbui'kle.  Improve- 
ments in  apparatus  for  separating;  liqnid  from 
crushed  ore  products  and  for  utlier  similar  purposes. 
23.1.14. 

(P.)  4'2/14.  Nicholas  John  Kempthorne.  An  im- 
proved desij;n  of  two  stroke  internal  combustion 
engine.     26.1.14. 

(C.)  44/14.  Edward  Price  Killen.  Improvements 
in  or  relating  to  wheeK.     27.1.14. 

(I'.)  45  14.  Kenneth  Bingham  (,liiinan.  Im|irove- 
nients  in  e\idosives.     27.1.14. 

(C )  40/14.  Mathias  Pier.  In;provements  in  or 
relating  to  synthetic  processes  for  the  [)roduction  of 
ammonia  from  its  elements.     29.1.4. 

(P.)  47  14.  Samuel  William  Bradbury.  Anti- 
friction l>all  bearings.     20.1.14. 

(P.)  48  14.  Frank  Hill.  Improvements  in  rollers 
for  mine  shafts,  haulage  tracks  and  the  like  for 
supporting,  hoisting,  hauling  or  otiier  ropes  or  cables. 
30.1.14. 

(C.)  49:14.  Martin  Deacon  (1),  William  Gore  (2). 
Improvements  in  or  relating  to  a|iparatus  for  litter- 
ing water  and  other  liquids.     30  1. 14. 

(P.)  50/14.  Joseph  Patrick  Cunnitt'.  Safety 
clutch  for  vertical  shafts.     2.2.14. 

(C).  52/14  William  Wilson  Humill.  Improveil 
liijuid  fuel  spraying  de\  ices.     5,2. 14. 

(C.)  54/14.  Arnold  Heinrich  Wegener.  Im- 
provements in  nut  locks.     5.2.14. 

(P.)  55/14.  James  Miners  Holman  (1),  John 
Leenard  Holman  (2).  Improvements  in  coal  cutter 
mountings.     7.2.14. 

(P.)  5ti/14.  Arthur  .loseph  Leguin  Fisher  (1), 
William  Wilson  Lawrie  (2),  Thomas  Herbert  Bayl- 
don  (3).  Improvements  in  connection  with  feeding 
water  to  hollow  rock  drills  and  the  like.     7.2  14. 

(P.)  57/14.  Tom  Wrathall.  Self  coupling  trucks. 
7.2.14. 

(C.)  58/14.  Alfred  Butter.  Process  for  sterilis- 
ing milk,  cream  beverages  and  other  alimentary  sub- 
stances.    9.2.14. 

(P.)  59;14.  William  Noel  Bickford  Smith.  Im- 
provements in  electric  fuses  for  blasting  purposes. 
9.2  14. 

(P.)  (il/U.  Andre  Leon  Felicien  Levy-Strauss. 
Improvements  in  rotary  engines  or  motors.      10.2.14. 

(P.)  62/14.  Thomas  Patullo  Jones.  Improve- 
ments in  means  for  protecting  the  head,  arms  and 
other  portions  of  the  body  fiom  mosiiuitos  and  other 
insects.     10.2.14. 

(P.)  04/14.  Seymour  Edgar  Hubbard  (1),  Alfred 
Edward  Barker  (2).  Improvements  in  slope  and 
like  conveyors.     11.2.14. 

(C.)  65/14.  Robert  Trancis  Venner.  Improve- 
ments in  electric  heating  and  cooking  apparatus. 
12.2.14. 

(C.)  66/14.  John  Frederich  Izbell.  Concentra- 
tor.     12.2.14. 

(P.)  07/14.  Frank  Ondra.  Apparatus  for  con- 
centrating and  classifying  pulverised  substances. 
12.2.14. 

(C.)  68/14.  Dr.  liottliold  Issler.  Process  of  and 
appa'atus  for  the  manufacture  of  explosive  charges 
of  fusible  explosives.     12.2.14. 

(C.)  09/14.  Daniel  Shaw  Waugh.  Improve- 
ments in  drilling  machines.      12.2.14. 

(P.)  70/14.  Lancelot  Ussher  (1),  Armour  Hall 
(2).     Impiovements  in  fastening  devices.      13.2  14. 

(P.)  71/14.  George  Alfred  Charles  Broom. 
Cobalt  alloy  for  bronze.     16.2.14. 


(P.)  73/14.  Arthur  George  Robinson.  An  im- 
provement in  the  nuinufacturc  of  lire  buckets. 
16.2. 14. 

(P.)  75/14.  Samuel  Harris.  .lambing  bags  for 
machine  and  hammer  holes.      18.2.14. 

(C.)  70/14.  Louis  William  Greve.  Improve- 
ments in  rock  drills.      19.2.14. 

(P.l  77/14.  John  Butt.  An  improvement  in  the 
attachment  of  handles  to  brooms  and  in  similar 
attachments.     20.2.14. 

(C.)  7S/14.  .Simon  .Adde.  Improvements  in  ex- 
plosives.    20.2.14. 

(P.)  sn/14.  Guy  .\ubrey  Chalkley.  Improve 
ments  in  connection  with  rotation  mechanism  for 
rock  drills.     20.2.14. 

(P.)  81/14.  George  Frederich  Taylor.  Improve- 
ments in  washing  and  gravitating  machines  for  the 
recovery  of  diamonds.     21.2.14. 

(P.)  82/14.  Sidney  Herlieit  Pearcc.  A  method 
of  coagulating  the  surface  of  saml  dumps.     23.2.14. 

(P.)  S3/14.  William  James  Barnett.  Improve- 
ments in  water  connections  for  rock  drills.     23.2.14. 

(P.)  84/14.  WiUielm  Mauss.  Improvements  in 
speed  gearing.     24.2.14. 

(C. )  8.1/14.  William  Henry  Aglian.  Improved 
process  and  means  for  separating  precious  raetals 
from  their  ores.     25.2.14. 

(P.)  89/14.  Robert  Home  Gould.  Improvements 
in  or  ;i|ipertaining  to  electrical  lighting  power  instal- 
lations and  jilants.     2.3.14. 

(P.)  90/14.  Si.lney  Harohl  Hills.  Continuous 
water  feed  for  hollow  rock  drills  and  the  like.    2.3.14. 

(P.)  91/14.  Daniel  Corhett.  A  machine  for 
bending  springs.     3.3.14. 

(P.)  92/14.  James  Howard  Vivian.  Improve- 
ments in  drill  sharpening  machines.     4.3.14. 

(P.)  93,14.  Richard  Pearce  Rosewarne.  Im- 
provements in  crucible  furnaces.     5.3.14. 

(C.)  94/14.  Ferdinand  Heck  (1),  Mannesmann- 
roliren  Werke  (2).  Improvements  in  or  relating  to 
pipe  joints.     5.3.14. 

(C. )  9.1/14.  Caid  Henry  Peck.  Improvements  in 
valves  for  percussive  tools.     5..S.14. 

(P.)  97/14.  James  Miners  Holman  (1),  John 
Leonard  Holman  (2).  Improvements  in  apparatus 
for  passing  liipiid  into  hollow  rock  drills.     6..3. 14. 

(P.)  98/14.  Henry  Williams  Rogers.  Improve- 
ments on  safety  catch  for  cages,  skips  and  lifts. 
6.3  14. 

(P.)  100/14.  John  William  Birtley  Craggs.  Im- 
provements in  jockeys  or  rope  grips  for  mechanical 
haulages  and  the  like.     9.3.14. 

(d)  102/14.  Charles  Cromwell.  Improved  means 
for  reinforcing  the  standards  of  wire  fences  and  for 
retaining  the  wires  therein.     10.3.14. 

(C.)  10.3/14.  Charles  Cromwell.  Improvements 
in  and  relating  to  straining  posts  for  wire  fences. 
10.3.14. 

(P.)  107/14.  Morris  Samuel  Sachs.  Improved 
safety  catch  for  skips,  lifts  and  the  like.     11.3.14. 

(C.')  108/14.  Jack  Yates  (1),  Charles  Heyes  (2). 
Improvements  in  safety  devices  or  arrestors  for  col- 
liery winding  cages,  hoists  and  the  like.     12.3.14. 

(C.)  109/14.  Gogu  Constantiuesuo  (1),  Walter 
Haddon  (2).  Improvements  in  and  relating  to 
hydraulic  power  transmission.     12.3.14. 

(C.)  111/14  Chri-tian  Neumann.  Improvements 
in  revolving  members  for  blowers.      12.3.14. 

(C.)  112/14.  Edwin  Septimus  King  (1),  Head, 
Wrightson  iK:  Co.,  Ltd.  (2).  An  improved  method  of 
and  means  for  grinding,  crushing  and  pulverising 
ores  and  the  like.     12.3.14. 
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(C.)  113/14.  James  Rossiter  Hoyle  (1),  Henry 
Warlnirton  Ci).  Impiuvements  in  aritl  relating  to 
tappets  for  stain|i  batteries.     1-J.3. 14. 

(P.)  114/14.  Harry  Byron  Jolmson.  Improve- 
ments in  holders  and  sliields  or  .screens  for  candles 
and  the  like.     14.3.14. 

(C.)  115/14.  Geor};e  H.  Dorgeloli.  Improve- 
ments in  liquid  herostats.     16.3.14. 

(P.)  116/14.  David  Gillespie.  An  under  carriage 
for  coco-pans.     17.3.14. 

(P.)  118/14.  Williaui  Ramsay.  Composite 
sleeper  rail  cliair,  securing  rails  to  sleepers.     17.3. 14. 

(P.)  121/14.  Christian  Frederick  Wienand  (1), 
Arthur  Dixon  Arnold  (2).  Improvements  in  rock 
drills  of  the  detachable  bit  type.     18.3  14. 

(C.)  122/14.  Robert  Farmer.  A  ci)ml)ined  lever 
for  simultaneously  operating  llie  throttle  valves  and 
valves  <-outrolling  the  brake  gear      18  3. 14. 

(C.)  123/14.  Charles  Leonard  de  Wilde  Reailer. 
Improvements  in  or  relating  to  air  ani  like  lluid 
compre^sers  and  exhausters.     19.3.14. 

(P.)  121/14.  John  Douglas  Donald.  Improve- 
ments in  linings  for  the  end  of  tulie  mills.     19.3.14. 

(C.)  126/14.  Donald  Barnes  .Morison.  Improve- 
ments in  apparatus  relating  to  the  withdrawal  of  air 
and  water  from  steam  condensers,     24.2.14. 

(C.)  130/14.  Norman  Joseph  Lockyer.  Impiove- 
ments  in  steam  valves.     26.3.14. 

(C.)  131/14.  Johan  Hjalmar  Lidholm.  Improve- 
ments in  process  of  producing  calcium  cyanamide. 
26.3.14. 

(C.)  132/14.  Johan  Hjalmar  Lidholm.  Improve, 
ments  in  process  of  and  means  for  producing  calcium 
cyanamide.     26.3.14. 

(P.)  133/14.  Verner  Carl  Peycke.  Improvements 
in  jumper  drill  apparatus  for  the  purpose  of  putting 
down  boreholes.     27.3.14. 

(C.)  134/14.  Samuel  Douglas  McMiken.  x\n  im- 
proved air  lift  for  circulating  and  mixing  materials  in 
a  more  or  less  liquid  state.     27.3. 14. 

(P.)  13.1/14.  Ingo  Emmannell  Kohlmeyer.  Im- 
provements ill  am]  relating  to  rotary  mills  for  reduc- 
ing ore  and  other  materials. 

(C.)  136/14.  Ludwig  Kalin.  Improvements  in 
sanitary  appliances.    2S.3. 14. 

(C.)  137/14.  Irving  Langinuir.  Iinpiovements 
ill  incandescent  lamps.     30.3.14. 

(P.)  l.SS/14.  Stepliaiius  Johannes  van  Heerden. 
Improved  means  of  polishing  granolithic  Hoors,  slab.? 
and  the  like.     3(1.3.14. 

(P.)  1.39/14.  Daniel  Frame.  Improved  collarfor 
steel  power  driven  shafting.     31.3  14. 

(P.)  140/14.  John  Searle.  Improvements  in  tap- 
pets for  stamp  mills.     2.4.14. 

(C.)  141/14.  Col.  Sir  Frederic  Lewis  Nathan  (1), 
William  Rintoul  (2),  Henry  Baker  (3).  Iniprove- 
iiients  relating  to  gelatinised  propellant  explosives. 
2  4.14. 

(P.)  142/14.  William  Charles  Stephens.  Im- 
provements in  rock  drilling  machines.     2.4.14. 

(P.)  143/14.  George  Alfred  James  (1),  Electric 
Amalgamator  Company  (2).  .Method  of  and  appara- 
tus for  recovering  metals.     2.4.14. 

(P.)  144/14.  James  (Iraliam  liower.  Improved 
leveling  instruiiiciit  for  use  in  uudergroniid  workings. 
2.4.14. 

(C.)  145/14.  (Jotthilf  .\usgarius  Betulande  Nils 
Guiinar  Paliiigreii.  Improvements  in  or  relating  to 
automatic  telephone  exchange  systems.     2.4.14. 

(C.)  146/14.  Henry  Symes.  An  automatic  re- 
cording lire  alarm.     4.4.14. 

(C.)  147/14.  Samuel  Ha\es.  Improvements  in 
machines  for  moulding  from  cement  and  other  plastic 


material  artificial  slates,  tiles,  sheets,  slabs,  of  the 
like  for  roofing  and  other  purposes.     6.4  14. 

(P.)  148/14.  Reginald  .Moiley  (1),  Piersoii  Wil- 
liams (2).  Improvements  in  Self-discharging  truck.>. 
6.4.14. 

(P.)  149/14.  Tabian  Mercer  Cox.  Improvements 
in  concentrating  a])paratus  of  the  jig  type.     7.4. 14. 

(P.)  Io0/14.  Widielm  Mauss.  Improvements  in 
planetary  centrifugal  separators.     7.4.14. 

(P.)  1.51/14.  William  Holman  James.  Improved 
process  for  the  extraction  of  metal  from  metal  bear- 
ing material.     7,4.14. 

(P.)  1.12/14.  Christian  Fiederiek  Wienand  (1), 
William  Powsett  (2).  Inipro\emeiits  in  linings  for 
tube  milU  and  the  like.     8  4  14. 

(P.)  1.54/14.  Robert  William  Gay.  A  new  or 
ini|iroved  surveying  instrument  applicablefor  iiieasur- 
ing  stopes  and  for  determining  the  contour  of  other 
excavations.     8.4  14. 

(C.)  156/14-  Gogu  Constantinesco  (I),  Walter 
Maddon  (2).  Improvements  in  hydraulic  compres- 
sion.    9.4.14. 

(C.)  157/14.  William  Ooivin  Waddell.  Explo- 
sive and  process  of  making  same.     9.4.14. 

(C.)  15S/14.  William  "Douglass  Poynter.  Rock 
drill  tester.     9.4.14. 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  chanqe  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  2'he  Secretary  should  be  notified 
at  once  of  non-receipt  of  Journals  and  Notices. 


Bkll,  H.  C.  F.,  //o  Sterkwater  ;  c/o  J.  Dall,  Esq., 

44,  Pritcharil  Street,  Johannesburg. 
Clknneli.,  J.  E.,  ^o  Butter.s'  Metallurgical  Labora- 
tory,   221,    59th  Street,    Oakland,     California, 

U.S.A. 
DoNAl.D.sox,    T.,    l/o  Johannesburg  ;    '  Beechcroft," 

Ardrossan  Road,  Saltcoats,  Scotland. 
Fi;.\sicK,   ("..  to  Victory  and  Galin   Mine,   Pambula, 

New  South  Wale«,  Australia. 
FoKD,  S.    H..   l/o    England  :    Tarquah,    (Jold    Coast 

Colony,  W.  Africa. 
Jen.sen,  E.,  Io  Mountain  Queen  Mine  G.   M.  Co., 

Marvel  Loch,  W.  Australia. 
L.\!DLliR,    H.    J.,    to    'Veronica,'    Russell    Street, 

Maryborough,     Victoria,    New    South     Wales, 

Australia. 
LiTTij';,  G.    H.,    /,(/   Johannesburg:    New   Modder 

G.  M.  Co.,  P.  t).  Box  25,  Benoni. 
Loi:vv,  Du.  J.,  //(/  Germany:  Casilla  No.   112  D., 

Santiago  de  Chile. 
MacIvAY,     G.     J.,     l/o    Potchefstroom  ;     Sudbury, 

Ontaria,  Canada. 
MiXSCH,   W.   t;.,  to  Ciiico   Minas  Co.,    Magdaleiia, 

Jalisco,  Mexico. 
Ros.'!,  H.,  l/o  Barherton  :  '  Block  B",  Langlaagte. 
StuphE-Vs,  a.,  to  Zaaiplaats  Tin  Mining  Co.,  P.  O. 

Slerk water,  Transvaal. 
Vaii,,    R.  R.,    l/o   East   Rand  :    Cons.    Main   Reef 

Mines  and  Estates,  P.  O.  Box  2,  Maraishnrg. 
Ward,  J.    P.,    l/o  Brakpan  :  Piggs  Peak   Develop- 
ment Co.,  Swaiiiland. 
Wat.son,  Joii.\,  //o  Johaiinesburg  :  c/o  Mrs.  C.  E. 

Barkas.  118,  St.   George's  Terrace,  Newcastle- 

on-Tyne,  England. 
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Proceeding's 

AT 

Ordinary  General  Meeting", 
May  16th.   1914. 


The  Ordinary  General  Meeting  of  tlie 
Society  was  lield  in  tlie  South  African  School 
of  Mines  Biiiidiiifj,  Johannesburg;,  on  Satur- 
day, May  lOtli,  1914,  Mr.  Alex.'  Kichardson 
(President)  in  the  chair.  There  were  also 
present : 

'21  Members  :  Prof.  G.  H.  Stanley,  Messrs. 
,J.  E.  Thomas,  H.  A.  White,  J. 'Gray,  E. 
Pam,  F.  W.  Watson,  W.  R.  Bowling  (Mem- 
bers of  Council),  .\.  S.  Allam,  R.  A.  Barry, 
i;.  \V.  Bennett,  .J.  Q.  Braidwood,  J.  M. 
Dixon,  H.  X.  Dungev,  H.  W.  (Ull.  W.  H. 
■Tane,  W.  E.  .John,  G.  MHvill,  H.  H.  Mor- 
rell,  P.  T.  B.  Morrisbv,  E.  A.  Ostorloh,  W. 
S.  V.  Price,  E.  Roberts,  D.  F.  Scott,  A.  L. 
Spoor,  A.  N.  Stuart,  and  W.  E.  ThoVpe. 

10  Associates  and  Students :  ]\Iessrs.  C. 
L.  Dewar,  F.  D.  Long,  P.  C.  de  Maine,  E. 
•J.  .Moynihan,  S.  E.  Willows  .Munro,  C.  H. 
Olssen,  F.  .J.  Pooler,  H.  Rusdrii.  H.  Stadler, 
and  .\.  Willcox. 

6  Visitors  and  Fred  Rowland   (Secretary). 

JIINL'TES. 

The  minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

NEW   MEMBERS. 

Messrs.  J.  Gray  and  F.  W.  Watson  were 
elected  scrutineers,  and  after  tlieir  scrutiny 
of  the  ballot  papers,  the  Chairman  declared 
that  the  candidate  for  membership  liad 
been  elected  as  follows:  — 

l'"M.l.KV,  Olivkr  TtwicilT,  V>  S  A.  Co.'s  Mines 
Development  Co.,  l.tl.,  P.  O.  J'.o.x  627,  liiila- 
wayo. 

The  Secretary  announced  that  since  the 
lust  meeting  of  tlie  Society  the  following 
Associates  and  Students  had  been  admitted 
bv  the  Council : 


As  Associates — 
D.WUJSON,    Edmu.nd   Goedon,    Iiica    Mining    ami 

Knbber    Co.,    Santa    l)()inin!;ii,     ria    Tirapata, 

Pern.     General  Manager. 
Rkko,    \Vii,i,i.\m,  El   On)  Cluti,   E-tndo  de  Mexiio, 

Mexico.     Metalluigist. 
As  Student — 
Rugglks-Brick,    Harold  Hali-ii,  A.R.S.M.,  Fer- 

reira  Deep,  Ltd;,  P.  O.  Hox  o!)??,  Johanneslimg. 

PosL  Giadnate  Student. 

General  BfsixEss. 

AXNTAL    KLKCTIOX    OF    OFFICERS    AND    COUXCIL. 

The  President:  I  now  liave  to  ask  you  to 
appoint  scrutineers  for  the  election  of  otficets 
for  the  forthcoming  year. 

^Ir.  W.  K.  Dowling  proposed,  Mr.  H.  .\. 
White  seconded,  and  it  was  resolved 
that  tlie  following  gentlemen  act  as 
scrutineers  :  — 

Messrs.  P.  T.  Morrisby,  F.  D.  Phillips, 
Sam  Newton,  F.  J.  Pooler,  E.  A.  Osterloli, 
and  J.  'SI.  Dixon. 


NOTES  ON  HYDRAULIC  CLASSIFIERS 
AND  CLASSIFICATION. 


By  G. 


H.  Staxley,  A.R.S.M.,  M.Inst.M.M. 

(  Vicc-Prrsitlriii ). 


In  connectioiT  with  this  subject  it  is 
scarcely  necessary  to  state  that  a  very  large 
amount  of  experimental  work  has  been  done 
in  the  past  in  order  to  determine  such  points 
as  the  relative  rates  of  fall  of  various  minerals 
in  water,  tlie  sizes  of  equal  falling  particles, 
and  so  on,  which  is  all,  of  course,  perfectly 
well  known  to  those  interested  in  the  sub- 
ject. Ne^ertlleless,  at  least  with  "  free- 
falling  "  classifiers,  the  practical  results 
obtained  in  tlie  working  of  hydraulic  classi- 
fiers are  nearlj'  always  so  far  from  perfect, 
even  if  by  '".perfect"    be    understood    the 
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best  obtainable  results  in  the  laboratory, 
that  the  data  experimentally  obtained  might 
almost  as  well  be  non-existent,  so  little  has 
it  been  possible  in  practice  to  improve  the 
classified  products.  That  this  is  so  is  scarce- 
ly, surprising  when  the  difference  in  condi- 
tions between  tlie  usual  laboratory  experi- 
ment and  practical  work  is  considered.  In 
the  former  case  tlie  ratio  of  water  to  solid  is 
nearly  always  much  greater  than  obtains  in 
the  latter,  and  free-falling  conditions  are 
generally  observed.  In  many  cases  in  ex- 
perimental work  the  pulp  is  even  fed  dry, 
and  generally  with  very  little  feed  water  in- 
deed, which  constitutes  a  most  important 
difference  from  working  conditions.  The 
form  of  the  apparatus  is  usually  very  differ- 
ent, such  points  as  head  available,  size  of 
pipes,  ratio  of  hydraulic  water  to  vs'ater  in 
pulp  feed,  etc.,  not  being  of  moment  in  a 
small  size  laboratory  apparatus,  and  it  can 
l)e  arranged  in  such  a  manner  that  tlie  stream 
of  water  is  of  approximately  equal  velocity 
all  over  its  cross  section.  In  practice  it 
seems  to  be  impossible  to  secure  this  uniform 
cr.rrent,  and  tiiis  is  largely  responsible  for 
the  bad  results.  On  the  working  scale,  from  a 
single  classifier  there  is  always  in  tlie  coarse 
product  a  considerable  percentage  of  material 
that,  at  the  given  average  rate  of  flow  of  the 
water,  should  have  gone  over  with  the  fine, 
and,  similarly,  in  the  fine  product  there  is  a 
variable  amount  of  coarse  particles  which 
should  have  been  separated  with  the  coarse. 
This  imperfect  classification  has  obvious  dis- 
advantages, particularly  when  it  is  desired 
to  separate  sand  particles  of  the  same  kind, 
I.e.,  specific  gravity,  into  groups  of  diffcreni 
sizes.  Experiments  were  therefore  under- 
taken with  the  object  of  ascertaining  more 
definitely  the  causes  of  this  discrepancy  be- 
tween theory  and  practice,  and,  if  possible, 
to  overcome  it :  it  is  hoped  that  a  description 
of  these  will  be  of  interest,  and  although  to 
many  who  have  been  concerned  with  a  simi- 
lar problem  there  may  appear  to  be  nothing 
novel  brought  forward,  there  was  little  on 
record  when  the  experiments  were  com- 
menced. 

At  first  a  glass  U  tube  was  taken  and  pulp 
fed  to  one  limb,  the  other  being  sliortened  : 
sand  jiarticles  of  all  sizes  immediately  com- 
menced to  settle  in  the  bottom  of  the  bend, 
and  continued  till  the  area  of  cross-section 
there  became  so  constricted  that  the  conse- 
quently increased  velocity  prevented  further 
accumulation,  although  most  of  the  sand 
seemed  to  settle  there,  but  to  be  swept  along 
by  tlie  current.     The  result  was  that  instead 


of  a  uniform  stream  of  pulp  moving  round 
the  bend  there  af)peared  an  upper  portion  of 
nearly  clear  water,  and  a  lower  of  thick  pulp 
merging  into  a  stationary  bed  of  sand.  On 
passing  into  the  rising  limb  heavier  particles 
fell  back  to  the  bottom,  to  be  again  cauglit 
by  the  current  and  lifted,  but  obviously  if 
an  outlet  were  to  be  jsrovided  the  outflow 
would  consist  partly  of  grains  of  all  sizes 
which  have  settled  immediately,  mixed  witli 
larger  grains  falling  from  the  rising  limb ; 
this  resulting  in  the  outflow  containing  a 
larger  percentage  of  large  jiarticles  than  was 
present  in  the  pulp  fed,  or,  in  other  words, 
being  coarser  on  the  average.  Thus  an  im- 
perfect classification  was  effected  and  tlie 
action  of  most' classifiers  typified. 

From  this  it  seemed  that  if  means  could 
be  devised  to  prevent  what  may  be  termed 
this  "  first  settlement  "  of  all  grades  of  sand, 
or  to  keep  all  i^articles  in  suspension  till,  in 
the  rising  current,  the  larger  began  to  fall 
out,  a  step  forward  would  have  been  attain- 
ed. On  the  other  hand,  if  it  is  attempted 
to  prevent  this  by  causing  a  sharp  change 
in  the  direction  of  flow  of  the  pulp  from 
downwards  to  upwards,  eddy  currents  are 
set  up  which  also  cause  deposition  of  all  sizes 
of  particles  from  coarse  to  fine.  It  there- 
fore apjieared  to  be  preferable  to  prevent  a 
sudden  change  of  direction,  but  to  obviate  in 
some  manner  the  discharge  of  the  mixed 
"  first  settled  "  particles,  and  to  arrange 
matters  so  that  only  those  sorted  out  in  the 
rising  •current  should  be  discharged. 

In  order  to  bs  able  to  observe  what  took 
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place  ill  the  apparatus,  it  was  constructed 
of  two  sheets  of  plate-glass,  between  which 
pieces  of  parattined  wood  and  strips  of  zinc 
were  clamped  to  form  the  outline  of  the 
classifier.  Plasticine  was  used  to  make  all 
joints  watertight.  The  clamping  was  verv 
siinply  effected  by  means  of  two  wooden  bars 
on  each  side  projecting  beyond  the  glass  and 
held  together  by  bolts  as  shown  in  the  figure, 
and  similarly  fastened  to  a  horizontal  bar  as 
a  support.  With  this  apparatus  many  differ- 
ent arrangements  were  investigated. 

The  arrangement,  Fig.  1,  was  one  of  the 
earhest,  but  it  was  found  tiiat  the  sand 
which  settled  in  the  bottom  of  the  U  simply 
accumulated  till  it  crept  over  the  edge  at  (a), 
and,  being  then  in  stationaiw  water,  fell  into 
the  receiver  at  once.  To  avoid  this,  a  pipe 
supplying  hydraulic  water  was  connected  at 
(b) :  this  proved  to  be  only  a  palliative,  as  it 
was  impossible  to  obtain  a  uniform  up«^ard 
stream,  and  much  fine  sand  still  fell  over  at 
(a). 


KiGunE  1. 

Three  bars,  c,  d,  e,  Fig.  2,  were  there- 
fore placed  across,  at  the  foot  of  the  rising 
column,  so  proportioned  that  the  velocity  of 
tlie  current  would  be  the  same  in  the  slots 
thus  formed  as  in  the  rising  limb,  with  the 
object  of  more  nearly  equalising  the  flow. 
However,  the  settled  sand  completely  filled 
up  the  two  outer  slots  and  fell  unhindered 
through  them,  while  the  water  passed  up 
through  those  in  the  middle. 

Following  this,  forms  shown  in  Figs.  3 
and  4  were  arranged  in  which  a  partition  was 
provided  to  guide  the  descending  "  first 
settled  "  sand  past  the  outlet  and  into  the 
rising  stream;  the  same  difficulty  occurred  in 
both  cases,  i.e.,  flowing  over  of  the  settled 
sand  at  the  end  of  the  guide,  and  more  par- 
ticularly settlement  of  ungraded  sand  on  the 
slope  (/,  b,  which  flowed  back  as  a  thick  pulp 


towards  the  outlet  slot,  hugging  the  surface 
all  tlic  way,  and  escaped  without  being  sub- 
jected to  tile  washing  action  of  the  hydraulic 
water  coming  through  the  slot,  as  the  stuff 


/ 


<l^ 


FiGUItE  2. 

falling  over  the  edge  was,  every  particle  be- 
ing to  some  extent  detached  from  its  neigh- 
bour as  it  went  over  and  having  some  oppor- 
tunity of  being  lifted  if  small  enough. 
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The  discharge  slot  was  then  modified  into 
the  shape  shown  in  Fig.  5,  which  seemed  to 
obviate  the  passage  of  thick  pulp.  It  is, 
however,  apparent  that  once  a  particle 
passes  through  the  slot  into  the  lower  cham- 
ber, it  is  subject  to  the  action  of  a  far  lower 
water  velocity  than  when  passing  through 
the  slot,  and  consequently  a  small  particle, 
once  through,  is  not  rejected,  and  the  classi- 
fication is  still  very  imperfect.  Another 
modification  consisted  in  extending  the  edges 
of  the  slot  downwards  by  vertical  plates  as 
shown  by  dotted  lines  at  {h),  Fig.  5,  so  as  to 


Figure  5. 

form  a  short  vertical  sorting  colunui.  This 
did  not  improve  matters,  as  shown  by  the 
grading  analyses,  thick  pulp  tending  to  hug 
the  sides  and  water  tending  to  the  middle, 
and  was  therefore  discarded. 

It  may  be  mentioned  here  that  in  the 
Richards  vortex  classifier  this  difficulty,  in  a 
cylindrical  sorting  column,  is  largely  obviat- 
ed by  giving  the  hydraulic  water  a  I'apid 
swirling  or  rotatory  movement,  which 
sweeps  it  away  from  tlie  sides. 

Up  to  this  point  the  ratio  of  water  to  solid 
was  very  large,  and  subsequently  an  attempt 
was  made  to  watch  the  action  when  the 
ratio  was  brought  more  nearly  into  accord 
with  practical  conditions,  the  particulai^ 
ratio  aimed  at  being  10:  1,  though  this  is 
admittedly  large  (but  includes  hydraulic 
water),  and  the  standard  of  work  being  as 
before  the  separation  of  the  solids  in  the 
pulp  into  -I-  60  and  — 60  particles.  It  was 
found  that  on  increasing  the  amount  of  sand 
fed,  the  settled  sand  accumulated  above 
the  discharge  slot  considerably  faster  than  it 
could  drop  freely  through  it,  till  at  length  an 
accumiUation  existed  in  a  state  of  more  or 


less  violent  agitation,  the  sand  falling 
through  in  a  state  of  thick  pulp  in  one  place 
and  water  coming  up  in  another,  and  often 
what  may  be  described  as  "  clots  "  of  sand 
fell  through  the  slot,  first  at  one  end,  then 
at  the  other.  No  matter  what  form  of  slot 
was  used,  or  wliat  means  were  adopted  to 
try  and  prevent  this  accumulation  and  man- 
ner of  passing  through  the  slot,  with  any 
reasonaljle  ratio  of  water :  solid,  it  occurred 
sooner  or  later. 

Now,  on  account  of  the  reduction  of  size 
of  the  water  passage  surrounding  each  par- 
ticle, resulting  from  the  approximation  of 
the  particles,  the  upward  velocity  should 
have  been  increased  and  a  given  amount  of 
water  should  drop  a  much  coarser  product : 
on  the  other  hand,  a  large  proportion  of  tlie 
particles  of  all  sizes,  under  the  circumstan- 
ces, actually  agglomerate  weakly  together 
and  drop  to  some  extent  as  a  whole,  carry- 
ing down  enclosed  small  particles,  so  that 
the  actual  classification  effected  was  not 
improved.  Obviously,  to  ensure  "free-fall- 
ing" conditions  through  the  slot  it 
would  need  to  be  increased  in  size, 
this,  again,  would  need  more  water 
to  maintain  the  required  upward  velocity, 
thus  disturbing  the  ratio  water:  ore.  It 
seems  plain,  then,  that  there  is  a  maxi- 
mum weight  of  sand  which  can  fall  per  unit 
area  of  cross-section  of  rising  current,  while 
free-falling  conditions  are  maintained,  and 
this  appears  to  be  so  small  that  although 
the  actual  sorting  or  classification  in  the 
body  of  the  classifier  may  be  effected  under 
such  conditions,  since  the  passage  leading  to 
the  discharge  opening  is  necessarily  much 
smaller,  tlie  weight  of  sand  per  unit  of  water 
must  necessarily  (in  ordinary  cases)  be  much 
greater  and  free-falling  no  longer  obtains. 
What  happens  in  any  such  passage  through 
which  upward  current  is  flowing  is  that  most 
of  the  material  slips  down  at  the  sides  and 
a  violent  current  of  water  passes  up,  mainly 
at  the  centre ;  but  in  order  to  obtain  a  satis- 
factory coarse  product  it  is  always  necessary 
to  employ  an  upward  velocity  greatly  in 
excess  of  that  theoretically  required  from  a 
knowledge  of  the  rates  of  fall  in  water  of 
various  sized  particles.  The  quantity  of 
water  is  also  greater,  although  the  cross- 
sectional  area  is  restricted  by  the  sand.  The 
reason  being,  obviously,  to  secure  suffieiem 
velocity  at  the  sides  to  prevent  the  fall  of 
the  undesired  small  particles.  This  action 
can  be  clearly  seen  in  the  model  with  onlj'  a 
comparatively  few  grains  of  sand  charged, 
and  the  velocity  such  that  they  are  readily 
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carried  upward  by  the  full  velocity :  yet 
soouer  or  later  they  get  to  the  side  by  set- 
tling and  sliding  down,  and  there  pass 
through  the  slot.  The  Eichards  vortex 
■  classifier,  and  others  employing  a  helical 
current,  as  already  stated,  certainly  seem 
to  secure  better  mixing  and  agitation  of  the 
pulp  in  the  sorting  column  than  in  the  more 
common  forms.  As  the  conditions  were 
constantly  changing,  stable  hiudered-settling 
did  not  obtain,  and,  besides,  the  classifier 
was  not  constructed  for  this  condition.  Up 
to  this  point  the  observations  refer  to  classi- 
fiers which  are  not  "  overloaded,"  and  from 
which  the  overflow  product  is  of  compara- 
tively satisfactory  fineness.  When  over- 
loading takes  place,  it  follows  that  a  larger 
quantity  of  coarse  particles,  able  to  settle 
under  the  given  conditions,  and  too  heavy 
to  be  carried  forward,  are  fed  to  the  classi- 
fier per  unit  time  :  these  settle  into  a  thick 
pulp,  restricting  by  its  presence  the  area  of 
water  jjassage,  and  therefore  increasing  the 
water  velocitj-.  In  consequence,  the  sand 
settling  in  the  classifier  is  of  a  coarser  grade 
on  the  average,  but  this  is  accompanied 
necessarily  by  a  large  excess  of  coarse 
material  in  the  overflow.  Still,  in  general, 
it  may  be  stated  that,  within  limits,  the 
greater  the  quantity  fed  to  a  classifier,  the 
better  will  be  the  character  of  the  underflow 
up  to  the  point  at  which,  owing  to  the  sand 
depositing  faster  than  it  can  be  discharged, 
either  by  the  underflow  or  with  the  overflow, 
the  classifier  chokes  \ip.  It  was  therefore 
seen  to  be  impossible  in  practice  to  obtain 
bj'  means  of  ordinary  hydraulic  classifiers — 
using  the  term  to  include  both  those  with 
and  without  separate  '"  hydraulic  "  water 
supply — a  satisfactorj'  separation  of  coarse 
and  fine  particles  by  one  operation.  If  the 
underflow  is  free,  or  nearly  so,  from  fine  par- 
ticles, then  the  overflow  will  contain  too 
much  coarse,  and  vice  versa,  if  the  over- 
flow is  free  from  coarse  particles  the 
underflow  will  contain  an  altogether  unsatis- 
factory proportion  of  fine. 

If  the  action  of  some  of  the  known  types 
of  classifiers  be  examined  in  the  light  of 
this  knowledge  of  the  behaviour  of  the  pulp, 
the  method  of  action  and  reasons  for  the 
character  of  the  product  become  apparent. 

In  an  ordinary  launder  there  is  always  a 
layer  of  sand  of  greater  or  less  thickness 
travelling  along  the  bottom  more  slowly 
than  the  stream  as  a  whole.  When  the 
stream  enters  an  ordinary  side-fed  pyramidal 
spitzkasteu,  this  layer  largclj'  continues  to 
travel  down  the  side  to  the  bottom ;  other 


particles  pursue  paths  which  are  resultants 
of  the  horizontal  velocity  they  possessed  at 
the  time  of  entering  and  the  vertical  velo- 
city due  to  the  acceleration  of  gravity, 
and  also,  of  course,  affected  by  the 
motion  of  the  carrying  water.  Some 
of  them  deposit  below  the  outlet,  on  to  the 
side,  down  whieli  they  slide  to  the  discharge ; 
others  fall  so  little,  being  small,  that  they 
remain  in  tlie  stream  and  are  carried  out  with 
the  outflow.  The  horizontal  velocity  of  the 
stream  is  diminished  by  increasing  the  area 
of  cross  section  by  widening  the  stream, 
thus  helping  settlement ;  but  the  velocity 
always  tends  to  be  greater  in  the  centre,  and 
various  eddies  form  which  also  cause  deposi- 
tion of  considerable  fine  stuff  with  the 
coarse.  Once  this  fine  stuff  settles  it  be- 
comes entangled  with  the  coarse  and  is  car- 
ried out  with  it.  The  use  of  hydraulic  water 
in  any  reasonable  amount  is  of  little  benefit 
except  for  removing  the  very  finest  or  slnny 
portion  of  the  underflow,  for  the  area  of 
cross  section  increases  so  rapidly  ujjwards 
that  even  if  the  pulp  is  washed  free  from  fine 
in  the  centre,  where  most  of  the  water  will 
pass,  it  rapidly  settles  again  on  the  sides. 
If  a  vertical  baffle  is  introduced  across  the 
stream,  converting  the  spitzkast  into  a  crude 
spitzlutte,  some  improvement  is  effected,  as 
the  hitherto  comparatively  quiescent  water 
at  the  bottom  is  kept  in  motion,  and  the 
settlement  of  fine  at  least  hindered.  The 
area  of  cross  section,  however,  and  conse- 
quent velocity  is  not  constant,  and  a  mixture 
of  all  sizes  settles  on  the  sides  and  runs 
down  to  the  outlet.  The  same  remarks  witli 
regard  to  hydraulic  water  apply  as  before. 
Even  in  a  properly  designed  spitzlutte, 
where  the  area  of  cross  section  is  approxi- 
mately constant,  and  the  separation  is  sup- 
posed to  be  effected  in  a  rising  current  of 
water  of  known  velocity  and  of  the  same 
velocity  all  over  the  section,  the  velocity  is 
in  reality  greater  at  the  centre  than  at  the 
sides,  and  changes  of  direction  cause  eddies, 
resulting  again  in  the  deposition  of  fine  with 
tlie  coarse  and  a  result,  altliougli  improved, 
still  very  imperfect.  , 

Passing  over  the  various  pocket  classifiers 
simplj'  with  the  remark  tliat  the  same  con- 
ditions bold  in  varying  degree,  the  large 
cone  classifiers  so  widely  used  at  the 
present  day  in  the  metallurgy  of  gold, 
may  be  briefly  examined.  The  feed 
to  these  is  central,  generally  down- 
ward, through  a  short  vertical  pipe  opening 
on  to  a  horizontal  baffle,  and  the  ou*,flow 
peripheral.     The  pulp  flows    out   from    the 
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c-entre  towards  the  perijilierv,  dropping  the 
inai-ser  paiticles  on  the  way.  They  are 
visually  operated  with  a  thick  underflow, 
the  cone  being  nearly  full  of  settled  sand 
and  consequently  the  classification  is 
effccled  entirely  above  the  top  of  this,  the 
stream  from  which  settlement  takes  place 
jiassmg  i7)  a  direction  more  nearly  horizontal 
tlian  vertical  and  of  no  great  depth.  The 
coiiditions,  therefore,  resemble  those  in  a 
U.ui;der  in  which  the  width  is  rapidly  in- 
creased, and  depth  and  velocity  of  stream 
therefore  reduced.  By  suitably  regulating 
the  feed  and  discharge  the  velocity  is  so 
controlled  that  in  passing  over  the  edge  it; 
is  insufficient  to  carry  over  particles  above  a 
desired  size.  But  at  the  same  time  parti- 
cli-s  of  all  sizes  settle  on  the  top  surface  of 
tlie  settled  sand,  larger  ones  of  course  pre- 
dominating, and  the  finer  ones  so  settling 
are  largely  covered  and  prevented  from  ris- 
ing again  by  the  larger,  in  consequence, 
qr.ito  a  large  proportion  of  fine  remains  and 
is  discharged  with  the  imderfiow,  rendering 
the  separation  very  imperfect.  Obviously, 
when  the  pulp  fed  is  the  product  of  a 
modern  coarse  crushing  battery,  there  is 
such  a  great  divergence  between  the  size  of 
the  largest  particles,  and  that  of  the  parti- 
cles small  enough  for  eyaniding  (for  the 
separation  of  which  it  is  used),  and  such  a 
larg:?  ]iereeutage  of  these  large  jiarticles  pre- 
sent, that  the  amount  of  fine  remaining  with 
the  coarse  is  much  less  in  proportion  than 
would  be  the  case  if  the  battery  v\ere  crush- 
ing say  through  a  1,600  screen,  and  con- 
sequently the  grading  analysis  of  the  under- 
flow.' does  not  appear  so  bad  as  it  un- 
doyhtedly  would  be  in  the  latter  case. 
I'nder  the  conditions  in  which  they  are  em- 
jih.yed  it  would  be  difficult  to  specify  a 
more  suitable  appliance,  on  other  grounds 
as  well,  such  as  large  capacity  and  low  per 
cent,  of  water  in  underflow,  but  they  would 
scarcely  be  suitable  for  close  classification  in 
a  dressing  plant.  When  used  for  the  sub- 
sequent separation  of  sand  and  slime,  it 
api-ears  to  be  necessary  to  wash  the  first 
underflow  to  remove  slime  which  has  settled 
with  it ;  or  else  to  use  hydraulic  water  in  the 
cone,  as  for  instance  in  the  Brazier  cone, 
and  discard  the  thick  underflow  method  of 
operation. 

In  all  these  eases  it  seems  to  be 
so  difficult,  it  not  impfissible,  tn  approxi- 
niiite.  to  laboratory  "free  falling"'  conditions 
tliiit  it  would  seem  nd\  i^sble  to  aim  rather 
at  the  adaptation  of  ■"hindered-settling"' 
c'lrditions.     From    (he     -taiidiioint    <>?    the 


ratio  \vater :  ore  alone,  working  conditions 
can  be  much  more  nearly  like  those  under 
which  liindered  settling  can  be  studied  in 
the  laboratory  and,  in  other  ways,  the  prac- 
tical conditions  can  be  brought  more  nearly 
to  resemble  those  in  the  laboratory  and, 
therefore,  practical  results  might  be  ex- 
pected also  to  be  more  in  line.  This  antici- 
pation would  appear  to  be  realised  by  the 
success  of  the  Eichards  pulsator  classifier, 
the  ])roducts  of  vs-hieh  on  the  large  scale  are 
nearly,  if  not  quite,  as  good  as  in  the  labora- 
tory. On  the  other  hand,  the  underflow 
])roduet,  on  account  of  the  "hindered  settl- 
ing" ratios  being  much  wider  than  "free 
falling"  ratios,  may  contain  fine  heavy 
mineral  of  a  considerably  smaller  size  than 
would  be  obtained  under  ideal  "free  falling" 
conditions  accompanying  the  gangue  min- 
eral, this  if  subsequent  concentration  is  to 
be  employed,  may  be  a  disadvantage,  as  on 
theoretical  grounds  separation  then  be- 
comes more  difficult.  When,  however,  the 
object  is  merely  to  classify  by  size  only  one 
mineral  in  place  of  sifting,  the  product  is 
probably  better  than  from  any  free  falling 
classifier  of  expected  similar  performance. 
Sifting,  of  course,  is  capable  of  dividing 
sand  closely  into  difTerent  sizes,  though  this 
method  has  fairly  well-known  practical  draw- 
backs, especially  with  the  finer  sizes,  tin- 
chief,  apart  from  cost  of  upkeep  and  power, 
being  the  small  capacity  if  a  really  good 
screening  is  to  be  effected,  which  seems  to 
limit  its  use.  This  is  largely  due  to  the 
obvious  fact  that  the  particle-^  which  cannot 
pass  the  screen  remain  upon  it  luitil  dis- 
charged in  some  way,  thus  hindering  the 
passage  of  the  finer  stuff,  tending  in  fact  to 
prevent  it  reaching  the  screen  at  all  and 
consequently  allowing  it  to  be  discharged 
to  a  considerable  extent  along  with  the 
coarse.  Very  little  consideration  is  required 
to  perceive  that  it  is  therefore  much  easier 
to  sift  a  little  coarse  from  a  lot  of  fine  than 
vice  !'PM(/,  and  it  therelore  occurred  to  the 
writer  that  it  might  he  possible  to  remove 
the  bulk  of  the  coarse  stuff  from  the  pulp, 
by  a  hydraulic  classifier  worked  in  such  a 
way  as  to  yield  a  good  coarse  product  and 
then  to  sift  out  from  th.e  overflow  the  coarse 
stuff  whicli  would  necessarily  escape  with  it. 
This  could  be  done  by  existing  types  of 
screens,  but  their  capacity  is  comparatively 
small  for  the  reasons  stated  i.e.,  clogging  of 
the  screen  by  the  pulp  itself,  quite  apart 
frotTi  choking  due  to  particles  of  rock,  etc., 
becoming  wedged  in  the  apertures ;  but  it 
seemed  feasible  to  actuailv  attach  the  screen.- 
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to  the  classifier  outlet,  so  tliat  all  ovciHow 
would  have  to  pass  through  it,  and  to 
arrange  it  either  vertically  or  sloping  back- 
wards so  that  the  larger  particles  which  it 
stopped  would  fall  off  and  drop  again  to  the 
classifier  undertiow.  This  tm-ned  out  to  be 
a  vain  hope,  the  large  particles  soon 
accumulating  on  the  back  surface  of  the 
screen,  being  held  there  by  the  water  pres- 
sure, and  choking  if  completely.  Various 
means  were  then  tried  of  agitating  the 
screen  so  as  to  keep  it  clear  and  it  was  finally 
ascertained  that  the  most  effective  way  was 
to  give  it  a.  vertical  reciprocating  motion  in 
its  own  plane,  of  small  amplitude  but  high 
frequency,  and  to  cause  it  to  bump  at  the 
end  of  the  down  stroke.  This  was  secin-ed 
by  mounting  the  screen  in  a  frame  running 
in  .guides  and  lifting  by  a  cam.  This  arrange- 
ment was  quite  effective,  but  consideralile 
mechanical  difficulties  had  to  be  overcome 
in  so  mounting  the  screen  as  to  prevent  pulp 
passing  round  or  underneath  it :  this  was 
finally  secured  by  attaching  a  sheet  rubber 
edging  all  round  the  edge  of  the  frame  and 
also  to  the  body  of  the  classifier. 

While  experimenting  with  the  screen 
soHie  dozen  or  so  modifications  of  the  body 
form  were  also  tried  till  finally  the  form 
shown  in  Fig.  G  was  adopted.  During 
these  tests  both  feeds  and  products  were 
weighed  and  graded,  and  water  used,  both 
feed  and  hydraulic,  also  determined,  up- 
wards of  150  trials  bein^  made  in  all,  so  that 
progress  was  readily  judged.  The  feeds 
averaged  30%  -fOO,  and  with  the  final  form 
of  apparatus  the  coarse  product  contained 
about  85%  -!-60  and  the  overflow  (through 
the  screen)  100%  —  60.  A  new  model  was 
then  constructed  of  galvanised  iron  but  with 
a  50  mesh  screen  instead  of  60,  as  it  was 
thought  that  the  rapid  movement  of  the 
screen  would  prevent  a  particle  which  was 
just  —  50  from  passing,  while  probably 
allowing  — GO  to  pass.  The  products  ob- 
tained from  a  similar  feed  averaged  about 
91%  to  96'.'  +60  in  the  underflow  but  witli 
4%  to  8%'    %60  in  the  overflow. 

It  was  then  considered  advisalilc 
to  construct  a  full  size  experimental 
machine  and  accordingly  this  was  erect- 
ed, by  permission  of  the  Eobinson  G. 
M.  Co.  alongside  their  old  sand  dumji. 
The  construction  was  somewhat  crude,  bul, 
iievertheless,  a  good  classification  was  oi)- 
tained  till  an  tinexi)ected  difficulty  appeared, 
i.e.  the  increased  head  of  water  inside  the 
screen  developed  pressiu-e  sufficient  to  ])ack 
the  sand  particles  so  tightly  on  the  back  that 


thf  Ijuuip  was  insuflieiciit  to  detach  them 
and  consequently  the  screen  choked  up. 
This  was  overcome  by  equalising  the  pres- 
siu-e  back  and  front  of  the  screen  by  enclos- 
ing the  front  by  an  iron  pUite  attached  to 
tlie  side  and  bottom  of  the  classifier — leav- 
ing the  screen  free  to  move^forming  thus  a 


VV.K  li. 


casing  with  mi  ailjustable  outlet  so  that  the 
fine  pulp  outtlow  was  sufficiently  restricted 
to  keep  this  casing  full  to  very  nearly  the 
same  level  in  front  of  tlie  screen  as  inside, 
beiiind  it.  'J'his  re<]uired  a  little  attention, 
but  quite  obviated  the  difficulty.  It  is  shown 
diagrammatically  in  Fig.  7.  After  a  little 
practice  it  was  found  (|uite  possible  to  run 
the  classifier  with  a  thick  underflow,  the  pro- 
ducts being  very  satisfactory  and  tlie  capa- 
city about  3  tons  per  hour  with  a  screen  (40 
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linear  mesh)  of  size  about  4  ft.  sq.  IManv 
variations  of  conditions  were  tried  and  it 
was  found  possil^le  to  secure  from  a  feed 
containing  about  307,  to  35%  +  60,  an  under- 
flow with  77%  to  80%  +  60,  and  overflow 
with  2%  to  6%  +  60. 


Figure  7. 

Later,  another  form  of  the  apparatus  was 
constructed,  embodying  a  suggestion  of  the 
United  Engineering  Company,  which  obviat- 
ed the  employment  of  a  rubber  edging  to  the 
screens.  This  was  done  by  mounting  thp 
screens  on  each  side  of  a  wooden  frame  held 
in  a  vertical  jigging  frame  of  channel  iron, 
so  forming  a  deep  flat  box  with  a  screen  back 
and  front,  which  was  suspended  in  the  pulp 
in  the  classifier  and  agitated  as  before  by 
cams.  The  discharge  from  this  box  was 
efiected  through  a  short  length  of  rubber 
hose  which  ixiade  connection  between  the 
shaking  frame  and  the  classifier  side,  the 
outlet  being  adjustable.  This  type  vmfor- 
tunately  ran  for  a  very  short  while  on 
account  of  financial  difficulties  and  exten- 
sive experimenting  was  not  possible,  but  the 
results  were  encouraging,  and  doubtless 
with  time  and  funds  to  correct  faulty  mech- 
anical details  there  seems  no  reason  why  the 
laboratory  results  should  not  have  been  at 
least  closely  approached. 

That  there  is  a  demand  for  good  classifica- 
tion was  amply  demonstrated  by  the  receipt 
of  enquiries  from  several  mining  districts, 
wome  details  having  been  given  publicity  in 
the  mining  press.  Published  gradings  also 
indicate  the  same,  and  it  is  with  the  hope 
that  interest  in  this  subject  may  be  revived 
and  a  useful  discussion  ensue,  that  tiiese 
notes  are  presented. 


In  conclusion,  it  is  obvious  that  this  ex- 
perimental work  could  not  have  been  car- 
ried out  single-handed.  jMr.  M.  T.  Murray 
was  the  chief  co-operator,  and  I  have  to 
acknowledge  with  inany  thanks  his  valu- 
able assistance.  I  have  also  to  thank 
Messrs.  Moon,  Buckland,  and  Estill. 

Mr.  H.  A.  White  (Vice-Presideni):  I 
have  to  propose  a  very  hearty  vote  of  thanks 
to  Pi'of.  Stanley  for  his  very  mterosting 
paper.  It  brings  before  us  in  a  very  clear 
way  the  origin  of  the  difficulties  we  used  to 
have  in  the  old  times  in  working  spitzkas- 
ten ;  but  it  is  obvious  to  most  of  us  that,  m 
practice,  with  the  standard  cones  whicii  are 
now  so  usual  in  the  tube  mill  classifications, 
and  also  for  separating  sand  and  slime,  a 
great  many  of  these  difficulties  are  removed. 
Of  course,  it  is  perfectly  true  the  results  we 
are  now  getting  are  not  theoretically  per- 
fect, and  I  have  no  doubt  experiments  made 
on  the  lines  of  this  pa_per,  as  mdi<;ated  by 
Prof.  Stanley,  will  enable  us  to  improve  the 
work  we  are  actually  doing :  but  I  must  say 
I  do  not  think  there  is  any  very  great  margui 
for  improvement  at  the  present  time.  I 
would  draw  attention  to  the  fact  that  on 
several  mines  the  finest  portion  of  the  sand 
residue  is  now  the  richest  product  discard- 
ed, and  this  illustrates  the  effect  of  the  tube 
mill  classification  and  return  system  in 
giving  preferential  treatment  to  the  pyritic 
portion  of  the  ore,  which  requires  and  repays 
extra  comminution.  This  paper  contains  a 
hint  or  two  on  this  very  point.  I  therefore 
have  pleasure  in  proposing  a  very  hearty 
vote  of  thanks  to  Prof.  Stanley  for  his  paper. 

The  vote  of  thanks  was  carried  by  accla- 
mation. 

The  President:  We  are  much  indebted  to 
Prof.  Stanley  for  going  into  this  subject  of 
classification  'so  thoroughly,  and  for  so 
kindly  putting  all  his  data  on  record. 


THE  EFFECT  OF  CHAECOAL  IN  GOLD- 
BEARING  CYANIDE  SOLUTIONS 
WITH  EEFEEENCE  TO  THE  PEE- 
CIPITATION  OF  GOLD. 


(Read  at  November  Meeting.) 


By  Mr.  Morris  Green  (Associate). 


liEPLY   TO  DISCUSSION. 

Mr.  M.  Green  (Associate):  Dr.  A.  L. 
Simon's  demonstration  confirms,  in  an  inter- 
esting manner,  the  author's  conclusion  that 
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graphite  does  not  precipitate  gold.  The 
presence  of  the  two  tubes  here  (Johannes- 
burg) 'would  have  added  greatly  to  the  in- 
terest of  Dr.   Simon's  contribution. 

Mr.  H.  K.  Pickard  appears  to  have  mis- 
interpreted the  object  of  the  investigation. 
Tile  author  nowliere  in  his  paper  proposed 
"  to  employ  charcoal  precipitation  in  a 
modern  cyanide  plant,"  or  charcoal  precipi- 
tation in  any  manner.  The  author  is  grate- 
ful to  ]Mr.  H.  N.  G.  Cobhe  for  immediately 
having  pointed  out  to  ]Mr.  I'ickard  in  what 
directions  the  investigation  was  of  import- 
ance. ]\Ir.  Paul  T.  Bruhl's  remarks  indicate 
another  instance  in  which  it  becomes  im- 
portant to  determine  the  efifect  of  carbon- 
aceous matter.  In  fact,  it  was  the  seem- 
inglj'  contrary  effect  of  "'  graphite  "  in  a  cer- 
tain ore  that  led  to  the  carrying  out  of  the 
investigation. 

Discussing  further  ilr.  Pickard's  remarks, 
the  author  admits  omitting,  in  order  to  limit 
tlie  length  of  the  paper,  certain  experimen- 
tal details.  But  this  omission  in  no  way 
affects  the  ultimate  results  given.  If  twice 
(;r  three  times  the  amount  of  charcoal  be 
employed,  similar  results,  in  each  series,  are 
obtained,  the  absoluie  amounts  of  gold  pre- 
cipitated in  the  different  series  being  differ- 
ent. It  is  unimportant  to  know  the  per- 
centage of  gold  in  the  charcoal  carrying  5 
mgm.  of  precipitated  gold,  since  different 
tonus  of  charcoal  are  capable  of  precipita?- 
ing,  weight  for  weight,  different  amoimts  of 
gold.  It  should  have  been  mentioned, 
liowever,  that  the  charcoal  precipitated  gold 
trom  a  solution  in  which  there  was  excess 
of  gold,  or,  in  other  words,  the  amount  of 
charcoal  employed  was  not  sufficient  to 
precipitate  all  the  gold  from  solution.  A 
solution  poor  in  gold  can  be  precipitated  by 
charcoal.  Mr.  Pickard's  deduction,  there- 
fore, appears  to  be  incorrect,  the  author 
offering,  instead,  the  explanation  that  the 
charcoal  was  no  longer  an  effective  precipi- 
tant, and  that  the  cyanide  solution  redis- 
solved  the  precipitated  gold.  That  dissolu- 
tion of  the  precipitated  gold  proceeds  so 
slowly  probably  may  be  partially  accounted 
for  by  the  fact  that  the  gold  is  precipitated 
in  the  metallic  state. 

Mr.  Pickard's  figure  1'7%  appears  to  be 
incorrect.  The  charcoal  finally  carries  about 
1/  of  gold  [8!)/'  of  0..57=0.2223.  Weight  of 
charcoal=0'22  gm. :  /_  gold  in  charcoal=l% 
approximately].  Lowles'  figure  (0.5/  )  for 
the  amount  of  gold  carried  by  char- 
coal in  practical  precipitation  work  need  not 
necessarily  agree  with  the  author's  number. 


The  amount  of  gold  precipitated  depends 
upon  the  nature  of  the  cliarcoal  employed, 
besides  upon  other  conditions.  Solutions  in 
practice,  too,  are  usually  impure,  whereas  in 
the  author's  experiments  pure  solutions 
were  used. 

In  reply  to  Mr.  C.  O.  Bannister's  remarks 
on  the  precipitation  of  gold  chloride,  the 
author  would  point  out  that  the  case  in- 
stanced and  tlie  precipitation  of  aurocyanide 
are  dissimilar  in  that  the  gold  chlorides  are 
very  unstable,  whereas  the  aurocyanide  is 
characterised  by  its  stability.  Aurocyanide 
is  not  decomposed  very  rapidly  in  the  pres- 
ence of  charcoal 

ilr.  H.  N.  G.  Cobbe's  remarks  have  been 
alluded  to  previously.  It  only  remains  to 
add  that  many  old  mines  have  tailing  dumps 
that  are  at  present  unavailable  for  cjanide 
treatment  on  accovmt  of  the  presence  of 
charcoal  and  other  carbonaceous  refuse. 

3Ir.  Paul  T.  Briihl's  remarks  about  his 
personal  experience  of  a  "  graphitic  "  ore 
(inverted  commas  are  used  advisedly,  since 
the  term  graphite  is  frequently  used  to  de- 
scribe carbonaceous  matter  even  when  no 
true  graphite  is  present)  are  of  extreme  in- 
terest. That  the  form  of  "  graphite  "  he 
refers  to  is  a  precipitating  agent  is  quite 
likely,  but  the  power  to  precipitate  is  prob- 
ably due  to  occluded  gases.  Graphite,  when 
no  occluded  reducing  gases  are  present,  does 
not  precipitate  gold;  and  ordinary  mineral 
graphite  does  not  occlude  reducing  gases. 
Mr.  Briihl's  concluding  remarks  may  sug- 
gest to  Mr.  C.  0.  Bannister  that  aurocyanide 
is  not  rapidly  decomposed. 

With  our  present  knowledge  of  tlie  con- 
dition of  the  occluded  ,gases  in  charcoal,  it 
is  impossible  satisfactorily  to  answer  Mr.  A. 
F.  Crosse's  question:  "  If  oxygen  and  car- 
bon monoxide  are  present  together  in  this 
active  condition,  should  they  not  act  on  one 
another  and  form  carbon  dioxide'?  "  Of  the 
nature  of  "  this  active  condition  "  the  author 
confessed  himself  to  be  ignorant,  and  th';n 
threw  out  a  suggestion  for  a  fresh  investiga- 
tion that  might  elucidate  the  problem.  In 
this  connection,  the  author  would  further 
point  out  that  in  dealing  with  the  three  sys- 
tems formed  by  the  two  phases,  gas — solid, 
three  chief  cases  call  for  mention* 

1.  The  gas  is  not  absorbed  by  the  solid, 
but  when  the  pressure  reaches  a  cer- 
tain value,,  combination  of  the  two 
components  can  result. 

*  "  The  Phase  Rule  and  iloa  Applications,"  by  A.  Findlay, 
p.  175,  1904  ed. 
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2.  The  {,'as  may  be  absorbed  and  may  also 

form  a  compound. 

3.  Absorption  of  gas  occurs,  but  at  a  cer- 

tain concentration  the  sohd  solution 
can  separate  into  two  immiscible 
solid  solutions. 
The  a  ho  VI'  is  such  a  well-known  text-book 
classification  that  it  was  not  referred  to  in 
the  paper,  but  is  inserted  here  since  the  con- 
ception of  the  possible  modes  of  existence 
of  the  gases  appears  occasionally  to  be  some- 
what vague.  An  investigation  on  the  above 
basis  was  what  the  author  implied  in  his 
paper.  As  further  comment  on  Mr.  A.  F. 
Crosse's  question,  the  analogous  case  of  the 
absorption  of  hydrogen  by  palladium  may 
be  quoted.  Although  this  still  presents  cer- 
tain unexplained  phenomena,  it  is  well 
known  that  the  hydrogen  when  thus  occlud- 
ed is  capable  of  bringing  about  certain 
■chemical  changes  which  ordinary  hydrogen 
is  unable  to  effect,  e.g.,  the  reduction  of  iron 
from  the  ferric  to  the  ferrous  condition. 

Mr.  F.  J.  Pooler,  near  the  commencement 
of  his  criticism,  takes  objection  to  a  certain 
statement  which  the  author  never  made. 
He  says  that  the  author  regards  "graphite" 
as  "carbon"  and  proceeds  thus:  "The 
structures  of  graphite  and  carbon  are  so 
different  tliat  the  explanation  does  not  seem 
quite  conclusive."  To  the  first  charge,  the 
author  pleads  guilty.  Does  Tilr.  Pooler  im- 
ply that  graphite  does  not  consist,  chemic- 
ally, of  carbon?  From  his  above  remark 
that  "  the  structures  of  graphite  and  carbon 
are  so  different"  it  would  appear  that  he 
does  noi  regard  graphite  as  carljon  !  "Since 
liquefied  gases  are,  on  the  whole,  less 
chemically  active  than  the  gases  them- 
selves "  and  because  "  some  text-books  sug- 
gest the  possibility  of  absorbed  gases  being 
liquefied  in  the  pores  "  (the  author  quotes 
Mr.  Pooler),  Mr.  Pooler  seems  to  conclude* 
that  the  carbon  itself  is  the  active  agent, 
and  that  it  acts  catalytically.  In  reply  to 
these  remarks,  the  autlior  \\(iul(l  refer  ^Ir. 
Pooler  to  the  classification  outlined  above 
relative  to  the  possible  modes  of  existence 
of  occlud(-d  gases.  Further,  old  charcoal, 
which  exliibits  exactly  the  same  structure 
as  freshly  ignited  charcoal,  is  a  very  poor 
precipitating  agent.  Charcoal,  too,  exhaust- 
ed in  the  vacuum  pump,  the  author  found 
to  be  inefficient  as  a  precipitating  agent. 
Why  do  these  forms  of  charcoal  not  act  cata- 
lytically ?  ^fr.  Pooler's  exjjlanation  "of  a 
catalytic     action    of    the     '  fine  '     carbon," 

*  'I'hi'  conililion  (activity  or  otherwise)  nf  liquefied  Ciirlum 
iiioM'ixiile  at  uviliiiary  teiniieratiires  is  unUnuwii. 


appears  to  the  author  to  be  adopted  to  con- 
ceal a  candid  admission  that  the  reactions 
are  not  understood.  To  conclude  that  tiie 
carbon  acts  catalyticallj'  is  certainlj-  not  tlie 
logical  outcome  of  any  of  the  experiments. 
That  carbon,  per  se,  does  not  precipitate 
gold  from  aurocjanide  solutions  was  known 
long  before  the  present  investigation  was 
undertaken. 

;\Ir.  Pooler's  remarks  about  the  trau.suui- 
tation  of  elements  and  the  possibility  of 
errors  arising  from  the  use  of  silica  tubes  in 
the  experiments,  seem  to  the  author  to  be 
irrelevant.  The  analysis  of  the  gas  obtained 
on  exliausting  graphite  was  given,  and 
showed  no  reducing  gases.  No  reducing 
gases  were,  therefore,  derived  from  tlie 
silica. 

In  reply  to  the  question  as  to  wliether  the 
precipitating  power  of  charcoal  had  been 
tried  on  solutions  other  than  aurocyaiiide 
solutions,  the  author  would  refer  ]\Ir.  Pooler 
to  the  reference  he  gave  in  his  paper,  name- 
ly, "  Gels  in  Eelation  to  Ore  Deposition," 
Trans.  Inst.  Min.  &  jNIet.,  xxi.  In  addition, 
other  work  has  been  performed  on  the  de- 
composition of  gold  chloride  solutions  liy 
charcoal;  but  so  far  as  the  author  is  aware, 
merely  the  effects  were  noted,  while  no 
attempt  was  made  experimentally  to  deter- 
mine the  cause  of  the  reaction.  Besides, 
the  two  eases  (gold  chlorides  and  auro- 
cyaiiide) are  obviously  different,  since  the 
gold  chlorides  are  extremely  unstable. 

Mr.  Pooler  states  that  "  the  large  percen- 
tages of  nitrogen  found  in  Tables  IV.  and  V. 
do  not  confirm  the  usual  text-book  state- 
ments that  oxygen  is  more  easily  absorbed 
than  nitrogen,  and  quotes  from  Mellor, 
absorption  co-efficients  determined  by  Hun- 
ter. These  remarks  demonstrate  that  Mr. 
Pooler  has  rather  failed  to  grasp  the  situa- 
tion. The  author's  figures  denote  the  pro- 
portions in  which  the  gases  -were  found  in 
the  charcoal  after  the  distillation  of  the  wood 
in  closed  retorts.  Hunter's  absorption  nurn- 
l)er  for  an}-  gas  is  the  volume  of  gas  absorbed 
by  a  given  weight  of  charcoal  after  exliaust- 
ing the  charcoal  and  then  allowing  it  to  com- 
municate with  an  excess  of  the  particular 
gas.  The  absorption  co-efficients  are  tlie 
i-elative  figures  for  the  series  of  gases.  In 
his  paper  the  author  presented  the  results 
of  his  experiments,  together  with  deducti^ms 
he  made  therefrom.  Mr.  Pooler  further 
contends  that  "  it  is  evident  that  the  luim- 
iiers  given  in  Tables  II.,  III.,  and  IV.  are  of 
little  valur  in  this  research  as  the  carixm 
lost  little,  if  any,  of  its  ]irecipitating  jiowi-r. " 
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To  the  author  this  is  not  so  evident,  and  he 
considers,  as  also  did  .Mr.  C.  O.  liannistor, 
that  it  is  important  to  a])prec-iate  tlie  differ- 
ence in  the  precipitating  power  of  tlie  carbon 
monoxide  which  is  loosely  held  by  the  char- 
coal and  that  which  is  not  loosely  held:  or, 
in  ;Mr.  Bannisters  words,  "'  what  was  merely 
absorbed  in  tlie  pores  as  against  what  was 
absorbed  by  the  charcoal. 

Since  the  gases  evolved  under  different 
conditions  {c.f).,  time  of  exposure  of  the  char- 
coal, pressure,  temperature)  from  any  one 
sample  of  charcoal  are  of  different  volu- 
metric composition,  nothing  can  be  gained 
by  comparing  two  equal  volumes  obtained 
under  entirely  different  conditions.  By  a 
general  comjiarison  of  the  various  tables  of 
analyses  given,  it  will  be  seen  that  the  total 
oxygen  content  of  a  given  volume  is  not  con- 
stant, ilr.  Pooler's  particular  example, 
therefore,  can  only  comprise  two  cases  show- 
ing an  accidental  agreement. 

In  concluding  his  reply,  the  author  is 
pleased  to  be  able  to  agree  on  one  point  with 
IVlr.  Pooler  when  the  latter  says  that  he  has 
"  an  idea  that  the  condition  of  the  carbon 
has  a  lot  to  do  with  the  reaction."  The  author 
would  point  out  that  he  liad  already  been  at 
great  pains  to  explain  the  difference  in  be- 
haviour between  graphite  and  carbon,  and 
j\Ir.  Pooler's  conclusion  was,  therefore, 
anticipated. 


BOCK  TE:\IPERATrBES. 


Bv  E.  J.   INliivxiirAN  (^Associ(ifc). 


Some  months  back,  in  a  contribution  to 
the  discussion  on  ^Ir.  Blenkinsop's  paper, 
read  here  in  September  last,  on  "  The  Ven- 
tilation of  the  ^Nlines  of  the  Band,"  I  jwinted 
out  that  tile  question  of  the  determination 

•  of  the  temperature  gradient  in  rock  is  in  a 
verj-  unsatisfactorj  state.  I  said  that  I  did 
not  question  the  good  faith  of  the  observa- 
tions, but  that  certain  most  important  con- 
siderations had  been  overlooked,  and  that  I 
hoped  to  deal  witli  them  before  this  Society 
at  an  early  date.     I  am  later  in  dealing  with 

•file  subject  than  I  expected  to  be.  Indus- 
trial and  political  water  has  flowed  under 
the  Tjridges  since  last  December,  in  such  a 
toiTent  that  many  of  us  have  found  it  diffi- 
cult to  do  the  dispassionate  reflection  that 
is  necessary  in  scientific  work.  That  is  my 
case,  and  that  is  my  ai>ology  for  not  having 
presented  these  notes  before  now. 


My  maiu  j>urpose  is  to  show  that  tem- 
peratures, taken  by  means  of  drill-holes  of 
moderate  depth  in  stopes  or  develoiunent 
faces,  are  often  far  from  the  original  rock 
temperatures:  that  therefore  the  tempera- 
tures so  got  often  give  rock  temperature 
gradients  that  are  far  from  the  original;  and 
some  of  the  reasons  whj-  this  is  so.  From 
the  practical  and  historical  standpoint,  this 
paper  is  therefore  largely  of  a  critical  charac- 
ter. I  shall  also  attempt  to  forecast  the. 
minimum  air-gnidient  to  be  expected  with- 
out mechanical  refrigeration. 

The  first  contention  is  easily  proved 
!  by  a  reference  to  the  diagram  of  rock 
temperatures  contained  in  ^Messrs. 
Whitehouse  and  Wotherspoon's  paper  read 
;  here  in  ^lay,  1911.*  The  temperatui'es 
j  there  given  from  drill-holes  are  such, 
that  by  choosing  different  pairs  of 
them,  1,000  ft.  or  so  apart  vertically,  it 
would  be  possible  to  deduce  either  a  positive 
gradient  (temperature  increasing  in  depth)  or 
a  negative  gradient.  One  can  show  a  wide 
difference  in  temperature  between  points  on 
the  same  level,  or  practically  no  difference 
in  temperature  between  jioints  at  a  vertical 
distance  of  1,.jOO  ft.  apart — in  short,  almost 
any  gradient  can  be  shown  if  one  chooses  tlie 
two  reference  points  suitably.  By  continu- 
ing the  line  obtained  from  different  pairs  of 
such  temperatures  till  it  cuts  the  surface 
level,  one  can  deduce  any  surface  tempera- 
tures from  about  51°  to  71°  F. — a  difference 
of  20°.  This  is  more  than  the  difference  for 
5,000  ft.  vertical,  according  to  the  gradient 
deduced  by  ^Messrs.  Whitehouse  .t  Wother- 
spoou. 

The  actual  temperature  of  the  undis- 
turbed rock  within  a  few  feet  of  the  surface 
under  normal  conditions  is,  and  must  be, 
within  a  degree  or  so,  the  mean  surfactr 
temperature  at  that  place  as  taken  over  an 
average  of  a  fair  number  of  seasons.  Tiie 
subject  of  the  variation  of  solar  radiation  is 
so  new,  and  observations  in  that  coimection 
so  few,  that  we  do  not  know  for  how  many 
seasons  one  must  observe  to  get  a  fairly  cor- 
rect mean.  Nor  do  we  know  whether  tlie 
common  custom  of  taking  lialf  the  sum  of 
the  maximum  and  minhnum  air  tempera- 
tures gives  a  very  truthful  "mean."  It 
seems  quite  possible  that  a  better  and 
quicker  way  of  getting  the  mean  tem])era- 
tures  of  any  ])lace  would  be  to  drill  a  liore- 
liole,  say,  1,000  ft.  in  depth,  in  a  dry  spot, 
and  in  hard  rock,  to  put  an  electrical  resist- 
ance thermometer  at    the    bottom,    fill    the 
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hole  with  cement  to  within  500  ft.  of  the 
top,  and  then  put  in  a  second  tlierniometer 
and  cement  the  hole  up  to  the  top.  On  the 
assumption  that  the  mean  gradient  is  uni- 
form, one  arrives  at  a  certain  mean  tem- 
perature for  the  surface,  which  is  probably 
as  near  the  truth  as  the  result  of  any  air 
temperatures  yet  taken.  All  rock  tempera- 
ture gradients  should  practically  pass 
tiirough  this  temperature  at  the  surface. 
However,  failing  this,  or  some  other  reliable 
method,  we  must  make  the  best  of  what 
we  liave,  and  that  is  the  mean  air  tempera- 
ture of  the  place.  Anj'  gradient  based  on 
the  temperature  of  the  air,  or  rock  walls,  in 
shafts  and  near  the  surface  is  vmreliable. 
The  shaft  may  be  up-cast,  when  the  tem- 
perature at  the  top  is  usually  too  high  :  or 
down-cast,  when  it  is  often  too  low.  The 
most  casual  reference  to  the  diagram  in 
IMessrs.  Whitehouse  A-  Wotherspoon's  paper, 
or  to  the  figures  contained  in  the  last 
Government  Mining  Engineers'  report 
serves  to  prove  this.  Tlie  following  are  the 
official  mean  annual  surface  temjieratures 
for  1910  for  the  Transvaal  :  — 

Observatory,  Johannesburg  ...  58"4°  F 
Joubert  Park,  Johannesburg  ...  59-9°  F 
Sunnyside,   Johannesburg        ...   58' 7°  F 

Zuurbekom  ...  59-4'' F 

Vereeniging         ...  ...  ...  60'8°  F 

We  are  therefore  fairly  safe  in  taking  the 
mean  temperature  of  the  Eand,  for  tlie  pur- 
pose of  these  calculations,  at  60°  F.  It  is 
perhaps  a  little  too  high,  and  therefore  tends 
to  flatten  the  gradient  calculated  from  tem- 
peratures read  at  depths.  Take,  as  an  in- 
stance of  what  I  have  already  said,  the  six- 
temperatures  from  Marriott's  mine  for  500 
ft.  below  the  surface.  Tiie  liighest  and 
lowest  temperatures  for  the  six  are  68°  F. 
and  56°  F  respectively,  a  difference  of  12°. 
This  is  practically  the  same  difference  as 
that  bet\\'een  the  higliest  Marriott  reading 
for  a  depth  of  500  ft.  and  his  reading  at 
3,300  ft.  When  one  gets  tlie  same  varia- 
tion in  drill-hole  temperatures,  all  taken  at 
one  level,  as  is  obtained  between  two  holes 
2,800  ft.  vertically  apart,  it  is  clear  that 
temperature-gradients  plotted  from  such 
observations  must  be  worthless  guides  to  the 
original  gradient  of  the  rock.  The  errors  of 
observation  may  be  as  great  as  the  deduced 
difference  of  temperature  in  2,800  ft.  This 
is  actually  and  obviously  the  case  with  the 
^larriott  observations  plotted  by  ^Ies.-;rs. 
Whitehouse  it  Wotherspoon. 

Messrs.  Whiteliouse  .V-  Wotherspoon's 
own  observations  show  errors  of  much   the 


same  kind.  Two  of  their  readings  show  a 
difference  of  3°  at  practically  the  same  level 
of  3,200  ft.  This  is  a  greater  difference  tliati 
is  plotted  between  the  hotter  of  those  at  3,200  ■ 
ft.  and  the  temperature  given  at  the  3,800  ■ 
ft.  level;  and  is  also  greater  than  the  differ- 
ence between  the  cooler  of  them  and  the 
lowest  temperature  in  the  Village  Dee]). 
The  difference  of  temperatiu-e  shown  in  the 
Village  Deep  and  Turf  sliaft  readings,  for  a 
difference  of  level  of  1,600  ft.,  is  little  more 
than  twice  the  plotted  difference  of  tem- 
perature for  two  Village  Deep  readings  talceii 
at  the  same  level.  Let  any  one  make  a 
tracing  of  the  diagram,  omitting  the  gradient  ^ 
lines  drawn  by  Messrs.  Whitehouse  ami 
Wotherspoon,  and  ask  himself,  or  any  one, 
What  curve  would  show  fairly  the  law 
connecting  the  points  on  tlie  squared  paper?" 
Any  one  used  to  plotting  curves  would  at 
once  say  that  the  errors  of  observation  were 
so  big  that  lie  must  "  give  it  up."  There 
is  not  even  any  e\idence  from  the  points  ■ 
plotted  that  the  law  is  a  straight  line.  The  ■ 
low  gradient  arrived  at  by  ilessrs.  White- 
house  &  Wotherspoon  is  obtained  by  assum- 
ing (by  implication)  a  surface  temperature 
about  5°  too  high,  and  then  plotting  the  ■ 
gradient  so  as  to  pass  hrlow  most  of  the  - 
points  plotted  from  their  deeper  observa- 
tions, and  through  none  of  the  points  referr- 
ed to  in  their  text.  They  say,  in  the  first' 
column  of  their  text,  that  the  temperature  of 
the  rock  varies  from  65°  F.  at  200  ft.  to  98°  F. 
at  7,000  ft.  The  gra.lient  line  that  they  draw 
on  their  curve  passes  thi-ough  the  surfurr  .-it 
above  65°,  through  200  ft.  at  66",  and 
through  7,000  ft.  at  less  than  93°.  They 
■say  it  is  apparent  "  from  the  chart  "  thus 
drawn,  that  the  "  estimated  rate  of  mean 
temperature  rise  is  now  represented  to  l>e 
1°  for  253-9  ft."  It  is  not  ••  apparent  "  at 
all ;  tlie  gradient  on  the  chart  might  as  jus- 
tifiably be  drawn  in  a  dozen  different  ways  : 
the  figures  given  in  the  text,  by  the  authors 
themselves,  in  no  wise  agree  with  the 
gradient  line  plotted  on  the  chart :  their 
text  figures  imply  a  gradient  of  33°  in  6,800 
ft.,  or  closely  1°  for  206  ft.  :  and  it  is  obvioua 
therefore  that  the  general  inductions  from 
the  chart  are  of  little  scientific  value. 

If  a  careful  examination  of  their  other  fig- 
ures is  made  this  conclusion  is  further  borne 
out.  The  paper  is  accompanied  by  a  schedule 
of  "  psych rometrical  "  observations  sho\\ing 
drj-  and  wet  bulb  temperatures,  at  various. 
times  and  places,  before  and  after  the  in- 
stallation of  the  fan  on  the  Village  Deep. 
They   deduce   from  these  observations  that 
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the  installation  of  the  fan  materially  redia-i'il 
tile  air  temperature  and  humiditj-  in  the 
oiin-.  The  reductions  in  both  eases  may  bo 
allowed  to  be  facts  :  but  there  is  no  evidence 
tliat  they  were  due  to  the  fan.  The  average 
reduction  in  the  temperature  according  to 
tile  authors,  was  from  '1°  to  8°  F.  at  dis- 
tances of  1,000  ft.  from  the  shaft  stations: 
and  the  reduction  in  humidity  was  from  "2^:' 
to  ()  .  The  readings  compared,  in  order  to 
tind  out  the  effect  of  the  fan,  were  taken  in 
January  and  February  (before  the  fan  was 
installed)  and  in  IMay  (after  the  fan  was 
installed).  Xow,  the  temperature  and 
liumidity  in  the  mine  depend,  in  a  consider- 
alile  degree,  on  the  temperature  and  humid- 
ity of  the  air  at  the  surface.  The  surface 
figures  are  printed  in  their  paper.  These 
sliow  quite  good  cause  for  the  reduction  in 
temperature  and  humiditj-  without  the 
existence  of  the  fan  at  all.  The  maximum 
and  minimum  surface  dry-buljj  tempera- 
tures, for  Januarv  and  Februarv,  were  80-2^ 
F.  and  57-2°  F.";  for  May,  71-6°  F.  and 
38'1°  F.  The  surface  humidities,  for  Janu- 
ary and  February,  were  never  below  48.2%  ; 
in  ^lay,  lo  out  of  21  readings  were 
materially  below  this  figure.  From  the 
Transvaal  Meteorological  Eeport  for  1910  it 
can  be  seen  that  the  mean  air  temperature 
for  January  was  about  64°,  for  Februarv  63°, 
and  for  May  54°.  This  is  quite  enough  to 
account  for  a  corresponding  seasonal  and 
^'.verage  difference  of  2°  to  3°  in  the  Village 
Deep  mine.  The  mean  surface  humidity  in 
January  (for  six  seasons)  was  73/',  in 
February  76%,  and  in  May  52%.  A  differ- 
ence of  this  oi-der  fully  explains  a  diminu- 
tion of  2%  to  6%   in  vmderground  humidity. 

In  dealing  with  tlie  effect  of  surface  tem- 
])eratures  on  the  temperature  of  a  mine,  it 
must  be  borne  in  mind  tliat  though  surface 
seasonal  variations  in  temperature  from  one 
month  to  another  produce  a  considerable 
effect  on  the  mine  workings,  large  surface 
variations  in  two  or  three  days  produce  very 
little  effect,  owing  to  the  walls  of  the  mine 
acting  as  a  heat  reservoir.  Therefore  com- 
parisons of  underground  and  overground 
temperatures  at  one  particular  instant  in  a 
large  and  deep  mine  are  practically  of  no 
value  whatever.  Even  in  an  ordinary  office 
building  it  will  take  several  daj^s  for  the 
internal  temperature  to  adjust  itself  to  a 
sudden  change  of  10°  in  the  mean  external 
temperature.  In  all  that  follows,  it  is  there- 
fore to  be  understood  that  I  am  dealing  with 
mean  temperatures  taken  over  a  period  of 
sijinetliliiK  like  a  month  or  more. 


The  authors,  in  taidng  the  temperatures 
at  the  bottom  of  (h-ill  holes  of  moderate 
depth  as  the  basis  of  the  temperature 
gradient  of  the  rock,  followed  precedent. 
How  erroneous  their  general  induction  is  can 
be  seen  from  one  of  the  statements  in  their 
own  paper,  in  which  it  is  pointed  out  that 
the  average  temperatures  in  these  holes 
were  3-2°  F.  less  after  the  fan  was  installed 
than  before  it  was  in  operation.  They  say 
nothing  as  to  the  time  of  year  in  whieirthese 
observations  were  taken.  One  naturally 
presumes  that  the  temperatures  of  the  drill 
holes  (5  ft.  deep)  were  taken  about  the  same- 
time  as  the  other  temperatures  tabulated  in 
their  paper.  If  this  is  so,  the  seasonal 
difference  is  quite  enough  to  account  for  the 
reduction  claimed  for  the  fan,  because 
(according  to  the  1010  Eeport  of  the  Trans- 
vaal ^Meteorological  Department)  the  earth 
temperature  varies,  at  Johannesburg,  be- 
tween Januarv  and  Mav,  about  5'5°  F.  at  a 
depth  of  4  ft. '  At  a  depth  of  3  ft.  8i  ins.  at 
Pretoria  the  corresponding  seasonal  differ- 
ence in  1910  was  nearly  10°  F.  Yet  the 
authors  plotted  a  temperature  gradient  of 
the  rocks  of  the  Witwatersrand  from  their 
diminished  drill-hole  temperatures.  In  com- 
mon with  their  predecessors,  they  not  only 
overlooked  the  facts  set  out  aiiove,  but  also 
failed  to  remember  a  much  more  imoorlant 
fact. 

I  have  just  sliown  how  a  mere  seasoiial 
difference  of  surface  temperature  may  affect 
the  temperature  at  the  bottom  of  a  4  ft.  hole 
10°  in  a  few  months.  The  effect  of 
the  circulation  of  air  from  the  surface  on  the 
rock  walls  of  a  mine  is  immensely  greater.. 
Even  before  the  mine  passes  out  (if  the 
development  stage  into  its  productive  career, 
the  main  shafts  and  a  large  part  of  the 
drives  have  usually  been  anen  for  at  least 
two  or  three  years.  If  a  variation  of  13''  :u 
the  surface  temperature  at  Arcadia  can  and 
does  produce  a  10°  variation  of  drill-hole  tem- 
perature in  five  months,  it  is  clear  that  the 
constant  circulation,  for  years,  of  air  very 
much  below  the  original  temperature  of  the 
rock  exposed  will  produce  large  temperature 
changes  in  the  rock  even  at  a  great 
distance  below  its  surface.  Tliis  distance 
may  well  be  100  ft.,  or  more.  This 
phenomenon,  in  itself,  is  enough  to  account 
for  the  discrepancies  in  rock  temjierature 
gradients  in  mines,  as  read  from  drill-holes. 
The  effect  of  the  circulating  air  is  very 
much  added  to  if  the  mine  be  naturally  wet, 
or  sprayed  for  any  purpose.  If  the  quantity 
of  water  extracted  as  vapour  daily  from  the 
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mine  be  200  tons — (202  tons  having  been 
taken  ont  of  the  Village  Deep  in  2-1  hours) — 
the  heat  so  abstracted  from  the  mine  is 
about  430,000,000  heat  units.  If  the  air  and 
contained  moisture  leaving  a  mine  has  more 
total  sensil)le  heat  than  can  be  accounted 
for  by  tlie  sum  of  its  heat  on  entry  plus  the 
balance  of  the  oxidising,  mechanical  heat- 
ing, and  mechanical  refrigerating  effects 
faiown  to  exist,  then  the  Avhole  of  tlie  latent 
heat  of  the  moisture  carried  out  of  the  mine 
by  the  air  nuist,  on  balance,  come  frorii  the 
original  heat  of  the  rock.  In  such  a  case  the 
tinal  temperature  of  the  air  is  not  lowered 
by  the  evaporation  of  the  water. 

It  is  kno^ur  that  the  combined  presence 
of  working  rock-drills  and  their  crews  lowers 
the  temperature  in  working  j'laces  in  the 
mines  of  the  Hand  by  several  degrees.  This 
is  jiractically  a  local  effect,  and  one  which 
as  far  as  the  wliole  mine  is  concerned  is 
usually  negligible.  The  heating  effect  due 
to  each  man  at  work  is  about  60  watts,  or, 
.say,  3,000  heat  imits  per  day,  or  less  than 
that  due  to  the  combustion  of  one-fourth  of 
a  lb.  of  coal  per  man  per  day.  Candles  may 
be  taken  at  the  equivalent  of  i  lb.  of  coal 
per  man,  or  6,000  heat  rmits  j^er  man  per 
day.  The  heating  effect  of  explosives  mViy 
also  be  taken  as  equal,  roughly, to  about  \  lb. 
of  coal,  or  6,000  heat  units  per  man  jjer  day. 
Assuming  3,000  men  underground  in  a  mine 
like  the  Village  Deep,  the  total  heating 
effect  from  these  causes  is  certamly  less  tban 
lo,000  H.U.  per  man  per  day.  For  a 
force  of  3.000  underground  men  the  total  is 
4.5,'000,000  H.U.  (corresponding  to  about  7° 
rise  in  temjierature  for  260,000  cub.  ft.  of 
air  per  min.  for  23i  liours  dailv),  so  that 
roughly,  400,000,000"H.U.  is  daily  abstract- 
ed from  the  rock.  This  latter  is  about  the 
amount  of  heat  obtained  by  the  combustion 
of  15  tons  of  coal,  or  about  11  lb.  for  each  of 
the  3,000  persons  imderground.  The  oxida- 
tion of  timber  and  pyrite  is  clearly  neligible 
as  compared  with  any  of  tlie  figures  already 
given. 

I  will  put  tlie  facts  a'lothor  \'-'ay,  \  hich 
will  show  the  effect  more  clearly  t-till. 
Assume  that  5,000,000  tons  of  rock  have 
been  taken  from  the  workings,  as  one  sheet 
6  ft.  thick.  Then  every  ton  mined  has  left 
about  4  sq.  ft.  of  surface  exposed.  If  the 
above  quantity  of  heat  is  withdrawn  evenly, 
then  about  20  heat  units  are  taken  from  each 
sq.  ft.  of  surface  jier  24  hours  by  the  evapora- 
ted water  aloue.  Taking  the  specific  heat 
of  the  rock  at  even  0"2,  and  the  weight  of  a 
cubic  foot  at  170  lb.,  tlie  cooling  effect  per 


sq.  ft.  of  exposed  surface  would  be  sufficient 
to  lower  the  temperature  of  a  cub.  ft.  of 
rock  about  4°  in  a  week,  or  of  100  cub.  ft. 
about  2°  in  a  year. 

In  Professor  Cadman's  paper,  an  abstract 
of  which  appears  in  the  February  Jouriinl  of 
this  Society,*  attention  is  drawn  to  the  pos- 
sibilitj-  of  a  mine  being  warmed  up  above  the 
original  rock  temperature  by  oxidation.  He 
says  that  the  effect  produced  will  depenc^ 
upon  the  rate  of  oxidation  as  compared  with 
the  rate  of  ventilation.  It  seems  pr^lty 
clear  that  if  a  general  and  constant  oxida- 
tion is  taking  place  at  all  in  any  part  of  a 
given  ventilating  current,  then  the  rate  of 
oxidation  is  likely  to  increase  faster  than  Ibe 
rate  of  ventilation,  as  is  indeed  the  case  with 
an  ordinary  fire.  As  no  one  has  ever  vet 
mentioned  a  working  mine,  not  visilily  burn- 
ing, in  which  ventilation  increased  the  tem- 
perature of  the  workings  generally,  it  !o 
extremely  doubtful  whether  such  a  mine  has 
ever  existed.  Professor  Cadman  also  s;ys 
that  both  effects  are  seen  in  most  coal- worli- 
ings  :  the  intake  and  part  of  the  workinzrs 
being  cooled  by  the  air  current,  whilst  part 
of  the  workings  and  the  return  are  wariried 
up.  This  has  no  necessary  connection  v/ith 
an  oxidation  effect.  A  similar  thing  cccm's 
in  cases  -n-here  there  is  no  oxidising  effect  at 
all.  The  circulation  of  a  current  of  water  or 
air  through  a  hole  in  an  'in'";([ually  heated 
solid,  parts  of  which  are  below  the  final  air 
or  water  temperature,  must  necessarily 
transfer  heat  from  some  of  the  hotter  to 
some  of  the  cooler  parts  of  the  solid.  This 
happens  in  most  deep  mines,  wb.-.'ther  tliey 
are  coal  mines  or  not.  The  operation  of  the 
ventilating  current  tends,  on  the  whole,  to 
tlatten  tlie  original  temperature  gradient  of 
the  rock,  and  to  reduce  it  to  the  natural 
mean  temijerature  gradient  which  tlie  air 
has  due  to  compression.  This  is  about  1° 
in  180  ft. 

The  wet-bulb  air  temperature  gradient  w  ill 
not  tend  to  fall  below  this  figure  because  the 
latent  heat  of  the  water-vapour  will  prac- 
tically all  come  from  the  rock,  most  of  the 
rock  being  hotter  than  the  air.  Unless  re- 
frigerating methods  are  used,  we  cannot 
tlierefore  hope  to  reduce  tlie  air  temperature 
gradient  below  this  figure  of  1  in  180,  a.-  a 
mean  for  the  year  and  for  the  mine.  In 
winter  tlie  gradient  would  be  steeijer,  with 
slightly  lower  temperatures  at  the  bottom 
of  a  very  deep  mine ;  and  in  summer  slightly 
flatter  wath  a  slightly  higher  temperature 
down  below.     The  humiditj-  in  deep  mines, 

-  .See  this  Jniinial,  Vol.  XIV.,  FebruaiT,  1914,  p.  :!3S. 
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■\vitli  all  stopes  and  working  jjlaces  sprayed, 
A\ould  be  nearly  100%  in  both  cases.  85°  I", 
wet-bulb  mean  annual  temperature  will 
therefore  be  met  with  on  the  Eaud  mines  at  , 
u  mean  depth  of  about  5,000  ft.  or  less,  no 
matter  how  strong  the  ventilating  current  is 
made.  This  temperature  is  judged  by  Prof. 
■Cadman  and  others  to  be  the  limit  for  fair 
physical  effort,  even  with  good  ventilation. 
If  mining  is  to  be  carried  on  economically  at 
greater  depths  it  will  be  necessary  to  ''e- 
frigerate  air  supplied  to  the  working  places. 
In  England  the  corresponding  depth  would 
be  about  6,500  ft. 

It  may  be  said  that  this  is  "  speculative." 
Well,  compare  it  witli  the  facts.  It  is  cer-  ; 
tainly  one  fact  that  there  is  no  mining  field 
in  the  world  for  which  half  as  low  a 
temperature  gradient  is  claimed  as  for 
the  Kand.  Another  is  that  even  in 
the  list  of  temperatures  of  53  mines  ' 
of  the  Eand,  ]iublished  in  the  Government 
Mining  Engineers"  report  for  1012,  there  are 
but  four  mines  retiu'uing  their  deepest  tem- 
pei'atures  at  such  figiu'es  as  to  give  a  flatter 
air  gradient  (reckoned  from  the  mean  tem- 
perature of  60°  at  the  surface)  than  1  in  180. 
One  of  them  is  the  Village  Deep, 
which  returns  a  temperature  of  70°  at 
4,245  ft.  :  thus  giving  tlie  obviously 
absm-d  gradient  of  1  in  424.  Another  is  the 
SiiTuner  deep,  I'eturning  tlie  low  figure  of  65° 
for  a  depth  of  2.300  ft. ,  or  1  in  460.  Another 
is  the  Van  Eyn  Estates,  giving  60°  at  1,600 
ft.,  or  no  gradient  at  all  (reckoned  from  60° 
at  the  surface).  The  fourth  is  the  York,  with 
58°  at  the  bottom  of  the  mine,  and  a  nega- 
tive gradient  I  The  temperatures  of  these 
four  mines,  if  correctly  given,  inust  have 
been  taken  in  specially  cool  spots,  or  on  a 
very  cold  day.  In  the  list  there  are  12  mines 
with  air  gradients  between  1  in  180  and  1 
in  150:  24  mines  with  gradients  between  1 
in  149  and  1  in  100 :  and  13  mines  with 
gradients  steeper  than  1  in  100,  the  steepest 
given  being  that  of  the  Xew  Modderfontein, 
which  is  1  in  61.  With  the  exception  of  the 
four  doubtful  cases  just  mentioned,  there- 
fore, there  are  no  mines  in  the  world,  as 
yet,  claiming  a  flatter  gradient  than  that  1 
have  set  forth  as  the  flattest  ])robal)le.  The 
majorit}-  even  of  the  mines  of  the  Eand  have 
much  steeper  gradients,  and  outside  the 
Rand  the  gradient  is,  on  the  average,  about 
twici'  as  steep. 

Mr.  E.  Pam  i  Monhir  of  CnHiiril  i:  1  have 
nuich  pleasure  in  projjosing  a  vote  of  thanks 
to  ilr.  ;\Ioynihan  for  his  paper.  Thi'  matter 
as  of  such  vital  importance  to  all  of  us  tliat 


we  should  get  accurate  figures  without  delay 
as  t"  \\liat  ciiii'  I'orlc  ti'uiperatvu'es,  and  tem- 
peratures unilerground,  really  are.  Tt  is 
([uite  obvious  that  unless  we  have  scimtitii- 
(lata  to  go  on,  it  will  be  practically  impossi- 
ble to  know  what  efforts  nuist  be  madi'  and 
what  work  is  necessary  to  reduce  temprr.i- 
tures  to  somewhere  about  the  85°  maxinaim 
mentioned  by  Prof.  Cadman.  I  have  not 
the  least  intention  of  making  any  remarks 
on  this  paper  witliout  i)roper  study  of  it,  but 
I  hope  that  Mr.  ^\'hitellouse  and  Mr.  Wother- 
spoon  being  away,  someone  else  on  the 
Village  Deep  may  go  into  the  points  raised 
by  the  author,  and  carry  out  further  experi- 
ments, or  look  into  their  former  experi- 
mental figures  to  see  what  reasons  there  are 
why  the  temperatures  collected  by  them  are 
lower  than  what  one  would  expect  from  ex- 
periments on  the  rest  of  the  Eand.  I  hoiie 
to  read  through  this  ])a]ier  more  carefully 
and  possibly  to  make  a  few  remarks  at  a 
later  date. 

The  vote  was  carried  Ijy  acclamation. 

The  President:  Mr.  Moynihan  has  given 
us  a  thoughtful  contribution,  and  I  hope  the 
ensuing  discussion  will  elicit  such  informa- 
tion as  will  enable  us  to  put  tliis  very 
important  question  of  rock  temperatures  on 
a  proper  scientific  footing. 


THE    PREVENTION    OF    DUST    IX 
UNDERGPvOUND   WOPKINGS. 


(Read  <tt  January   ifeeiiny,   liH.'f). 


Bv  B.  C.  Gui,r,.\ciisEX,  M.I.M.E.  (IMeuil'ii). 


DISCUSSION. 

Mr.  W.  S.  V.  Price  i.Uc )/(/'(■/■) :  I  ha\e 
brought  with  me  a  number  of  sprays  of  dif- 
ferent kinds,  ill  use  on  the  Consolidated 
Main  Reef  Mine.  This  which  I  will 
call  No.  1*  can  be  adjusted  to  throw  a 
very  fine  spray,  or  a  coarser  circular  shou-er 
of  water.  The  main  objection  to  this  spray 
is  that  Kafirs  are  apt  to  screw  the  front  end 
in  so  tightly  as  to  stop  the  spray  altogether, 
or  loosen  if  so  as  to  destroy  the  effect  as  a 
spray,  beside  wasting  a  lot  of  water. 

No  2,  whicli  is  c-alled  the  '"  Simplex," 
gives  a  very  fine  spray  over  a  large  area,  it 
is  used  in  the  drives  or  to  spray  a  comjiart- 
inent  of  the  shaft ;  in  the  former  case  it  may 
hr  usi'd  close  to  the  main  water  column  with 
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a  veiT  slinrt  connection,  and  sending;  tlic 
wtitci-  up  vertically,  or  the  connection  may 
be  hnifi  I'nougli  to  reach  the  top  of  the  drive, 
and  tile  spray  tlirown  down  and  along  the 
drive.  In  the  shaft,  a  pipe  would  be  led 
right  across  the  shaft,  aod  one  spray  would 
be  turned  on  to  each  compartment,  which 
would  give  quite  a  fine  spray  of  water  right, 
acn-oss  the  shaft,  moistening  the  air  thorough- 
ly and  arresting  a  large  amount  of  dust. 

No.  S  is  called  "  Price's  Patent  Spray," 
and  is  a  very  simple  arrangement,  throwing 
a  very  fine  and  iiroken  stream;  it  is  one  of 
the  Ijest,  as  the  drops  of  water  are  so  small 
that  they  do  not  drench  a  man,  as  some  of 
the  coarser  shower  sprays  do.  It  can  be  and 
is  used  in  the  same  manner  and  under  the 
same  conditions  as  the  Simplex. 

No.  4  lias  a  hole  bored  part  of  the  way 
through,  tlien  a  piece  is  cut  out  so  that  the 
water  breaks  on  the  bevelled  part  of  the  cut. 
It  is  an  older  type  of  spray,  and  is  not  being 
used  to  any  extent  now.  In  fact,  it,  as  well 
as  No.  1,  the  "  Ball  Spray,"  is  being  re- 
jected in  favour  of  the  other  sprays,  which 
give  better  results  for  the  amount  of  water 
used. 

No.  .■),  ■■  Tile  .\tomiser,"  is  extravagant, 
as  it  talves  about  25  cubic  feet  of 
air  an  hovir  to  run  it.  but  if  it  is 
])roperly  used  it  will  fill  a  drive  -n-ith 
a  fairly  dense  fog  for  the  distance  of  a  couple 
of  hundred  feet,  which,  after  a  blast,  must 
catch  and  cause  to  fall  to  the  ground  a  lot 
of  dust,  as  well  as  dissolving  any  nitrous 
fumes  it  may  come  in  contact  with. 
I  have  found  that  the  best  result  is  obtained 
by  turning  on  a  small  quantity  of  water 
only,  but  full  air  to  thoroughly  break  up  the 
drops  of  water.  I  found  that  when  full  air 
and  full  water  were  turned  on,  the  drops  of 
water  were  so  large  they  soon  fell  to  the 
ground :  but  with  a  little  water  it  remained 
longer  in  suspension,  and  so  had  a  better 
chance  to  be  brought  into  contact  with  the 
dust. 

I  i|uitc  lull  to  see  the  force  of  Mr.  Ciullaeli- 
sen's  argument  re  the  two  water  blasts,  one 
at  the  face  and  one  further  along  the  drive, 
where  he  says  that  the  gas  and  smolce  would 
be  pent  up  like  a  corked  bottle.  If  th>^ 
smoke  iras  pent  up  or  sent  from  air  jet  to 
air  jot,  it  would  soon  fall  to  the  ground  by 
reason  of  the  moisture  it  would  collect;  and 
that,  I  take  it,  is  what  we  are  aiming  at. 
As  to  the  gas,  again  even  if  it  were  pent  up, 
it  would  be  so  diluted  that  it  would  be  prac- 
tically innocuous.  But  I  do  not  think  it 
would  be;  for  we  have  n  current  of  fresh  air 


coming  through  a  pipe  in  the  dead  end  of 
the  drive,  and  there  is  only  one  way  of" 
escape,  i.e.,  along  the  drive,  and  the  force 
would  be  bound  to  drive  gas,  etc.,  past  the 
next  supply  of  fresh  air,  but  it  would  have 
to  pass  through  the  water  and  so  the  dust 
would  be  caught. 

Mr.  Gullachsen  mentions  the  fact  that 
tramming  boj's  object  to  the  cold  douche  of 
the  fixed  spray.  He  mentions  the  scheme 
for  prevention  of  dust  by  mixing  molasses - 
with  water.  I  say  the  water  must  be  mixed 
with  something,  even  if  it  is  onlj-  with 
"  brains,"  and  if  the  spray  is  a  very  fine  one, 
the  boys  would  not  touch  it ;  but  when  it 
more  resembles  an  open  tap,  or  a  very  heavy 
shower  bath,  no  wonder  thej-  object.  Th& 
same  thing  applies  to  the  direction  in  which 
sprays  are  turned.  If  the  sprays  face  toward 
the  station,  and  a  man,  probably  wet  through 
with  perspiration,  having  just  charged  up 
and  blasted  his  round,  turns  on  the 
spray  and  gets  a  shower  on  his  heated  body, 
I  am  afraid  he  will  fail  to  appreciate  the 
amount  of  good  the  water  will  do,  and  only 
curse  it  for  fear  of  rheumatism  or  pneu- 
monia. This  «ould  be  avoided  if  all  the 
sprays  were  facing  inwards,  i.r.,  towards 
drive  ends,  the  handles  of  the  taps 
uji  near  the  spray,  so  that  they  could 
be  turned  on  without  having  to  bend 
down:  I  do  not  mention  this  merely  to  save 
a  man  the  trouble  of  bending  his  back,  bub 
sometimes  the  tap  is  stiff,  in  fact,  they 
generally'  are  if  the.y  have  been  in  use  any 
length  of  time,  and  the  time  lost  is  consider- 
able -n-hen  a  man  is  trying  to  get  awaj"  from 
the  reports  of  a  blast.  In  short,  if  we  ^^■allt 
the  sprays  to  be  used  consistently,  as  they 
must  be  to  be  effective,  we  must  have 
them  arranged  so  as  to  be  easy  of 
access  and  to  cause  a  minimum  of 
discomfort  to  make  them  popular  Vi-ith 
the  men.  They  are  already  saying  that  the 
cure  is  worse  than  the  disease,  that  phthisis 
will  be  stamped  out  automatically,  for  the 
miners  will  all  die  of  pneumonia  or  rheumatic 
fever!  Still,  if  we  mix  a  little  "brains" 
with  the  water,  I  think  we  shall  have 
no  need  to  say  that;  but  the  men  will  give 
the  thing  a  fair  trial,  which  will  undoubtedly 
almost  entirely  eliminate  our  old  enemy 
phthisis,  without  the  fear  of  others.  Just- 
one  remark  in  concluding.  I  wish  to 
speak  of  the  drainage  of  levels.  With  all 
this  water  all  over  the  place,  more  attention 
will  have  to  be  paid  to  draining  the  levela 
efficiently.  Under  each  box-hole,  where 
fine  gets  washed  down  the  stopes  and  chokes 
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the  drain,  a  :3in.  pipe  could  he  l;iid  just  long 
enough  to  clear  the  ends  of  the  box,  so  that 
even  if  it  got  covered,  the  water  could  go  in 
at  one  end  and  out  at  the  other.  A  bit  of 
chain  or  rod  iron,  or  even  a  bit  of  old  iin. 
pipe  would  be  good  enough  to  stop  it  from 
getting  choked,  and  the  old  pipes  we  see 
lying  about  would  be  well  utilised  in  such 
work,  as  it  would  prevent  men  getting  their 
feet  wet  as  soon  as  they  go  on  shift,  with 
consequent  risk  of  colds,  etc.,  to  say  notliiTig 
of  the  discomfort. 

I  quite  agree  with  tlie  author  on  the 
advisability  of  the  pipe-fitters  being  under- 
ground an  hour  or  so  before  the  shift  goes 
do\^-n,  for  I  know  by  experience  what  it  is  to 
have  to  wait  for  water  while  the  pipe-fitter 
repairs  a  broken  or  blasted  water  pipe  some- 
where between  my  working  place  and  the 
station.  I  wish  now  to  thank  JMr.  GuUach- 
sen  most  heartily  for  his  paper,  and  the 
opportunity  for  discussing  this  most  im- 
portant question  from  a  miner's  point  of 
view. 

Mr.  E.  M.  Weston  (Mcmhcr):  I  have 
read  ^Ir.  Gullachsen's  paper  with  interest, 
and  must  congratulate  him  on  his  careful 
review  of  the  svibject.  The  author  evidently 
knows  of  what  he  writes,  and  has  had  per- 
sonal experience  of  the  weak  spots  that 
develop  in  practice  in  the  most  beautiful 
schemes  whenever  they  are  put  in  practice 
underground.  As  in  the  old  days  the  air 
service  of  pipes  for  rock  drills  was  put  in 
anyhow  without  any  idea  or  calculation  with 
regard  to  the  work  it  would  have  to  do,  so 
recently  in  many  places  they  were  put  in 
on  quite  an  inadequate  scale,  with  the  result 
that  as  the  great  demand  for  water  is  at  tiie 
beginning  of  the  shift  (to  wet  down  stopes, 
etc.),  in  practice  the  system  failed  hope- 
lessly. To  remedy  this  j\Ir.  ^IcGuire, 
on  the  Jupiter  mine,  put  in  100  gallon 
tanks  near  all  the  principal  working  faces, 
so  that  local  reservoirs  were  at  hand 
to  supplv  sudden  needs.  This  is  a  system 
that  needs  adoption  in  some  mines  to-day. 
Another  cause  of  trouble  was  that  no  proper 
atteinpts  were  made  to  regulate  pressures  ; 
so  that  at  the  bottom  levels  the  water  pres- 
sure became  so  excessive  as  to  rupture  pipes 
and  hoses,  and  as  it  is  a  heart-breaking  task 
to  try  and  induce  anj'  miner  to  take  the 
slightest  interest  in  economising  water,  and 
as  the  jets  on  water  hoses  are  always  either 
lost  or  cut  off  by  the  natives,  the  result  was 
that  there  was  an  enormous  wastage  of  water 
•on  the  lower  levels  and  a  shortage  on  the 


upper  levels.  Why  do  natives  cut  otf  the 
iron  pipe  jets'.'  For  one  reason  because 
when  the  hose  is  not  in  use  it  spurts  out 
more  with  the  jet  on  and  wets  them  more, 
and  they  prefer  a  quite  full  bore  stream 
which  is  regulated  when  wanted  by  pinching 
the  hose  with  their  fingers.  For  another, 
because  jets  get  choked,  and  for  both  miners 
and  boys  it  is  .so  nuich  easier  to  cut  them  off 
than  to  blow  them  out  by  inserting  the  jet 
end  in  the  spud  of  an  air-pipe!  Such  are 
some  of  the  problems  of  mining  with  irre- 
sponsible and  careless  white  and  black 
labour. 

Water  services  should  be  planned  as  care- 
fully as  air  services.  They  should  draw 
their  supplies  from  as  many  diiferent  sources 
and  from  such  different  elevati  ms  as  may  be 
necessary.  I  scarcely  agree  with  the  author 
when  he  states  that  the  contract  system 
breeds  dust;  as  in  developing  there  are 
generally  wet  holes  that  can  be  drilled  while 
waiting  for  repairs  to  water  services.  As  tlie 
author  points  out,  the  true  remedy  for  many 
water  troubles  is  to  have  a  pipe-fitter  work- 
ing on  night  shift  or  between  shifts.  This 
practice  1  always  try  to  follow,  and  it  pays 
in  many  ways.  As  the  author  from  his 
remarks  on  pipe-fitters  evidently  knows  by 
experience,  much  money  is  lost  through 
false  economy  of  labour  in  this  department 
and  others.  Dust  is  produced,  rounds  lost, 
benches  are  ruined  and  other  drilling  time 
lost.  All  this  does  not  show  up  as  due  to  its 
true  causes  on  the  "  statistics  "  (a  doubtful 
word  as  applied  to  most  uuderground 
work!);  but  it  looks  well  to  reduce  pipe- 
fitting  costs  &oQ  in  one  whole  month. 
I  think  I  was  the  first  to  draw  this 
Society's  attention  to  the  question  of 
increased  humidity  due  to  the  large 
quantity  of  w&iev  necessary  in  deeper  work- 
ings. I  doubt,  however,  it'  it  need  directly 
affect  health.  We  have,  I  think,  something 
to  hope  for  from  rock  drills  using  hollow 
steel  and  water,  but  these  machines  must 
be  used  intelligently.  I  do,  however,  from 
what  I  have  seen  in  the  mines  I 
have  visited  lately,  emphatically  dis- 
agree with  Dr.  Aymai'd's  publicly  an- 
nounced statement  that  there  is  enough 
dust  at  present  being  produced  by 
rock-drilling  alone  to  produce  the  terrible 
crop  of  phthisis  cases.  Men  and  natives  will 
occasionally  endanger  their  own  lives  and 
lives  of  others  by  making  dust;  but  during 
the  last  few  years  the  Insiieetors  of  the 
Klines  Department  have  done  much  goofl 
work  in  this  direction.     ]\Iiue  officials  have 


462 


The  Juurixal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         May  1914 


in  most  cases  realised  tlie  importance  of  the 
subject,  and  ihai  ii  is  for  their  nivn  lives  as 
well  as  for  tliose  of  others  that  thej'  need 
take  heed,  and  I  believe  conditions  have 
vastly  improved.  Could  we  dispense  with 
the  practice  of  returning  after  blasting  cuts, 
or  could  vre  be  sure  that  iu  all  cases  the 
water  blast  was  used  and  a  reasonable  time 
allowed  before  returning  after  blasting,  we 
might  feel  fairly  satisfied.  The  mining  re- 
gulation that  seeks  to  make  the  shift  boss  I'e- 
spousible  for  this  is  ridiculous.  The  eight- 
hour  law  has,  I  believe,  brought  almost  more 
evils  in  its  train  than  it  has  brought  benefits. 
IMore  rush,  more  hurry,  more  accidents, 
more  recklessness;  l)ut  that  is  another  story  I 

Dr.  Aymard's  remedy  fni-  all  our  trouliles 
is  steam !  Excellent !  We  ])oor  miners 
Were  threatened  witli  three  deaths — dust 
and  fumes  if  we  work  dry,  rheumatism,  etc., 
if  we  use  M'ater,  pneumonia  if  we  instal 
swift  ventilating  air  currents.  Dr.  Aymard 
now  proposes  to  endeavovu-  to  scald  us  alive 
as  we  work  through  the  shift.  For  we  note 
tluit,  according  to  him,  we  make  dust  during 
all  the  shift  and  onlj'  steam  can  allay  this. 
Another  scientist,  known  cliiefly  for  his 
scorn  for  the  practical  man  and  all  his  ways, 
proposes  to  introduce  this  steaixi  at  tlie  close 
(if  tlie  shift  b_y  sending  the  steam  down 
the  air  pipes.  Three  thousand  feet  of 
wet  shaft  column — ten,  fifty,  one  hundred 
tliousand  running  feet  of  air  pipes  in  watei-, 
in  sprays,  and  m  cold  draughts — steam  I 
Let  us,  however,  return  to  the  paths 
of  sanity.  \\'e  may  take  it  that  wi- 
ha\e  removed .  or  almost  removed,  tlie 
danger  ti-oni  dust  in  drilling  or  shovell- 
ing rock.  'J'jic  dust  after  blasting  re- 
mains. In  a  moderate  current  of  air  a  water- 
blast  will,  in  about  half  an  hour,  settle  prac- 
tically all  dust,  fine  or  coarse.  Hence,  the 
]n-olileni  in  dead  ends  seems  to  be  solved  if 
everyone  will  do  his  duty.  In  a  strong  ciuTeiit 
this  very  fine  dust  will,  however,  pass  water 
lilasts  and  sprays.  Therefore,  we  endeavour 
to  I'emove  as  many  men  as  possible  before 
or  shortly  after  blasting,  and  1  would  reeom- 
nifiid  tiiat,  in  addition,  we  should  make  the 
main  ventilating  currents  at  that  time  as 
iiiroiiij  IIS  iiossil)le,  so  that  you' may  sweej) 
the  finest  dust  right  out  of  the  mine.  What 
can  be  settled  should  be  settled  so  that  it 
will  fall  on  to  the  wet  fioor  of  the  drive  and 
remain  tliere,  or  be  washed  away.  This  is 
where  we  are,  I  believe,  weak  in  practice 
to-day.  Too  much  fine  and  semi-coarse 
dust  settles  in  stopes  and  on  the  walls 
and    sides    of    drives    and  main  cross-cuts, 


liaulages,  etc.,  and  is  liable  to  be  sent 
on  its  course  again  at  times  when 
it  may  do  damage.  The  molasses 
method  may  have  its  benefits,  but  I  believe 
that  the  real  solution  is  the  placing  of  a 
sufficient  number;  of  properly  constructed 
M-ater-blasts  at  all  strategic  points  of  the 
mines.  I  emphasise  "  proijerly  construct- 
ed," as  the  great  objection  to  the  use  of 
water-blasts  on  main  pipe  lines  is  that  they 
are  liable  to  flood  the  whole  pipe  system 
during  or  between  shifts,  and  to  cause  mucli 
inconvenience  and  loss.  To  this  I  attribute- 
their  soixiewhat  limited  employment.  The 
accompanying  slcetch   exi)lains  itself.        The,- 
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SUetcli  of  Water  Blast. 

upright  pipes  may  be  lin.  diam.  and  a  half- 
incli  diameter.  I  would,  however,  advise 
that  the  water  tap  be  made  with  a  plug  bored' 
with  an  eighth  to  quarter  inch  liole.  and  the 
air  tap  with  a  plug  bored  a  quarter  inch  to. 
half  inch,  in  order  to  avoid  waste  of  air  and 
water.  Owing  to  the  bend  on  the  air  ])ipe 
A,  it  will  be  at  once  seen  that  water  cannot 
enter  tlie  air  |)ipes  A,  as  the  water  from  B 
should  tile  air  pressure  fail,  simply  dis- 
charges into  the  drive  direct.  I  would 
earnestly  commend  this  plan  to  those  in- 
terested. Owing  to  liaving  a  comparatively 
few  of  these  on  any  level,  it  becomes  easy  to- 
make  the  turning  of  them  on  at  or  ne;ir 
blasting  time  one  of  the  definite  duties  of 
day  trammers  or  lashers.  Tiiey  can  also  be 
turned  on  for  a  few  minutes  during  the  shift, 
and  will  wet  the  walls  of  drives  for  two  or 
three  hundred  feet  back  along  the  drives, 
and  cool  and  moisten  the  atmosphere. 
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iVrsonally,  I  think  sprays  are  of  little  use. 
It.  as  the  author  says,  an  attempt  is  made 
the  Kafir  will  very  naturally  cover  them 
up  or  he  will  annex  the  hrass  tops.  I  ar- 
r;in.i;:e  my  sju-axs  two  or  tlu'ec  together  on 
the  top  of  a  pipe  arched  o\er  tlie  drive  to 
form  a  spray  screen  rit;ht  acrcss  the  aii-  cur- 
rent. These  are  turned  on  occasionally  dur- 
ing the  shift,  and  the  rock  driller  is  in- 
structed to  turn  them  on  after  blasting.  It 
is  much  more  easy  to  cheek  the  turning  on  of 
tile  "strategic"  water-blasts. 

With  the  author  I  agree  that  the  matter 
of  prevention  is  largely  one  of  education. 
"  He  knoweth  not  that  it  is  for  his  life,"  is 
a  text  from  whicli  a  sermon  with  many 
a])plications  miglit  be  preached  to  mine  em- 
pliiyees.  I  have  been  surprised  at  the  ignor- 
ance of  apparently  intelligent  wln'te  miners. 
and  tlie  natives  must  be  in  n  «orse  state. 
I  would  suggest  tliat  tlie  bioscope  be  brought 
to  our  aid  in  spreading  the  knowledge  of  the 
terrible  disease  of  miners'  phthisis.  !Make 
thf  film  as  gruesome  as  may  be  needed, 
show  the  causes  of  the  disease  and  results 
of  neglect  and  carelessness.  With  concise 
and  simple  letterjiress  ex])lain  tlie  danger 
and  how  to  guard  against  it,  and  I  am  sure 
much  good  would  be  done.  I  very  mucla 
regret  this  paper  has  not  brought  out  more 
discussion  and  show  of  interest  from  mem- 
btis,  and  must  again  thaulc  the  author  for 
endeavouring  to  do  liis  ■"  bit  "  towards  bet- 
tering conditions. 


THK  x.\tl'i;al  soda   dei'Csits  of 

AFRICA  :  WITH  SOME  XOI'ES  OX 
THE  ALKALI  TltADE. 


(El/ad  at  Ndi'etiiher  Meeting,    19 IS.) 


By  John  W.^tsox,  F.I.C.   (Member 
Council). 
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incPLv  TO  Discussiox. 

Mr.  John  Watson  f Member):  The  author 
exju-esses  liis  thanks  to  the  three  members 
who  have  taken  part  in  this  discussion.  To 
test  the  point  raised  by  .Mr.  Whitby,  three 
samples  of  settled  and  sun-dried  slime  were 
taken  from  three  different  points  of  the  City 
and  Suburiian  slime  dam,  i.e.,  the  dam  into 
wliicli  treated  slime  residues  are  pumped. 

Vroieciiiu^  Alkuli. — A  preliminary  test  for 
alkalinity,  carried  out  on  weighed  quantities, 
with  jihenol-phthalein,  showed  on  No.  1 
samjjle  barely  faint  pink.  No.  2  faint  pink, 
and  No.  y  distinctly  pink. 


Samples  Nos.  1  and  2  were  then  tested  for 
"  protective  alkali,"  after  addition  of  AgNOj 
solution,  ,")  cc.  of  N  U)  K,  Fe  (C  N),.  and  a. 
few  drops  of  K  I  solution,  according  to  which 
routine  test  neither  samjile  shownl  any  pro- 
tective allcali.  In  other  words,  any  calcium 
hydrate  whicii  had  been  jn-esent  had  now  be- 
come carbonated  or  sui|ihated. 

Compariiiirr  ('o(i(iiiltitioii. — Equal  weiglits 
of  No.  1  slime  sanipli'  ,ind  ta])-water 
(H.W.Ii.)  were  then  made  up,  so  as  to  till 
two  graduated,  cylindrical,  stoppered  litre 
glass-jars.  The  author  found  that  700  gm. 
of  the  above  slime  and  700  cc.  water  gave 
exactly  1,000  cc.  of  the  consistency  of  "col- 
lected shme." 

To  the  fii'st  jar,  "2.1.')t)  gm.  of  pulverised 
"Northern  Lime"  ( —  oO  mesh)  were  added; 
to  the  second,  the  same  weiglit  of-S..A. 
Alkali  Co.  's  crude  calcined  soda  (al.so  — 30  • 
mesii)  was  added.  Tliis  (piautity  was  figured 
out  on  the  basis  of  6  lb.  lime  ])er  ton  of 
slime,  given  on  p.  214  of  "  Kaiid  Metal- 
lurgical Practice,"  A'ol.  I.  Tiie  two  jars 
were  then  stoppered,  thorougiily  agitated, 
stoppers  withdrawn,  and  allowed  to  settle 
side  by  side. 

The  following  figures  show  the  rate  of 
settling  :  — 


Slime 

Sample 

No.  1. 

Slime  Samplk  No.  2. 

After 

Lime. 

Soila. 

After 

Lime.       Soda. 

lir.  mill. 

n: 

cv. 

lir.  lain. 

cc.            cc. 

■") 

9.">0 

9S-2 

12 

980        982  3 

10 

915 

970 

r,o 

912  S     945  i  . 

15 

870 

952 

45 

860x  :.918;^-. 

20 

830 

936 

I     0 

804.£'=890s| 

25 
30 

800 
765 

927  >, 
912?^ 

1   10 
1  30 

756.£  :f867!| 
680'5  ||838l5 

40 
1     0 
1   10 

685  . 
623  1 
613'^ 

885  S 
822j 
795^ 

1  40 

2  10 
2  35 

640  S 
633. 
633^ 

i^soeSi 

|730lr 
''73011 

1   20 
1  30 

612  J3 
612g 

760  : 
733^ 

4  0 

5  0 

633== 
632  = 

5637  &i 
1629"--^ 

2     0 

612:: 

656  S 

5  30 

632SiE629.s3 

2  30 

610  = 

642 -S 

6  30 

632  S 

^6261-- 

4  30 

610^ 

622^ 

24     0 

632  2- 

622;- 

5     0 

610  E 

620  1 

X 

6     0 

610§- 

6l8i 

24     0 

610=« 

617^ 

Fezzau. — The  author  is    aware    that    Dr. 
Limge    described,    somewhat     fullj',    these 
natron  lakes,  in  his  second  edition,  published 
in  1895  (Vol.  11.,  pp.  61  and  62).       In  his. 
third  edition   in   1009,    the  doctor  contents 
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himself  ^vith  a  brief  description  and  a  refer- 
ciiee  to  tlie  previous  edition. 

Magadi. — The  author  is  indebted  to  Pro- 
fessor Wilkinson  for  the  reference  to  "  The 
State,"  which  article  he  had  not  seen,  but 
has  since  read  with  interest.  Also,  the 
analysis  by  the  respected  lion,  treasurer  of 
the  institute  of  Chemistry  is  highly  interest- 
ing, as  showing  an  article  of  great  purity  after 
calcination.  There  is  no  information  quoted, 
however,  as  to  how  much  this  sample  repre- 
sents. It  might  be  representative  of  the 
bulk  of  the  200  million  tons  which  Lake 
.Magadi  is  said  to  contain ;  on  the  other  hand, 
it  might  represent  merely  a  picked  small 
sample  of,  say,  half  an  ounce  of  extra  pure 
natural  crystal. 

Zoutpan. — Zoutpan  f/oc.s  mean  saltpan. 
As  the  author  said,  on  p.  237,  two  well- 
Icnown  firms  have  tried  to  work  the  pan  for 
its  sodium  chloride  content;  the  jDresent 
company  regards  it,  however,  as  a  soda -pan, 
and  calls  it  such. 

His  critic  says:  '"This  is  an  im]Hn-e 
deposit  of  soda,  about  27  ft.  thick.  .  .  .  .'" 
Such  a  statement  is  somewhat  lacking  in 
fairness,  as  Drs.  Hatch  and  Corstorphine  saj' 
(on  p.  185) :  "  The  presence  of  this  deposit  of 
carbonate  and  chloride  of  sodium  to  a  depth 
of  200  ft.  .  .  ."  It  may  be  news  to  his 
critic  that  the  dark  coloured  impregnated 
clay,  on  exposure  to  sunlight  and  the  atmo- 
sphere, for  a  few  days,  loses  a  large  propor- 
tion of  moisture  and  becomes  almost  white 
in  colour.  Analyses  of  this  material  made 
by  :\Ir.  W.  B.  Marshall,  Ph.C.  (Lond.) 
showed  "fairly  high  percentages  of  sodium 
carbonate. 

The  analyses  in  "  The  Geologj'  of  South 
-Mi'ica  "  (loc.  cit.)  are  practically  complete, 
except  the  2'-4"  deposit,  in  which  case  the 
tlic  analysis  totals  up  to  only  90"96. 

The  author  did  not  have  the  same  facilities 
for  sampling  the  various  layers  as  the  above- 
mentioned  geologists;  but  he  cannot  see  why 
Professor  Wilkinson  should  desire  to  have 
such  work  repeated.  The  crude  crystal  has 
to  l)e  dried  and  calcined ;  also,  it  is  certain 
that  the  layers  vary  in  different  parts  of  the 
])an  and  at  different  seasons  of  the  year. 

Then,  wliy  worry  as  to  how  much  water 
of  crystallisation  the  natural  carbonate  or 
sesqnicarbonate  contains?  "Economic 
principles  "  forbid  the  carriage  of  tons  of 
water  througli  the  bushveld,  14  miles  by  ox- 
wagon,  and  over  the  S.A.  Railways,  a  dis- 
tance of  73  miles  from  Haman's  Kraal  to 
Johannesburg,  where  water  is  more  plentiful 
than  in  that  arid  region. 


The  analysis  quoted  by  Professor  Wilkin- 
son, done  by  Clarke,  from  some  unnamed 
source,  is  stated  in  a  very  unusual  form.  The 
author  has  yet  to  learn  that  British,  or  any 
other,  alkali-makers  state  their  analyses,  or 
sell  their  jiroducts,  according  to  the  percent- 
age of  metallic  sodium. 

Soda  Crystals. — The  pure  article  con- 
tains :  — 

Soda  (Na„  0)       21-(1S 

Carbon  dioxide    1.5'39 

Water    62-93 


100-00 

The  sample  of  locally  made  crystal  was 
taken  from  shelves  where  the  material  had 
been  laid  to  dry  and  effloresce.  The  author 
was  told  that  Johannesburg  buyers  prefer  it 
in  this  condition.  It  has  been  said  that  water 
at  this  altitude  evaporates  as  rapidly  as 
alcohol  does  at  sea-level.  This  fact  would 
account  for  the  increase  in  the  percentage 
of  real  soda  to  22-46%,  as  compared  with  the 
above  21-68%.  The  author  regrets  that  a 
hitherto  undetected  printer's  error  gives  the 
real  soda  as  24.46%.  This  should  read  22.46 

Professor  Wilkinson  says  a  large  portion 
of  the  paper  can  be  found  in  text-books,  even 
of  an  elementary  character. 

This  assertion  is  unwarranted,  and  tiie 
author  would  feel  obliged  if  his  critics  could 
let  him  know  the  titles  and  authors,  or  pub- 
lishers, of  such  elementary  text-books.  In 
almost  every  case  wliere  an  author  is  quoted 
the  reference  to  his  publication  is  given  as  a 
matter  of  literary  etiquette.  Does  the  critic 
do  this  in  liis  contribution?  He  mentions 
Hoffmann,  Colien,  and  Clarke,  with  no  re- 
ference to  their  published  papers.  The 
author  doubts  whether  1%  of  our  members 
know  where  to  find  these  references. 

Had  his  critic  done  him  the  honour  of  being 
present  to  hear  the  paper,  he  would  not  write 
as  he  does  re  caustic  soda  and  soap  manu- 
facture. 

The  audience  was  told  that  the  increased 
import  of  caustic  soda,  and  the  decreased 
import  of  soap  for  1912,  were  due  to  the 
starting  of  the  Congella  Soap  Works. 

He  also  says  it  is  obvious  that  the  author 
has  not  kept  abreast  of  the  later  develop- 
ments of  alkali  production.  He  does  not, 
liimself,  specifiy  what  those  later  develop- 
ments are  ! 

But  besides  corresponding  with  old  collea- 
gues, the  author  has  subscribed  for  and 
studied  at  least  three  or  four  of  the  leading 
technical  join-nals  now  being  published  bear- 
ing on  alkali  manufacture. 


1914 
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THE  UNION  PATENTS  BILL. 

(Read  at  April  Mfciing.) 


Uy  A.  L.  Smiiii:  and  W.  E.  .l.iiix  ( .Mt-iiiliers). 


lUSCfSSIOX. 

Mr.  E.  J.  Moynihan  f.4.s.-;()c/(( /(•;.•  The 
ratuiit  Law  leferiLMl  to  hy  tlio  authors  of 
this  paper  is  probably  still-born,  and  will 
never  appear  on  the  Statute-book.  Never- 
theless, I  think  it  advisable  to  say  a  few 
words  on  this  subject  from  an  entirely  un- 
popular point  of  view. 

The  law-  which  has  been  drafted  is  based 
on  generally  accepted  assumptions  which 
arc  quite  untenable.  The  first  of  these  is 
that  the  patent  laws  of  the  world  have 
encouraged  invention  and  inventors.  The 
only  argument  in  favour  of  this  proposition 
is  that  patentable  inventions  of  importance 
have  greatly  increased  during  the  existence 
of  the  modern  patent  laws.  It  does  not 
follow  that  they  have  done  so  because  of 
these  laws.  It  is  highly  likely  tiiat  the  in- 
crease is  due  rather  to  the  spread  of  scien- 
tific knowledge,  of  education,  and  of  thej 
factory  system ;  and  also  to  the  spread  of 
scientific  discovery,  which  itself  has  been 
encouraged  by  no  patent  laws  at  all.  In 
proportion  to  the  number  of  people  possessed 
of  scientific  knowledge  and  education,  I 
think  it  is  unquestionable  that  the  niunber 
of  patentable  inventions  taken  to  the  patent 
otfices  has  very  much  diminished  dm-ing  the 
last  fifty  3'ears.  In  a  vague  and  instinctive 
kind  of  way  the  inventors  are  beginning  to 
find  the  patent  laws  out. 

What  they  are  beginning  to  see  is  that 
the  nations  of  the  world,  under  the  pretence 
— I  admit  the  unconscious  pretence — of 
giving  the  inventor  bread,  give  him  a  stone. 
The  inventor,  in  his  capacity  as  inventor,  is 
not  a  iiusiness  or  commercial  man.  As  far 
as  head  work  is  concerned  the  real  inventor 
invents  because  he  likes  it,  and  he  will  con- 
tinue tn  iuvent,  whether  there  is  any 
financial  reward  or  not,  as  long  as  he  can 
keej)  going,  and  is  not  starved  to  death.  The 
|irinci])lc  of  all  the  ])atent  laws  of  the  woi'ld 
is  to  give  the  inventor,  as  a  reward  for  his 
genius,  a  commercial  monopoly.  In  the  first 
place,  this  is  of  little  use  to  inventors  as  a 
class,  because  they  neither  know  how  nor 
have  the  time  to  turn  it  to  projjer  benefit; 
and  in  the  second  place  the  patent  commer- 
cial morujpoly  granted  is  so  fraught  with  legal 
pitfalls  that  those  who  have  the  conunercial 


instinct — merely  another  name  for  greed — 
find  the  inventor  an  easy  prey.  In  my  judg- 
ment, inventors,  as  a  class,  would  be  much 
better  off  if  there  were  no  patent  laws  at  all, 
than  is  now  the  case.  There  would  tlien  be 
no  bui'king  of  discovery  nor  shelving  of  im- 
provements by  big  corjxirations,  such  as  is 
now  conunon.  Free  competition  would  lead 
to  much  more  rapid  progress  and  improve- 
ment of  industry.  The  controlleis  of  manu- 
facture would  be  forced  to  employ  men  with 
an  inventive  type  of  mind,  in  order  to  keep 
pace  with  their  competitors  ;  and  as  the  num- 
ber of  men  possessing  originality  is  quite 
limited,  the  competition  for  their  services 
would  send  their  w^ages  up  to  at  least  a  thou- 
sand times  what  it  is  at  present.  Their  pre- 
sent renumeration,  on  the  aveiage,  and  for 
inventing,  is  much  less  than  that  of  an  un- 
skilled cnild  labourer.  Tlieir  salaries,  witli 
the  patent  laws  abolished,  would  probably 
average  ten  thousand  pounds  a  year.  Of 
course,  I  am  speaking  of  those  who  can  really 
iuvent  useful  things,  and  not  of  the  90  per 
cent,  of  patentees  whose  inventions  are  of  no 
value  whatever  to  the  community. 

To  bear  out  this  statement,  it  is  only  neces- 
sary to  point  to  the  case  of  those  who  are  able 
to  exercise  invention  of  a  non-patentable  kind 
in  the  preparation  of  clever  advertising  mat- 
ter. These  men  are  not  protected  in  their 
calling  by  anj-  legislation  at  all.  It  is  open 
to  anybod3'  to  do  what  the  advertisement 
writers  do — if  he  can.  Nevei'theless,  able 
writers  of  advertisements  command  high 
salaries. 

However,  it  is  quite  hopeless  to  expect 
that  my  view  of  the  patent  law  will  prevail 
generally  for  a  great  many  years  to  come.  It 
is  therefore  necessary  to  suggest  ways  in 
which  the  present  patent  law  can  be  so  modi- 
fied as  to  be  less  a  hindrance  to  the  inventor 
than  it  now  is.  In  this  connection,  the  first 
thing  to  be  borne  in  mind  is  that  the  invcnto.- 
is  nearly  alwaj's  a  poor  man,  to  whom  delay- 
ed or  expensive  justice  is  in  effect  no  justice 
wliatever;  and  to  whom  luu-ertain  rights  are 
no  rights  at  all.  It  is  bi'tter  to  give  him  a 
niodei'ate  amount  of  |)rotection  which  is  cer- 
tain, than  an  exclusive  monopoly  which  is  at 
the  mercy  of  everyone  financially  powerful 
enough  to  steal  it.  1.  tlierefoi't',  suggest  that 
a  ])atent  once  grantetl  should  have  some  of 
the  chai'acteristics  of  a  registered  mining 
title.  First,  it  should  be  unassailable  as  to 
validity.  Before  being  granted,  the  fact  of 
the  forthcoming  grant  should  be  advertised, 
and  all  objectors  heard  by  a  simple  procedure 
in  tln>   Patent  Office.       Second,  no  inventor 
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should  be  allowed  to  be  sued  for  auy  infringe- 
ment provided  he  is  working  in  accordance 
\^-ith  a  ])atent  which  has  been  granted  to  him. 
Thii'd,  all  technical  patent  suits  should  bo 
lieard  by  technicians  in  the  Patent  Office, 
and  not  by  a  civil  judge,  who  is  technically 
incapable.     No  "costs"  should  be  allowed. 

These  three  provisions  should  make  a 
patent  of  some  real  and  negotiable  value  to 
the  possessor,  and  would  greatly  improve  the 
existing  laws.  The  inventor  would  not  get 
his  due,  but  he  would  really  get  something. 
At  present  he  gets  nothing. 


THE  WlTWATERSPiAND  EAKTH 
TEEMOES. 


(Itcad  at  Ajirn  Mrcinuj,  1914.J 


By  H.  E.  Wood,  M.Sc,  F.E.Met.S.  (of  the 
Union  Observatory). 

DISCUSSION. 

Prof.  G.  H.  Stanley  (Vkc-Prcmdcnt): 
In  the  Miiiiiiij  Jim ruiil  for  1909  a  gentleman 
describes  experiences  at  Oaxaca,  in  Mexico. 
He  says  the  district  is  particularly  liable  to 
earthquakes,  which,  although  they  have,  in 
many  instances,  excited  persons  on  the  sur- 
face, have  not  been  felt  underground.  He 
gives  two  instances.  In  one  case  two  earth- 
quakes lasting,  respectively,  45  seconds  and 
20  seconds  with  a  5^  hours  interval  between, 
(lid  considei'ablc  damage  on  the  surface  and 
were  not  felt  at  all  underground,  and  the 
men,  on  coming  up,  were  quite  surprised  to 
find  what  had  hap])ened.  He  also  noticed 
that  in  these  mines  the  quantity  and  tem- 
perature of  tlie  \^-ater  increased  immediately 
after  an  earthquake. 


The  meeting  then  terminated. 

Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

TiiK  EiKKCT  OF  Tungsten  on  the  Ammonium- 
MoLYi!i).\TK  A.sSAV  OF  Lk.\d.  — "At  a  iirevious 
meeting  of  the  Broken  Hill  Bianch  of  the  Institute 
tile  writer  reported  the  occurrence  of  two  minerals 
in  the  siilpliide  zone  of  Block  14  Mine,  both  of  them 
new  to  Broken  Hill.  They  were  wolfram  and 
scheelitc.  The  former — wolfram— a  tnngstate  of 
iron  and  manganese,  gave  on  assay  42%  tungstic 
acid.  The  latter — scheelite — a  tungstate  of  lime, 
gave  35%   tungstic  acid.     Both   these  samples   con 


tained  zinc  and  lead  sulphides,  and  clean  specimens 
of  wolfram  gave  64%  WO;; ;  scheelite  gave  70°„'  WO,,. 
An  estimation  of  the  lead  in  these  samples  re\  ealed 
the  fact  that  the  presence  of  tungsten  in  the  oie  sei - 
iously  interfered  with  the  ammonium  molybdate 
assay  for  lead,  giving  low  results  according  to  the 
amount  of  tungsten  present  in  the  ore.  The  sample 
under  review,  when  assayed  under  ordinary  condi- 
tions, gave  a  negative  value  for  lead,  baton  removal 
of  the  tungsten  showed  9'8%  Pb.  The  leason  for 
this  interference  is  shown  on  an  e.xaminatioii  of  the 
reactions  which  occur  in  the  assay.  The  ore  is 
reduced  with  suitable  acids,  and  the  lead  obtained  in 
the  form  of  sulphate,  which  is  dissolved  in  ammonium 
acetate,  thus : — 

A.   FbS04-l-'2NHAHA  =  Pb(C.,H,0.,)„  +  (NHj).,SOj 
Lead     Amnion,  acetate.      Lead  acetate.         Aniinon. 
sulphate.  sulphate. 

The  lead  acetate  thus  formed  is  now  titrated  with 
a  standard  solution  of  ammonium  molybdate  as 
follows  :  — 

B. 
Pb(C,.H30.,)2  +  (NH4).,MoOj  =  PbMo04-i--2\HjC.,H;;0., 
Lead  acetate.         .Amnion.  Lend  Amnion, 

molybdate.        niolylidate.  ncetite. 

The  above  reactions  take  place  under  ordinary 
conditions,  but  when  the  ore  contains  tungsten,  this 
is  converted  into  the  trioxide  by  the  action  of  the 
acid*,  and  during  solution  liy  ammonium  acetate  it 
readily  combines  with  the  lead,  forming  lead  tung- 
state as  per  enuation  (C.)  : — 

C.  PblCiHsO.,)., -*-  (N H,).,W04  =  PbWOj -i- 2N HjC^H^O, 
Lead  acetate.         Amnion.  Lead      Animon.  acetate, 

tungstate.       tung.state. 

So  that  if  sutficient  tungsten  be  present  in  the  ore 
to  comliiiie  with  all  the  lead  piesent,  the  addition  of 
the  standard  solution  gives  negative  results. 

It  therefore  becomes  necessary  to  remove  the 
tungsten  before  proceeding  with  the  lead  assay,  and 
this  is  done  in  the  following  way  : — 

The  ore  is  digested  in  10  cc.  HCI,  10  cc.  HNO;, 
added,  and  evaporated  to  small  bulk.  This  is  taken 
up  with  water,  boiled,  allowed  to  settle,  and  liltered. 
By  this  means  the  tungsten  is  converted  into  tungstic 
acid,  and  removed  with  the  silica.  To  the  liltrate  is 
added  H.JSO4  taken  to  white  fumes  (this  is  important, 
otherwise  gives  0"2  high  in  14%  lead,  and  the  assay 
proceeded  with  in  the  usnal  manner. 

Tlie  reaction  occurring  in  equation  (C)  suggested 
a  rapid  volumetric  method  for  the  estimation  of 
tungsten. 

The  tungstic  acid  obtained  on  the  lilter-paper  in 
the  previous  operation  is  dissolved  in  ammonium 
hydroxide,  neutralised  with  acetic  acid,  and  an 
exce.ss  of  staniiardised  solution  of  lead  acetate  added. 
This  combines  with  the  WO3  to  form  lead  tungstate 
as  per  equation  (C).  The  excess  of  lead  acetate 
solution  is  now  titrated  with  ammoninm-iiiolybdate 
solution,  as  in  the  ordinary  lead  as-iny  and  shown  by 
equation  (B).  From  the  formula  I'liWOj  the  factor 
for  the  tungstic  acid,  WO3,  can  be  obtained. 

The  presence  of  tungstic  acid  has  no  etl'ect  on  the 
zinc  assay  A  laboratory  experiment  in  tlolation 
was  carrieil  out  on  some  sulphide  ore  containing 
.scheelite  in  order  to  se?  if  this  method  could  be  used 
in  separation.  The  following  results  were  obtained  ; 
Lead. 
3>i 
■2-8 
.53-6 
3-5 


N<i.  1  concentrate  ... 

Residue 

No.  2  concentrate  ... 

Residue         

Note  the  high  silver 
readily  lends  itself  to 
tabling. 


Silver. 

Znic. 

WO3. 

23  4 

13-2 

15-5 

10 

20  4 

2U2 

12-6 

-- 

14-2 

1(( 

17-4 

in  the  residue,  which  latter 
further    concentration    by 
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The  above  has  a  locatinterest  from  the  fact  that 
lead  concentrate  made  from  a  parcel  of  Block  14  ore 
showed  the  presence  of  5-5%  WO,.  The  concentrate 
contained  63%  lead  (approx.),  and  the  assay  valne 
shown  liy  buyer  and  seller  ditl'ered  by  upwardsof  3%. 
The  umpire,  who  eviilently  recognised  and  removed 
the  tungsten,  agreeil  with  the  hijjher  of  the  two 
assays. 

The  method  shown  above  for  the  elimination  of 
the  tungsten  in  the  determination  of  the  lead  was 
enil)jdied  in  an  a.L;reenient  for  the  purchase  of  crude 
ore  from  Block  14  .Mine,  ami  has  also  been  adopted 
in  the  lead  assay  for  the  purchase  of  certain  lead 
concentrates." — Herrert  Lavers,  Aiislralian  In 
slitiitf  of  Mininq  Enriinriis,  1913,  Xo.  10;  Clicmicil 
Xeirs,  Feb.  27,  1914,' p.  97.     (C.  T.) 


The  Spittisg  of  Silver. —  "The  amount  of 
oxygen  absorbe  I  by  m-^lted  silver  is  so  large  that 
it  seems  ditiieult  to  explain  on  the  hypothesis  of  a 
mere  solution  of  such  a  gas  in  such  a  liquid.  It 
seemed  conceivable  that  there  might  be  formed  an 
oxide  of  silver  which  was  stable  at  high  tempera- 
tures, but  decomposed  on  allowing  the  temperature 
to  fall  :  a  case  analogous  to  the  well-known 
behaviour  of  silicon  trichloriile.  An  attempt  has 
been  made  to  apply  a  test  for  the  presence  in  the 
molten  metal  of  an  oxide  of  silver.  It  is  found  that 
if  silver  oxide  is  dropped  into  melted  boron  trioxide 
silver  borate  is  formeil,  although  the  temperature  is 
much  above  the  decomposition  point  of  the  silver 
oxide,  .\ccordingly,  some  highly  purilied  silver  was 
melted  in  a  stream  of  oxygen,  a  part  only  of  the 
surface  of  the  metal  being  covered  with  boron 
trioxide.  This  procedure  was  rendered  easy  by  the 
convexity  of  the  surface  of  the  liriuid  metal,  a  ring 
of  the  trioxide  surrounding  tlieex[Mised  surface  In 
these  circumstances  silver  borate  is  formed  in  large 
(|uantity.  If,  however,  the  metal  is  covered  entirely, 
even  by  a  thin  tilm  of  the  trioxide,  no  silver  borate 
is  produced.  It  cannot  be  claimed  that  an  absolute 
proof  of  the  existence  of  an  oxide  of  silver  has  been 
obtained,  because  there  is  the  possibility  of  the 
reaction  of  three  substances  together,  no  two  of 
which  will  otherwise  unite.  It  seemed  worth  while, 
however,  to  put  the  experiments  on  reconl." — H. 
Bkereton  Bakkr.—Pioi;  Chcm.  Soc,  Vol.  30,  No. 
4-25,  p.  56.     (C.  T.) 


METALLURGY. 

TfP.E  Mill  Practice.—"  In  dry  grinding  the 
5  tt  •;  22  ft.  mill  may,  perhaps  be  the  most  suitable 
size  but  in  the  kinds  of  wet  grinding  usually  required 
in  the  reduction  of  ores  the  conditions  vary  so 
tremeniUmsly  that,  correctly  speaking,  each  par- 
ticular installation  should  be  studied  and  if  tube 
mills  are  selected  for  the  work,  their  length  and 
diameter  should  be  carefully  proportioned  so  as  to 
[iroduce  the  desired  results  with  as  small  an  expen- 
diture of  power  as  possible. 

SoTue  years  ago  I  was  managing  a  mine  where  we 
had  a  stamp  battery  of  twenty  head,  which  recjuired 
about  37  b.p.  and  this  would  only  reduce  about  35 
tons  fpf  the  ore,  which  was  very  hard,  to  the  lirieness 
reqnired  for  its  subsei(neiit  cyanide  treatment.  It 
was  desired  to  increase  the  tonnage  and  a  4  ft.  x  16 
ft.  tube  mill,  which  consumed  25  b.p.,  was  installed. 
After  getting  this  into  proper  running  condition  it 
was  found  that  70  tons  could  now  be  reduced.  Of 
course,  it  may  not  b»  quite  correct  to  credit  the 
extra  35  tons  to  the  25  b.p.   tube  mill,   but  it  shows 


that  the  tube  mill  is  not  as  wasteful  on  power  as 
some  think. 

The  name  'lul)emiir  naturally  suggests  a  long 
cylinder  of  small  diameter  aiul  we  lind  that  most 
early  installations  were  essentially  of  this  des-ription 
and  often  of  a  length  far  in  excess  of  what  was 
necessary  to  reduce  the  ore  to  the  required  fineness. 
Consequently  a  large  percentage  of  slime  was 
produced,  which  soon  gave  the  tube  mills  the  reputa- 
tion of  being  suitable  only  for  sliming,  i.e.,  very  line 
grinding.  The  conical  mill  now  came  along  at  the 
psychological  moment  and  mill  men  were  astonished 
to  find  that  a  very  short  cylinder  ternnnating  with 
a  cone  would  do  as  much  grinding  as  a  long  tulie 
mill,  and  with  very  much  less  power,  without  pro- 
ducing the  large  percentage  of  slime.  This  mill 
'caught  on  '  and  for  awhile  bid  fair  to  drive  the  old 
tube  mills  out  of  commission.  Of  course,  it  was  the 
cone  that  did  it  !  But  it  dfd  not  seem  to  strike  tube 
mill  operators  that  if  they  were  to  cut  their  long 
tube  mills  in  halves  and  make  two  snort  ones  out  of 
one  long  one,  they  would,  in  man>'  cases,  pretty 
well  double  their  grinding  for  aliout  the  same  power, 
and  not  produce  as  much  slime. 

Manufacturers  of  tube  mills  are  now  awakening 
to  the  fact  that  it  is  not  necessary  to  lay  too  much 
stress  on  the  '  tube'  idea  and  are  turning  out  mills 
of  a  length  a  little  in  excess  of  the  diameter.  These 
are  giving  astonishinglj-  satisfactory  results  where 
the  object  is  to  make  a  fairly  fine  but  granular 
product. 

In  considering  tube  mill  installations  it  is  obvious 
that  the  length  and  diameter  of  the  mill  are  very 
important  factors,  and  these  shoulil  be  proportioned 
to  the  class  of  w-ork  to  be  performed.  It  follows 
from  this  that  the  number  of  mills  to  be  installed  for 
a  given  tonnage  must  be  carefully  considered.  I 
have  known  cases  where  apparently  for  the  sake  of 
economy  in  first  cost,  one  huge  mill  was  put  in, 
using  a  tremendous  amount  of  power  and  pebbles. 
Whereas,  two  sru:iller  mills,  using  far  less  power  and 
pebbles,  would  have  done  more  and  better  work. 

In  aildition  to  length  and  diameter,  other  important 
factors  aie  : 

(«)     Size  of  pebbles. 

(i)     Load  of  pebbles. 

{(■)     Speed  of  mill. 

(rf)     Percentage  of  moisture  in  the  feed. 

(e)     Type  of  lining  in  the  mill. 

if)     Diameter  of  discbarge  opening. 

I  will  give  a  few  notes  on  each  of  these  points. 

a. — Size  of  pebbles.  These  should  bear  some  ratio 
to  the  coarseness  and  hardness  of  the  material  to  be 
ground.  Large  pelibles  for  coarse  material  and  small 
pebbles  for  fine  material  which  has  to  be  ground 
finer.  For  charging  a  new  mill  it  is  well  to  use  an 
assortment  of  large  and  small  pebbles.  Where  a 
mill  has  been  in  operation  for  some  time  it  contains 
a  good  percentage  of  small  pebbles,  so  the  pebbles 
that  are  fed  to  the  mill  to  keep  up  the  charge  can  be 
larger  than  would  be  correct  for  the  whole  charge. 
For  grinding  ordinary  battery  pulp  crushed  through 
screens  varying  from  4  to  S  or  10  holes  to  the  linear 
inch,  pebbles  varying  from  2  in.  to  3  in.  diameter 
answer  well,  while  in  some  short,  large  diameter, 
coarse  grinding  mills,  now  in  use,  pebbles  up  to  5  in. 
diameter  are  suitable. 

b. — Load  and  I'ebbles.  The  usual  practice  is  to 
keep  the  load  up  to  about  the  axis  of  rotation  of  the 
mill.  When  the  '  Ivomata'  type  of  liners  are  used 
the  load  should  be  a  little  below  the  axis  of  rotation. 
In  South  Africa  the  pebble  load  is  about  3  in.  above 
the  axis  of  rotation    in   a   5  ft.   6  in    diameter    mill. 
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(Ball  '  Economics  of  Tube  Milling."  Minins;  aiirl 
Seientitic  Press,  Sep.  28.  1911). 

c. — Speeil  of  Mill.  Ic  i.s  very  important  to  have 
the  mill  rnritiin;;  at  correct  speed,  but  it  often  is 
iliflicnlt  to  ascertain  what  this  speeil  .shonUl  be 
without  niaUinj;  ac'tual  tests.  Tlie  usual  .speeds 
given  for  mills  of  4  ft.  and  .')  ft.  diameter  are  32  and 
28  revolutions  per  minute,  respectively,  and  the.se 
give  peripheral  speeds  of  412  and  439  feet.  Fn  all 
calculations  relating  to  the  speed  of  mills  il  is 
important  to  base  them  on  the  diameter  inside  the 
liners  and  not  the  <liameter  inside  the  shell,  as  the 
manufacturers  usually  do,  as  bome  types  of  thick 
liners,  suidi  as  silex  blocks,  very  materially  reduce 
the  working  diameter  of  the  tube  mill. 

(/.  —  Percentage  of  Moisture  of  Feed.  Thi.s  is  an 
important  factor  ami  in  the  early  days  of  tube 
milling  the  feed,  in  most  cases,  was  too  wet,  as  the 
usual  method  of  dewateriug  or  thickening  tlie  feed 
was  a  simp'e  pointed  l>c).\'  or  cone.  The  millnian  lias 
now  the  Dorr  classilier  and  improied  cone  classihers 
and  can  .set  the  fee  1  as  thick  as  desired.  With  most 
ores  the  percentage  of  moisture  should  be  about  38'^ 
to  45%  dei)ending  on  the  specific  gravity  and  tiie 
coarseness  of  the  material  being  ground. 

c— Lining  of  the  Mill.  Modern  tube  mill  practice 
is  gradually  discarding  the  old  .sile.v  block  and 
snioolh  metal  plate  liners  and  is  replacing  them  by 
two  dilterent  types  of  ribbed  liners,  one  of  which, 
like  the  '  El  Oro,'  is  designed  to  hold  pebljles  between 
projecting  ribs  and  virtually  Jiiake  a  lining  of 
pebbles  ;  tin;  other,  the  '  Komata,'  is  de.signed  by  its 
special  spacing  ami  shape  of  the  bars  or  ribs,  to 
produce  a  cascading  of  th.e  pebbles  which  greatly 
increases  the  grinding  eliiciency.  Tliis  spacing  of 
the  bars  also  protects  the  plates  from  wear  ami 
plates  of  manganese  steel,  a  little  over  one  inch  thick 
at  their  centres,  where  they  are  thinnest,  will  last 
two  years  with  continuous  service.  The  bars  are 
made  sectional  ami  the  wear  shoes,  with  which  they 
aie  fitted,  are  easily  renewed  and  last  nine  to  twelve 
months.  The  Komata  liners  have  been  adopted  by 
many  of  the  leailinu;  mines  in  the  United  States  and 
the  United  States  Reclamation  .Service  is  now  trying 
them  for  sandcciiient  grindintr. 

The  USE  of  these  liners  makes  it  nece.s.sary  lo 
red\ice  the  spceil  of  the  mill  and  also  the  height  of 
the  peblile  load.  The  former  should  be  about  350  ft. 
per  miinite,  peripheral  speed  for  mills  of  4  ft.  to  5  ft. 
diameter  grinding  ordinary  mill  pulp,  but  should  be 
increased  if  very  coarse,  thick,  material  has  to  be 
ground.  The  pebble  load  should  be  4  in.  to  6  in. 
l>elow  the  axis  of  rotation  in  mills  4  ft.  to  5  ft. 
diameter. 

/.  —  Diameter  of  Discdi.arge  Opening.  This  sliould 
be  as  small  as  possible  consistent  with  the  free 
discharge  cd'  the  material  being  ground  in  the  mill. 
Usually  a  4  ft.  ilianieter  mill  has  a  <lischarge  opening 
6  in  diameter  ami  a  5  ft.  mill  one  of  S  in.  diameter. 
I  recently  came  across  some  mills  4  ft.  6  in.  diameter 
made  by  a  large  maidiiriery  i:oncern  which  had  a 
discharge  openini;  18  in  diameter.  The  result  of 
the  large  opening  was  that  the  power  consumed  was 

31)%  above  nor ,1.  and  the  pebble  consumption    was 

twice  what  it  should  h  ive  been  When  the  discharge 
ojienings  were  rcdiiccil  to  about  G  in.  both  the  power 
ami  the  pebble  consumption  came  down  to  normal. 

For  preparing  ores  for  cyaniiling  the  tube  mill,  in 
inv  opinion,  fxcels  all  otJier  grinding  ma<diines,  as 
it  is  possible  with  the  tube  mill  to  produce  a  very 
large  percent.ige  of  very  fine  material.  On  the  other 
haml,  by  using  short  lube  niills  of  large  diameter 
ftnd  having  a  system   of    rapidly   classifying  out  and 


returning  coarse  particles  to  tlie  mill,  the  tube  mill 
can  bs  used  to  prouuce  a  fairly  Hue  and  granular 
product  with  but  a  small  percentage  of  slijne. 

The  great  superiority  of  the  tube  mill  over  most 
other  grinding  michines  is  the  small  amount  of 
attention  it  requires  and  now  tliat  it  has  been  found 
tliat  its  work  is  not  restrii'ted  to  line  grinding  («• 
sliming  only,  its  use  will  be  more  and  more 
e.xtended." — F.  C.  Brown. — Mexican  Miuiiir/  Jour- 
iifil,  Feb.  1914,  p.  56.     (H.  A.  W.) 


MISCELL.-WEOUS. 

Storage  OF  Coal — "Coals  which  when  heated  to 
1.5IJ  clegrees  in  a  stream  of  o.\ygen  show  no  temlency 
to  increase  the  temperature  are  ab.solutely  safe  in 
storage.  Those  which  show  a  slight  tendency  to 
heat  up  locally,  but  fail  to  ignite  inside  of  an  hour, 
are  safe  enough  for  storing  and  transporting  on  board 
ship.  Those  which  ignite  within  one  hour  and  below 
151)  degrees  are  relatively  dangerous  coals.  The 
temperature  of  self-ignition  and  the  time  of  heating 
are  necessary  to  determine  the  relative  degree  of 
danger.  In  general,  the  heat  value  of  the  coal  is  not 
an  inde.x  as  to  its  tendency  to  self-ignition.  Brown 
coa's  are  more  dangerous  in  this  respect  than  soft 
coals.  The  coals  tested  showed  that  the  greater  the 
oxygen  content  the  greater  the  liability  of  self- 
igiiition."— DEMS'tEDT  and  SCHAFER.  -77ic  Miiiinq 
(Hid  Enqincering  Eenieir  :  Gas  World,  58,  697  ;  March 
5,  1914,  p.  174.     (J.  E.  T.) 

Chang-es  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherioise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
at  once  of  non-recei]ti  of  Journals  and  Notices. 


Anderson',  .1.  S.,  to  Compania  Minera  Las  Vacas, 

via  Caimanes,   Ferrocarril  Longitudinal,   Chile, 

S.  America. 
Bluett,  H.  A.  X.,  l/o  England:  M.    M.    Kethoen, 

Lebong  Soelit,    Benkoelen,     Sumatra,    D.     E. 

Indies. 
CURUIE,   W.,  //o  Rhodesia;   c/o  Standard  Bank,   111, 

Clements  Lane,  Loudon.  E. C. 
Dya.so.v,  E.  C.    E.,    to   Equitable   Buildings,    Me\- 

bcmrne,   Austialia. 
Hariiv,   J.    G.,   l/o   New    York  :  Cloudcioft,   New 

Mexico. 
Jame.s,  d.    H.   D.,  l/o  Kietfontein  ;   New   Primrose 

G.  M.  Co.,  P.  O.  Box  193,  Germiston. 
MacIvAY,    a.    N.,   l/o   S.   America ;  Trevose,   West 

Byfleet,  Surrey,  England. 
Newu'erv,    J.    W'.,    to   Strode  Lodge,    Weybridge, 

England. 
O.siioi'.N'E,     H.    (1.,    l/o    Cleveland  ;    Golden    Kopje 

Mine,  Lomagundi,  Rhode-ia. 
Prick,  W.  S.  \.,l/o  .Johannesburg;  P.   O.    Marais- 

burg. 
Roiil.NScix,    V.    E.,   l/o   Germiston  ;    (nddon    Kopje 

-Mine,  Lomagundi,  Rhoilesia. 
Rosi:,   A.   F.,  f-i  \'eldsyde.  Ridge  Road,    Parktown. 
Scott,    D.   F.,  t/o  Lan'glaagte  ;    P.  O.  Box  15,  Riet- 

fonlein  Mines. 
Sim,    A.    Malcolm,  l/o  .Joliannesbura  ;  27,  Su.»sex 

Scjuaie,  Urigbton,  Sussex,  England. 
Tr1':luaii,    a.,    to    Wheal   Kitty   and    Penhalls,    St. 

.Agnes,  Cornwall,  England. 
WtiN.scJi,   A.    F,   W.,  to  Gouv.    Mynwesen    Sassak, 

Paloppo,  Celebes,  1).  E.  Indies, 
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Proceeding's 

AT 

Annual  General  Meeting-, 
June  20th,   1914. 


The  Eighteenth  Aiimuil  (leiieral  Meeting 
of  the  Society  was  held  in  the  South  African 
School  of  !Mines  l^uildino;,  -lohannesburg, 
on  Saturday,  20tli  .lune,  lf)14,  Mr.  A. 
liichardson  (President)  in  the  Chair.  Thei-e 
were  also  present:  — 

34  Members  :  Prof.  G  H.  Stanley,  IMessis. 
H.  A.  White,  J.  Gray,  H.  Mever,  A.  Salkin- 
sou,  F.  W.  Watson,  A.  Whitby,  E.  G. 
15evington,  W^.  E.  Dowling,  A.  AIcA.  .John- 
ston, J.  E.  Williams  (Members  of  Council), 
.\.  S.  Allam,  W.  Beaver,  H.  D.  Bell,  .1.  (i. 
Dealy,  E.  Dures,  L.  L.  Ellis,  H.  W.  Gill, 
C.  J.  Gray,  B.  J.  Hastings,  W.  E.  John,  W. 
.\.  Ledingham,  A.  Macdonald,  J.  T.  Milli- 
gan,  P.  3.  jMorrisbv,  S.  Newton,  E.  .\. 
Osterloh,  W.  S.  V.  Price,  .7.  F.  Pyles,  D.  F. 
Scott,  G.  H.  Smith,  A.  L.  Spoor,  W.  E. 
'i'horpe,  and  E.  M.  Weston. 

14  Associates  and  Students:  Messrs.  H. 
S.  Arnott,  Di-.  J.  L.  .Vymard,  J.  M.  Cronin, 
().  A.  Gerber,  .J.  Gibson,  E.  W.  Irwin,  F. 
]>.  Long,  G.  F.  Matliews,  F.  .J  .Pooler,  H. 
E.  Euggles-Brice,  H.  Eusden,  H.  Stadler 
I.   E.  Trollip,  and  A.  Willcox. 

10  Visitors  and  Fred  Eowland  (Secretary) 

MIXTTKS. 

The  minutes  of  the  last  Oidiiiary  (iener.il 
.Meeting  were  confirmed. 

The  President:  I  will  mm  ask  the  Secre 
tary  to  read  the  Ainuial  Eeport  of  the  Coun- 
cil and     Financial      Statement  for  the  past 
year, 

A\N('.\L  EEI'OKT  ol'  COUNCIL. 


Yi)ur  Council  has  much  ()lcasure  in  sub- 
niitting  its  report  on  tlic  work  accomplished 
liy  the  Society  during  the  past  year. 


Society's  work  has  i)ecu  greatly'  hampered 
during  the  year  by  the  industrial  troubles. 
The  July  meeting  could  not  be  held  owing 
to  the  upheaval  in  that  month,  while  the 
Martial  Law  restrictions  prevented  the  hold- 
ing of  the  January  meeting.  There  is  no' 
doubt  at  all  that  the  decreased  revenue  from- 
subscriptions,  the  decrease  in  new  members, 
and  the  smaller  attendance  at  the  monthl\- 
ineetings  may  be  ascribed  largely  to  those 
disturbances.  Your  Council  hopes  that  \\itlr 
the  better  relations  which  may  now  be  look- 
ed for  between  employers  antl  employees, 
affairs  on  the  mines,  at  least,  may  be  more- 
stable,  and  a.  greater  sense  of  both  security 
of  tenure  and  rcsjionsibilit.v  \\\\\  prevail. 

Early  in  191.')  the  Society  will  celebr.it.- 
the  21st  anniversary  of  its  formation,  tlu- 
first  meeting  having  been  held  on  the  24th 
March,  1894,  Your  Council  trusts  that,  fail- 
ing any  other  celebration  of  this  coming  of 
age,  every  member  will  co-operate  in  making 
the  coming  year  memorable  in  the  Society's 
annals,  botli  in  increasing  the  membershiji 
to  a  larger  number  than  that  yet  recorded 
(l,22fl  ill  .lune,  1012),  in  the  subject  matter 
of  paj)ers  presented,  and  in  increasing  its 
sphere  of  usefulness  to  the  Industry  and  tlic- 
community  at  large, 

Mcmhcrshiji. — 33  Members  have  beiu 
elected  or  re-admitted  during  the  yeai',  whih- 
30  .Vssociates  and  15  Students  have  been- 
admitted.  The  resignations  have  nuinbeied 
(■)(■>  (38  Members  and  28  Associates,  a  num- 
ber of  whom  have  relinquished  work  on  tin- 
mines  to  take  up  farming,  in  which  branch 
of  industry  the  Council  trusts  they  v.ill  meet 
with  success).  21  Students  have  also  either 
been  transferred  to  a  higher  grade  or  ro- 
liiii|uished  their  connection  with  the  Soc-iety. 

follow  - 

Fuller.. 

,-md  Mr,   W.   D. 

•ad     Ml.   <'.    A. 


'i'lie  Couni-il  regrets  to  i-ecord  the 
iiit;  deaths  during  the  year:  Mr,  J.  P 


Th 


l)r.      .lohnstone     Brown, 
Williamson      (Members) 
l)Miii,-int  j  Asso'ji.'ite). 
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For  the  non-payment  of  subscriptions  for 
the  past  two  years,  60  Members  and  46 
Associates  liave  been  struck  off  the  roll. 
Every  endeavour  has  been  made  to  recover 
the  amount  of  subscriptions  outstanding; 
this  year  no  fewer  than  six  special  notices, 
besides  the  usual  reminders  in  the  monthly 
Agenda  papers  having  been  issued  to  those 
in  arrears.  A  large  number  of  the  foregoing 
cannot  be  traced  owing  to  their  changing 
their  address  without  notifying  the  Secre- 
tary. The  total  membership  of  the  Society 
is  951,  as  against  a  total  of  1,070  reported 
last  year,  a  most  regrettable  decrease  of  119. 
The  usual  comparative  statement  will  be 
found  here. 


by  contributing  to  it  papers  or  notes  dealing 
with  any  point  of  technical  practice  with 
which  their  duties  render  them  specially 
familiar;  even  a  few  lines  describing  some 
new  or  useful  device  may  prove  of  the  great- 
est service  to  members. 

The  following  is  a  list  of  the  papers  and 
notes  read  before  the  Society  or  published  in 
the  Journal  during  the  year:  — 
July  1913.        -'The   Determination  of  Gold 
in  the  Presence  of  Iridium  and  Allied 
Metals    in    jMaterials    such    as    Black 
Sand,"  by  (a)  Mr.  Jas.  Gray,  and  (b) 
Mr.  Chris.  Toombs. 
August,  1913.     "The  President's  (Mr.  Alex. 
Piichardson)   Inaugural   Address." 


June, 

June, 

June, 

June, 

June. 

June, 

June, 

June, 

-hme, 

June, 

June, 

June, 

June, 

June, 

June, 

June, 

June.    Jtnii, 

18»3. 

ISOli. 

1S97. 

1S9S. 

ISD'.I. 

l!)ll2. 

W03. 

13 

19U4. 

l'.lf5. 

11)01). 

1S1U7. 

VM&. 

1909. 

910. 

191). 

1912. 

1913.     )1U4. 

Hon  meiiibei> 

5 

5 

5 

S 

14 

9 

18 

18 

16 

17 

18 

21 

22 

20 

23 

25       2.-) 

Life  nieiiibeis 

1 

1 

1 

1 

1 

o 

3 

4 

7 

( 

8 

9 

9 

9 

10        III 

Members 

49 

SI 

101 

197 

•isi 

291 

441 

639 

680 

680 

683 

618 

630 

731 

711 

733 

618     5.JII 

Associates   ... 

— 

— 

— 

180 

238 

243 

281 

3.3S 

321 

314 

342 

357 

.342 

402 

380 

442 

396     ;J5I 

Students 

— 

— 

— 

— 

— 

— 

— 

1,001 

8 

4 

i 

IS 

20 
1,021 

60 

57 

22 

21        15 

54 

87 

107 

386 

534 

544 

736 

1.030 

1,018 

1,056 

1,018 

1,224 

1,177 

1,229 

1,070   951 

Finance. —  It  is  much  regretted  that  it 
is  not  possible  to  place  before  you  the  usual 
statement  of  accounts  at  this  meeting.  The 
E.xhibition  being  held  during  the  last  fort- 
night of  May,  and  the  clearing-up  work  in 
connection  therewith,  coupled  with  the 
fact  that  the  Secretary  has,  most  unfor- 
tunately, been  ill  practically  ever  since,  has 
prevented  him  from  completing  the  making 
up  of  the  books.  It  is  therefore  proposed 
to  place  the  statement  before  you  at  the 
next  meeting. 

Journal     and    Papers. — The  Journal  con- 
tinued during  the  year  fully  to  maintain  its 
position  as  an  efficient  vehicle  for  the  distri- 
bution of  technical  information  among  mem- 
bers ;  and  several  important  original  papeis, 
jiotes,  and  a  generous  supply  of  abstracts, 
culled  from  the  best  technical  literature  of 
tlie  day,  enabled  them  to  keep  their  know- 
ledge abreast  of  modern     developments   in 
the     several     departments     in     which     the 
Society     specializes.       The     Council     con- 
■siders  that  money  expended  on  the  Journal, 
])rovided  that  the  resources  of  the   Society 
;i)-e  not  unduly  taxed,  is  well  laid  out;  inas- 
much as  the  Journal  is  the  only  means  of 
bringing  many  of  those   members  who  are 
unable  to  be  present  at  the  monthly  meet- 
ings into  touch  with  the  latest  advances  of 
technology.     The  Council  hopes  that  mem- 
l)ers  will  inci'oaso   tl)e  utilitv  of  the  -Tnurnnl 


"Mining  Copper  Ores  at  Messina,"  by 
Mr.  J.  A.  Woodburn. 
September,     1913.     "Improved     Taps     for 
Burettes,"    bv    Prof.  J.  A.  Wilkinson. 
(Note.) 

"The     Determination  of  the  Acidity  or 
Alkalinity  of  Waters — a  Study  in  Indi- 
cators," by  Dr.  J.  Moir. 
"The  Sandfilling  of  Mines,"  by  Messrs. 
W.  A.  Caldecott  and  O.  P.  Powell. 
"A  System  of  Keeping  ]\Iine  and  Mill 
Accounts,  Costs  and  Metallurgical  Ee- 
cords,"  by  Mr.  M.  W.  Maclachlan. 
■'"Ventilation  of  the  Mines  of  the  Rand: 
the    Problem    of    Obtaining    Healthier 
Conditions,"  by  Mr.  G.  H.  Blenkinsop. 

October,  1913.  "Notes  on  a  Proposed 
Method  of  Assay  of  Tin  Ores  with  some 
remarks  on  the  Electrical  Conductivity 
of  Minerals,"  bv  Air.  A.  Whitby. 
(Note.) 

"Electric  Blastii)g."  by  Messrs.  Wm. 
(!ullc)),  Thos.  Donaldson,  and  W. 
\\^atcrs. 

November,  1913.  "Notes  on  Waste  Rock 
Values,"  by  Mr.  Robert  Dures.  (Note.) 
"The  Natural  Soda  Deposits  of  Africa, 
with  some  notes  on  the  Alkali  Trade," 
by  ]\lr.  John  Watson. 
"Explosives  in  Hand  and  Machine 
Labour  Sto])es,  '  by  :\Ir.  T.  D.  Delprat. 


.hiiio  mu 
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"The  Efifect  of  Charcoal  in  Gold-bear- 
ing Cyanide  Solutions,  with  Reference 
to  the  Precipitation  of  Gold,"'  by  Mr. 
Morris  Green. 

IK-ceraber,  1913.     "The  Solubility  of  Iodine 
in  Sodium     Iodide     Solution,"  bv  r^Ir 
Harold  W.  Gill. 

"The  Union  Patents  Bill,"  by  .Messrs. 
A.  L.  Spoor  and  W.  E.  John.' 

January,  1914.  "The  Prevention  of  Dust 
in  Underground  Workintrs,"  by  'Sir.  B. 
C.   Gullaehseu. 

February-     1914.     "Primer  Clip  for  Explo- 
sives," by  Mr.  Wm.  Cullen.      (Note.) 
"Description  of  an  Electrical     Parting 
Apparatus,"   bv   Mr.   F.   Wartenweiler. 
(Note.) 

"A  Method  of  Assaying  Concentrates 
and  Battery  Chips  for  Gold  and  Plati- 
num ^letals,"  by  Mr.  Andrew  F. 
Crosse. 

-March,    1914.     "Fine   Screening,"   by   !ilr. 
A.  McA.  Johnston.     (Note.) 
'•Kelatioii  of  Falls  of  Roof  in  Collieries 
on    the    Middelburg  Coalfields  to  Wea- 
ther Changes,"  by  ilr.  C.  J.  Gray. 

.\pril,  1914.  '^"The  Vitwatersrand  Earth 
Tremors,"  by  ^Ir.  H.  E.  Wood. 

.May,  1914.  "Notes  on  Hydraulic  Classi- 
fiers and  Classification,"  by  Prof.  G.  H. 
Stanley. 

"Rock  Temperatures,"  by  Sir.  E.  J. 
Moynihan. 

June,  1914.  "Analysis  of  a  Cyanide  Solu- 
tion from  the  Mej'er  and  Charlton 
Mme,"  by  Mr.  H.  E.  Williams. 
"The  Detection  of  the  Platinum  Metals 
in  Cupellatior  Beads  by  I\Ieans  of  the 
Microscope,"  by  Messrs.  C.  O.  Bannis- 
ter and  G.  Patch  in. 

Mining  Exhibition. — The  Third  Alining 
Exhibition  was  held  during  the  latter  half 
of  last  month,  and  by  the  courtesy  of  the 
Defence  Force  Authorities  the  Volunteer 
Drill  Hall  was  again  placed  at  our  disposal. 
The  Exhibition  Committee,  which  consisted 
nf  :\Ir.  Cullen  (Chairman),  Prof.  G.  H.  Stan- 
ley, Mr.  J.  E.  Thomas,  Mr.  Andrew  F. 
Crosse,  Dr.  J.  Sloir,  with  your  Secretary, 
Mr.  Fred  Rowland,  worked  well  to  ensure 
its  success,  and  it  was  even  more  success- 
ful than  the  previous  exhibitions.  Greater 
interest  was  evinced  in  it  this  year  by  rea- 
son of  the  kindlj-  co-operation  of  the  "Safety 
First"  Committee  of  the  Rand  ^Mutual  As- 
surance Co.,  and  the  South  African  Red 
Cross  Society,  both  of  which  offered  valuable 
prizes  and  medals  foi-  the  best  exhibits  in 
Safety  First  and  Ambulance  .\ppliances.    As 


a  result  the  number  of  exhibits  by  the  small 
inventor  on  the  mines  and  elsewhere  was 
practically  doubled,  as  compared  with  those 
of  former  years  while  the  number  of  com- 
mercial firms  exhibiting  was  practically  the 
same  as  before.  The  attendance  also'  was 
most  encouraging,  and  the  help  and  assist- 
ance of  the  South  African  press,  most  freely 
given,  largely  contributed  to  the  success  of 
the  Exhibition.  The  Exhibition  was  opened 
on  the  16th  :\Iay  by  :Mr.  Evelyn  A.  Wallers, 
President  of  the  Chamber  of  Mines,  which 
body  again  assisted  the  Society  in  its  work 
by  a  financial  grant.  It  is  not  possible  at 
this  moment  to  state  the  financial  results  of 
the  Exhibition,  but  it  is  certain  that  the 
expenses  will  be  fully  met  by  the  receipts. 

A  feature  of  the  Exhibition  this  year  was 
the  lectures  given  by  Mr.  A.  M.  Archbold 
v-^eputy  Inspector  of  ]\Iines),  Mr.  Wm. 
Cullen,  and  Dr.  L.  G.  Irvine,  all  of  which 
were  large  attended  and  highly  appreciated 
by  those  present.  The  Council  would  like 
to  take  this  opportunity  of  thanking  Major 
Jones,  D.S.O.  (of  the  Defence  Force),  Mr. 
H.  Neuhaus,  and  Mr.  J.  F.  Bilbrough  (of 
the  Safety  First  Committee),  Prof.  J.  A. 
Wilkinson,  and  Dr.  L.  G.  Irvine  (of  the 
S.A.  Red  Cross  Society);  the  lecturers  and 
the  Exhibition  Committee  for  much  invalu- 
8  le  assistance  in  contributing  to  the  success 
of  the  Exhibition. 

Awards. — The  Society  again  awarded 
prizes  to  successful  evening  class  stiidents 
at  the  School  of  ]\Iines  and  Technology  ni 
Chemistry  and  Metallurgy.  The  results  ob- 
tained at  the  last  examinations,  which  were 
notified  in  the  December  Journal,  attained 
a  higher  level  of  excellence  than  those  pre- 
viously attained,  and  the  Council  is  gratified 
at  the  results.  The  prizes  offered  by  the 
Society  to  its  Student  ^Members  elicited  no 
response  this  year. 

Visiis  and  Lectures. — Visits  were  made 
to  the  Union  Observatory  in  Ocfober,  and  the 
Crown  Mines  in  March,  and  were  well  at- 
tended by  the  members,  who  greatly  appre- 
ciated the  hospitality  extended  to  them,  as 
well  as  the  opportunity  afforded  of  increas- 
ing their  technical  knowledge. 

Dr.  G.  Lindsay  Johnson  very  kindly  gave 
a  most  interesting  lecture  to  the  Society  on 
Colour  Photography  on  the  14th  March. 

The  Annual  Dinner,  which  for  the  first 
time  was  attended  by  ladies,  was  held  on 
the  22nd  November,  and  was  highly  success- 
ful. 

The  S.A.  Red  Cross  Society  kindly  under- 
took the  arrangements   for  the   Ambulance 
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Shields  Competition  in  December  last, 
when  teams  from  the  Luipaardsvlei  Estate 
and  G.M.  Co.  were  successful  in  securing 
both  the  Underground  and  Surface  Shields. 
Owing  to  the  lack  of  entries,  it  was  not 
found  possible  to  hold  the  competition  for 
the  Colliery  Shield,  which  was  most  regret- 
table. It  is  hoped  that  during  the  coming 
year  the  competitions  for  all  three  Shields 
will  be  the  means  of  increasing  the  interest 
and  efBcieney  in  Ambulance  Work,  which  is 
so  greatly  to  be  desired. 

The  Society  has  received  invitations  to  at- 
tend the  Sixth  International  ^Mining  Con- 
gress in  London  in  July,  1915,  and  the  Inter- 
national Engineering  Congres.s  in  San  Fran- 
cisco in  September,  1915,  which  invitations 
have  been  accepted  by  the  Council. 

Mr.  E.  S.  G.  Stokes  very  kindly  repre- 
sented the  Society  at  the  International 
Geological  Congress  held  last  j-ear  in  Canada. 

The  Draft  Union  Patents  Bill  was  brought 
to  the  notice  of  the  Society,  and  the  Coun- 
cil has  taken  joint  action  with  other  techni- 
cal Societies  in  laying  tlieir  views  before  the 
Minister. 

The  usual  table  of  attendances  at  the 
eleven  Council  meetings  held  during  the 
year,  at  which  the  average  attendance  was 
13,  is  given  hereunder:  — 
A.  Richardson  .  9  F.  Wartenweiler  2 
G.  H.  Stanley  .  10  F.  W,  Watson  ...  9 
J.  E.  Thomas    .   10      -John   Watson      ...     9 

H.   A.   White    ..      7      A.    Whitby    7 

.J.  Littlejohn  ..  7  -J.  A.  Wilkinson  ..  10 
T.  Donaldson  ..  .i  K.  G.  Bevington  .  1 
K.  L.  Graham  ..     4     W.  A.  Caldewtt  .     1 

J.  Gray     10      A.  F.  Crosse  1. 

H.  S.  Meyer  ...     7     W.   Cullen     4 

E.   Pam     8     W.   1{.   Dowling   .     fi 

A.    Salkinsou    ..     4      A,  McA.  .Johnston     2 

C.    Toombs       ...     9      J.    Moir   4 

J.   Yates     1 

The  various  Committees  of  the  Council 
have  met  frequently  during  the  year,  and 
your  heartiest  thanks  are  due  to  the  mem- 
bers of  them,  who  have  done  so  much  liard 
work  in  the  interests  of  the  Socitey. 

The  Society  is  again  indebted  to  the  Corre- 
sponding Members  of  Council,  particularly 
to  Mr.  G.  T.  Holloway,  for  his  many  kind- 
nesses to  members  visiting  London,  for  their 
help  and  assistance  during  the  year. 

The  thanks  of  the  Society  are  due  to  the 
local  Press  for  reporting  its  proceedings,  and 
also  to  the  Council  and  Staff  of  the  School  of 
Mines  and  Technology  for  their  ready  as- 
sistance in  many  ways. 


The  President:  Before  proposing  the 
formal  adoption  of  the  Eeport,  there  are  a 
few  remarks  I  would  like  to  make.  You 
will  notice  that  the  membership  has  drojo- 
ped  off  during  the  year  to  tlie  number  of 
110.  This  is  really  due  to  the  fact  that  \\r 
are  passing  through  rather  bad  times,  and 
tlie  Society  suffers  with  every  other  publii' 
and  i^rivate  body.  Also,  we  are  now  rather 
more  strict  with  regard  to  those  members 
who  are  in  arrears  with  then'  subscriptions. 
We  give  them  two  years  grace  in  whicli  to 
pay,  and  I  think,  after  that  time,  it  is  uoi 
much  use  keeping  them  on  the  books. 

There  is  one  point  with  regard  to  thf 
papers  and  JoitniaJs.  We  should   iii(li'(.'(l 

very  much  like  some  of  tlie  younger  meni- 
liers  to  come  forward  and  contribute  a  few 
[)apers,  or  short  simple  notes,  on  any  little 
device  or  on  any  departure  from  current 
practice  which  has  come  to  their  notice  in 
the  course  of  their  daily  duties.  These  short 
contribvitions  are  often  of  the  greatest  ser- 
vice to  members,  and,  in  addition,  it  gives 
the  younger  meinbers  an  opportunity  of  com- 
ing forward  and  bringing  themselves  to  the 
notice  of  the  general  body  of  the  Society ; 
because  we  are  anxious  that  we  should  have 
a  large  number  of  runners-up  for  vacancies 
on  the  Council.  We  cannot  expect  those 
wlio  have  served  on  the  Council  for  a  num- 
ber of  yearS)  and  who  are  busy  men,  and 
who  have  freely  given  us  of  their  time,  to 
do  so  for  ever,  and  when  they  drop  out  we 
should  like  to  know  what  material  we  have 
available  to  draw  upon  to  fill  their  places; 
and  by  contributing  papers  and  joining  in 
discussions  they  will  enable  us  to  judge  who 
are  the  most  likely  men  to  propose  for  future 
'   Councils. 

The  papers  that  have  been  read  during  the 
year  have  been  very  interesting,  and  some 
of  them  have  provoked  a  vigorous  discus- 
sion, which  is  a  thing  we  rather  enjoy.  Tlie 
visits  and  lectures  have  also  been  very  in- 
teresting; and,  generallj-,  the  year  has  gone 
through  quite  smoothly  and  well.  I  now 
formally  move  the  adoption  of  the  .\nnual 
Report. 

Mr.  J.  R.  Williams  (Past  Prcsideni):  It 
gives  me  very  great  pleasure  to  second 
the  adoption  of  the  Report.  I'nfortii- 
nately,  I  have  been  so  niucli  away 
from  .Johannesburg  that  I  have  not 
been  able  to  give  that  attention  to  the 
Society  that  I  used  to  in  the  past,  when,  be- 
lieve me,  I  always  attended  if  possible.  I  ma^■ 
say  that  the  Society  is  doing  what  we  started 
out  about  20  vcars  ago  to  do.     One  of  our 
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biggest  ideas,  .Mr.  President,  at  that  time 
was  to  impart  knowledge  to  others.  1  well 
remonibcr  Paisldn's  words :  ''The  greatest 
thing  a  man  can  do  in  this  world 
is  to  see  something  and,  having  once  seen  it, 
to  put  it  in  the  clearest,  simplest  language 
for  the  benefit  of  his  kind."  During  my 
visits  abroad,  whenever  I  came  across  tech- 
nical men,  they  always  told  me  of  the  plea- 
sure with  which  they  read  our  .Journals — the 
original  papers  and  discussions;  and  many  of 
them  particularly  drew  attention  to  the  very 
great  number  of  extracts  that  we  have 
from  other  scientific  journals,  and  so 
on.  So  there  is  no  doubt  in  my  own 
mind  that  the  Society  is  continuing,  as 
it  has  done  in  the  past,  to  do  good  work. 
Sometimes,  when  I  come  here  I  am  sorry  to 
see  that  the  attendance  at  the  meetings  is 
not  up  to  what  it  was  in  the  old  days  in 
the  Chamber  of  Mines  Building,  when  we 
used  to  think  we  were  not  doing  very  well 
if  we  had  not  an  attendance  of  100;  but  if 
everyone  studies  their  Journal  I  feel  that  we 
are  doing  the  bit  we  set  out  to  do. 

The  adoption  of  thp  Tteport  was  carried 
unanimously. 

SCRfTIXEEKS'     KEPOUT     .iND     DECL.\R.\TION     OF 

EI^ECTinX    OF    OFFICERS   .\ND    COUNCIL   FCR 

EXSUIXG  YE.\R. 

The  President:  The  next  business  is  the 
Scrutineers'  Pieport  and  declaration  of  elec- 
tion of  Officers  and  Council  for  the  incoming 
year. 

Johannesburg, 

20th  June,  1914. 
The  President, 

Annual  General  Meeting  of  Members. 
JJear  Sir, 

We  have  to  report  that  we  have  this  day 
examined  142  ballot  papers,  liandea  to  us  by 
the  Secretary. 

Our  scrutiny  enables  iis  to  declare  the 
result  of  the  ballot  as  follows:  — 

Presidext  : 

Prof.   G.   H.   Stanley  (unopposed). 

Vice-Presidexts  : 

Mr.  E.  Pam. 

I'rof.  J.  \.  Willdnson. 

.Mr.  J.  E.  Thomas. 

Hox.  Tre.vsurer  : 

Mr.  .James  Littlejohn  (tmopposed.) 

-Memrers  of  the  Couxcil  : 

.Mr.  H.  A.  White.        :\Ir.  F.  Wartenweiler. 

Mr.  F.  L.  Bosqui.        :\Ir.  R.  A.  Barry. 

-Mr.  F.   W.  Watson,     Mr.  O.  Hildick  Smith 


Mr.  A.  Whitbv  Mr.  C  Toombs. 

Mr.  J.  Gray.  .Mr.  M.  T.  Murray. 

Mr.  John  Watson.       .Mr.  H.  Meyer. 

Yours  faithfully, 

P.  T.  MOERISBY. 
S.  NEWTON. 

E.  A.  OSTERLOH. 

F.  J.   POOLER. 

The  President:  I  must  congratulate  the 
Society  on  having  elected  Professor 
Stanley  as  its  President  for  the  coming 
year.  He  is  a  gentleman  possessing 
high  scientific  attainments,  and,  in 
addition  to  that,  he  is  a  very  hard 
worker;  the  amount  of  work  which  he  has 
done  for  the  Society — which  only  we  of  the 
Council  know — has  been  very  great  indeed 
during  the  past  year,  as  well  as  during  pre- 
vious years,  and  I  think  you  are  extremely 
fortunate  in  obtaining  his  services  as  Presi- 
dent. He  will  be  ably  supported  by 
the  Vice-Presidents  and  Members  of 
the  Council  you  have  elected  to  assist  him. 
I  feel  sure  that  the  year  just  about  to  start 
will,  under  such  direction,  prove  to  be  one  of 
the  most  successful  that  the  Society  has 
ever  experienced. 

Prof.  G.  H.  Stanley  (Vice-President): 
Mr.  President  and  gentlemen,  I  can  only 
Bay  I  thank  you  very  much  indeed  for  the 
very  kind  way  in  which  you  have  .received 
this  announcement,  and  I  say  also  that  I 
very  greatly  appreciate  the  honour  which  the 
Society  has  conferred  ujjon  me.  I  think, 
Mr.  President,  you  have  rather  over- 
rated the  amount  of  w'ork  I  have  been 
able  to  do  in  the  past.  But  whatever 
work  I  have  been  able  to  do  has 
certainly  been  of  a  very  pleasurable  charac- 
ter, and  it  has  been  a  pleasure  to  me  to  do 
it,  and  if,  in  the  incoming  year  and  the  years 
to  follow  I  can  further  the  interests  of  the 
Society  by  doing  a  little  more  work  on  its  be- 
half, I  shall  consider  it  a  privilege  to  do  so. 
I  am  sorry  to  see  that  none  of  our  newly- 
elected  Vice-Presidents  is  here  to-night.  I 
very  much  regret  the  absence  of  the 
name  of  our  friend  Mr.  White,  from 
the  list  of  Vice-Presidents  for  the  year; 
but  I  believe  it  is  largely  his  own  w'ish 
that  he  should  drop  out  this  year.  As  I  have 
said,  the  newly-elected  Vice-Presidents  are 
not  here,  and  I  therefore  take  pleasure  in 
thanking  you,  on  their  behalf,  for  their  being 
elected  also. 

Mr.  6.  Hildick  Smith  (Member):  Asa 
newly-elected  member  of  the  Council  I 
want  to  thank  you  all,  on  behalf  of 
the      no«lv-p|pctcd       mombor^:,      for      the 
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honour  which  you  have  done  ub  in 
electing  us  as  members  of  jour  Council.  I 
am  sure  we  shall  all  try  to  do  our  best  for 
the  Society  during  the  coming  year.  The 
most  important  thing,  I  think,  for  us 
to  do  is  to  try  and  get  new  members. 
We  should  all  make  a  special  effort 
in  this  direction.  There  is  one  point  re- 
ferred to  in  the  retiring  Council's  report,  and 
it  is  a  very  serious  one,  to  my  mind — and 
that  is  that  there  appears  to  have  been  no 
papers  at  all  written  by  Students,  for  the 
prizes  which  are  offered  by  this  Society. 
Students  I  think  fail  to  understand  what 
they  can  learn  by  trying  to  write  a  paper. 
If  they  only  try  and  start  a  paper  it  will  help 
to  get  their  ideas  into  line,  and  whether 
they  read  it  before  the  Society  or  not 
they  will  find  that  it  has  helped.  I 
think  Students  are  very  slack  if  they 
do  not  write  papers ;  and  they  should 
certainly  do  so  if  they  want  to  get  on  in  their 
work.  I  tliink  we  should  look  round  no\\- 
to  get  members  to  (n-omise  to  write  papers 
for  the  different  sections,  whether  Chemical, 
Metallurgical  or  Mining.  Personally,      I 

would  like  to  start  now  and  promise  some 
small  contribution  on  mining  for  the  Sep- 
tember meeting.  I  think  if  each  of  us 
now  promises  to  write  something  for  our  re- 
spective sections  we  shall  make  a  good  start 
for  the  new  year. 

NEW  MEMBERS. 

The  President:  The  next  business  is  to 
elect  scrutineers  for  the  ballot  for  new 
members. 

ilessrs.  W.  E.  Dowhng  and  A.  McArthur 
Johnston  were  elected  scrutineers,  and 
after  their  scrutiny  of  the  ballot  papers,  the 
President  declared  that  the  candidates  for 
membership  had  been  elected,  as  follows:  — 

Campbelt^.  John-  .Alexander,  Dynamite  Faetniv 

Modilerfontein.     Clientist. 
Friel.  Alfred  R.,  -25,    Kapfcpyn   Street,    Hospital 

Hill,  Joliiinriesbiirt;.     Meilical  Practitioner. 
LiND,    John    Conrad,    Highland    Street,    1'.    0. 

Denver.     Mannfactnrer. 
Rrid,  George,  P.  O.  Box  26.   Randfontein.     Snr- 

veyor. 

The  Secretary  announced  that  since  the 
last  meeting  of  the  Society  the  following 
Associates  had  been  admitted  bv  the  Coun- 
cil: 

Allan,  David  Lvall,  Dynamite  Factory,  Modder- 

fonlein.     Chemist. 
Bond,  Harold.  Lnipaar.Isvlei  Estate  &  G.  M.  Co., 

Ltd.,     P.     O.     Bo.\    53,    Kriigersdorp.       Head 

Sainpler. 
Lundholm,  Gosta,  Dynamite  Factory,  Modderfon- 

tein.     Chemist. 


MiLLTKEX,  Andrew,  Dynamite   Factory.    Mnddpr- 

foiitein.     Chemist. 
Wright,  L.\wren-ck  Alexander,  Orenfell  Cainp. 

Messina.     Mill  Foreman 

General  Business. 

\'ISIT   TO   DE  beers. 

The  President  drew  the  attention  of 
Members  to  the  forthcoming  visit,  by  the 
kind  invitation  of  the  General  ilanager  of 
De  Beers  Consolidated  Mines,  Mr.  A.  l'\ 
Williams,  to  Kimberlev,  during  the  week 
July  6th  to  nth. 

election  of  auditor. 
Mr.  McArthur  Johnston  (Past  President): 
One  of  the  pleasantest  duties  that  can  de- 
volve upon  any  member  is  to  propose  the 
election  of  our  honorary  auditors.  These 
have  been  so  long  part  and  parcel  of  our 
Society  that  I  think  we  must  congratulatf 
ourselves  that  we  are  able  to  elect  these  gen- 
tlemen from  year  to  year.  It  gives  me  great 
pleasure  to  propose  that  JMessrs.  Aiken  and 
Carter  be  re-elected  our  honorary  auditoi's 
tor  the  ensuing   year. 

Mr.  W.  R;  'Bov/ling  (Pant  Prealrlr  lit  I: 
seconded,  and  tlie  motion  was  carried  by 
acclamation. 

A'OTE  OF  THANKS  TO   SCRUTINEERS. 

Prof.    G.    H.    Stanley    (Vice-Preaidcnl  i : 

1  do  not  thinlv  wf  should  pass  on  witlioiit 
passing  a  vote  of  thanks  to  the  Scrutineers 
who  had  the  election  of  Officers  and  Coun- 
cillors in  hand  this  morning.  They  did  their 
duty  admirably.  The  Scrutineers  were 
:\Iessrs.  P.  T.  Morrisby,  S.  Newton,  E.  A. 
Osterloh,  and  F.  J.  Pooler. 

Mr.  F.  J.  Pooler  f Associate):  On  behalf  of 
tlie  scrutineers,  I  thank  you  for  the  vote  of 
thanks.  It  is  rather  a  dry  job,  but  the  Secre- 
tary did  his  best  to  "liquidate"  it.  I  have 
been  a  scrutineer  for  some  years,  and  I  do 
not  think  tliere  have  ever  been  fewer  spoilt 
papers. 

TUE  secretary. 

Mr.  Hildick  Smith  fMewfop?-);  1  should 
like  to  propose  a  vote  of  thanks  to  our  Secre- 
tary, Mr.  Fred  Kowland.  I  believe  he  has 
been  very  unwell  lately,  and  for  that  reason 
he  has  not  been  able  to  get  out  the  state- 
ment of  accounts  in  time  for  this  meeting. 
Mr.  Eowland  has  had  a  very  busj-  year  with 
Red  Cross  work  and  work  in  connection  with 
the  ■Mining  Exhibition.  We  can  only  hope 
that  the  short  holiday  he  is  going  to  take  no«- 
wiU  restore  him  to  perfect  health  again  and 
fit  him   for  work   during  the   coming  year. 

The  Secretary:  T  thank  you  very  much, 
gentlemen, 
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EXHIBITION  COMMITTEE. 

Mr.  H.  A.  White  (Vice-President j:  I 
should  like  to  take  this  opportunity  of  mov- 
iiug,  on  behalf  of  the  Society,  a  hearty  vote 
of  thanks  to  the  Committee  -u-ho  were  re- 
sponsible for  the  very  successful  Exhibition 
tliat  has  recently  been  held,  and  to  others 
who  rendered  such  valuable  assistance  as 
mentioned  in  the  Council's  report.  I  was 
only  able  to  get  in  to  see  the  Exhibition 
once,  and  that  was  during  the  dinner  hour- 
and  there  were  quite  a  number  of  people 
there,  including  three  inventors,  eacl)  of 
whom  tried  to  convince  me  that  his  little 
tiling  was  the  clou  of  the  Exhibition!  I 
fhink  we  must  not  omit  a  special  vote  of 
thanks  to  the  Seeretarj-  for  the  very  success- 
ful wa\  in  \\hich  he  performed  his  very 
arduous  work. 

The  Secretary :  I  wish  to  thank  you,  gen- 
tlemen.  for  the  way  in  which  you  have  re- 
i-eived  this  vote  of  thanks.  You  will  learn 
with  regret  that  Mr.  L'uilen,  who  was  Chair- 
man of  the  Exhibition  Committee,  and  who 
d'id  a  great  deal  of  work — how  much  only 
I  know — is  lying  ill  in  Capetown.  I 
had  a  letter  from  him  this  morning 
say  that  he  was  in  a  Nursing  Home. 
He  regrt-ts  that  lie  does  not  know 
wlien  he  will  be  able  to  get  back.  I  think 
if  we  could  send  him  a  note  of  thanks  for 
what  he  has  done  it  would  be  some  small 
recognition  of  his  hard  work  on  your  behalf 
in   brincjing   the   Exhibition  to  a   successful 


I'RESKNTATIo.V    OK   THE   BlluXZE   MED.\L   OF    THE 
SOCIETY. 

The  President:  I  now  have  a  very  plea- 
sant duty  to  perform  in  presenting  the 
Bronze  .Medal  of  the  Society  to  Mr.  E. 
Rosenberg  for  Stage  IH.  in  Practical  In- 
oi-ganic  Chemistry  at  the  Evening  Class 
Examinations  at  the  School  of  ]\lines  and 
Technology,  ilr.  Rosenberg  has  already  re- 
ceived the  prize  of  £5  worth  of  technical 
l)ooks,  and  I  now  ask  him  to  come  up  and 
receive  the  Society's  Bronze  Medal. 

ilr.  Eosenberg  received  the  medal  amidst 
apjilause. 

.irLV  -MEETix ;;. 

Mr.  F.  W.  Watson  f Member  of  Couucil): 
\t  the  last  Council  ^Meeting  the  ques- 
tion as  to  whether  we  should  hold 
our  Meeting  in  July  or  not  was  dis- 
cussed, and  the  Council  felt  that  the 
matter  ought  to  be  left  to  the  deci- 
sion of  the  Annual  General  Meeting.  Last 
year  this  question  was  brought  up,  and 
there  was  no  meeting  in  -July  owing  to  the 


Industrial  disturbances,  and  the  Council  felt 
this  year  that,  owing  to  the  illness  of  the 
Secretary  and  his  going  away  for  a  holiday, 
there  was  sufficient  justification  for  allow- 
ing the  July  meeting  to  lapse.  We  would 
like  an  expression  of  opinion  from  the  mem- 
bers present  at  this  Annual  Meeting.  1 
therefore  beg  to  move,  on  behalf  of  the 
Council,  tliat  the  meeting  in  July  be  aban- 
doiwd. 

The  President:  1  would  like  to  point  out 
in  connection  with  this  that  the  visit  to  Kim- 
berley  in  July  may  involve  quite  a  lot  of  work 
and  arrangement.  There  is  another  thing; 
the  Jul}'  Meeting,  as  a  rule,  is  very  poorly 
attended;  it  is  just  about  the  time  that  peo- 
ple are  getting  away  out  of  the  cold  winds 
and  dust-storms  down  to  Durban  and  other 
coast  resorts,  and  I  do  not  tliink  that  we 
should  be  doing  any  harm  by  dropping  the 
meeting,  because  the  .Journal  will  appear  as 
usual,  and  any  papers  that  have  come  for- 
ward for  reading  will  appear  in  it.  There 
is  another  point  I  may  mention,  it  gives  the 
incoming  President  time  to  prepare  his  In- 
augural Address.  I  know  what  that  means 
myself,  and,  if  the  meeting  had  taken  place 
in  July  last  year,  I  should  have  had  the 
greatest  difficulty  in  getting  it  ready ;  so,  on 
the  whole,  I  think  it  would  be  a  very  good 
plan  to  drop  the  July  meeting,  at  any  rate 
for  this  year,  as  an  experiment ;  if  it  is  found 
not  to  work  very  well  then,  of  course,  we  can 
go  back  to  the  old  arrangement  next  year. 

Mr.  E.  M.  Weston  (Member):  I  beg  to 
second  that. 

Mr.  W.  S.  v.  Price  (Member):  Is  this  to 
be  taken  as  a  precedent'? 

The  President :  Xo.  We  just  want  to  try 
it  this  year  and  see  how  it  goes,  and  if  it 
does  not  answer  we  will  return  to  the  old 
arrangement  next  year. 

Prof.  6.  H,  Stanley  (Vice-President): 
There  are  a  good  many  points  in  favour  of 
this  proposal.  Some  members,  however, 
may  have  a  grievance  if  this  meeting  is  drop- 
ped, and  if  any  member  has  anything  to  urge 
against  dropping  the  meeting  and  in  favour 
of  holding  it  as  usual-  then,  I  think,  he  might 
say  so  now. 

On  being  put  to  the  meeting  it  was  de- 
clared carried  unanimously  that  the  July 
meeting  this  year  be  dropped. 

.-^NWLYSIS    OF    .\    CY.-iXIDE    SOLUTION    FRO.M    THE 
MEYER  .\XD  CHARLTON  GOLD  MINE. 

Mr.  H.  E.  Williams  (Associate):  The 
analysis  given  below  is  that  of  the  strong 
circulating  liquor,  and  it  will  be  observed 
that  the  total  cyanogen  expressed  as  sodium 
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cyanide  is  small,  notwithstanding  the  fact 
that  this  hquor  is  (at  least  so  we  are  told) 
one  of  the  strongest  on  the  Eand. 

It  certainly  seems  to  me  from  a  study  of 
lliis  liquor  that  the  double  zinc  cyanide  that 
is  formed  must  for  the  greater  part  be 
brought  into  play  as  a  solvent  for  gold,  the 
zinc  being  removed  from  solution  and  alka- 
line cyanide  liberated  by  some  reaction,  or 
reactions,  that  take  place  during  the  opera- 
tion of  gold  extraction,  and  there  are  many 
such  possible  reactions,  otherwise  I  cannot 
account  for  the  comparatively  low  amount 
of  this  compound  which  is  present  in  the 
liquor. 

And,  again,  I  think  that  the  total  free 
cyanide  returned  by  the  usual  Liebig  test,  in 
the  presence  of  so  many  other  double 
cyanides,  is  much  too  high  as  an  expression 
of  the  actual  free  cyanide  present,  even 
when  potassium  iodide  indicator  is  used. 
The  figure  I  have  obtained  by  this  test  was 
considerably  in  excess  of  that  which  1 
actually  found  to  be  the  case. 

It  is,  of  course,  quite  impossible  to  speak 
with  any  certainty  on  this  point  until  a  very 
large  number  of  these  solutions  have  been 
examined  in  this  manner. 


ANALYSIS  : 

Per 

Parts  per 

cent. 

100.(100 

Sodium  cyanide 

..     0-03S80 

38-80 

Sodium  ferrocyanide 

..     0-00570 

5-70 

Sodium  zinc  cyanide 

..     0-04080 

40-80 

Sodium  cuprocyanide 

..     0-00660 

6-60 

Sodium  nic  vel  cyanide 

..     0-00419 

4-19 

Sodium  aurous  cyanide 

.     0.00091 

0.91 

Sodium   cobalticyanide 

.     0.00290 

2.90 

Sodium  cyanate..-.   ... 

..     0-00780 

7-80 

Sodium  thiocj'anate 

..     0-01458 

14-58 

Sodium  sulphate     ... 

..     0-16630 

166-30 

Sodium   chloride 

..     0-04614 

46-14 

Calcium  sulphate     ... 

..     O.0660O 

66.00 

Calcium  hydroxide  ... 

..     0-02440 

24-40 

Free  ammonia   

..     0-00136 

1-36 

0-42648 

426-48 

THE   SOLUBILITY    OF   lODINF 
SODIUM  IODIDE  SOLUTION. 


(Read  at  December  Meeting,  IVl-i  J 

By  Harolu  W.  Gill,  B.Sc.(Lond  ),  A.  I.e. 
(Member). 

REPLY  TO  DISCUSSION. 

Mr.   H.   W.   Gill  (Member):  The  discus- 
sion on  this  paper  can  be  divided  into  two 


distinct  parts.  Fkstly,  a  discussion  as  to 
what  was  meant  by  the  term  concentra- 
tion, and,  secondly,  as  to  the  suggestion 
which  was  thi-own  out  as  to  the  existence 
of  a  definite  comijound  m  iodiue-sodiuni 
iodide  solutions.  The  first  point  was  one 
on  which  there  could  be  no  valid  discussion, 
as  it  was  quite  recognisable  that  any  doubt- 
ful point  of  that  kind  could  have  been  clear- 
ed up  in  the  reply.  The  vigorous  discussion 
of  the  second  point,  namely,  a  mere  sug- 
gestion which  was  thrown  out  as  a  result  of 
the  work  done,  and  which  had  not  in  any 
way  been  followed  up  or  investigated,  seems 
almost  waste  of  time  unless  chemical  evi- 
dence could  be  brought  to  bear  upon  it. 

Dealing  with  the  first  point,  a  consider- 
able number  of  guesses  as  to  what  was  thr 
real  meaning  were  made,  and  it  was  sliow  n 
that  each  assumption  enabled  i-esidts  ditfer- 
ent  from  those  given  (in  the  origmal  paper) 
to  be  made.  Notwithstanding  the  fact  that- 
this  point  could  be  cleared  up,  it  was  even 
stated  that  two  well-known  gentlemen  could 
not  possibly  make  use  of  the  figures  given 
— a  point  which  was  really  without  founda- 
tion, and  erroneous.  Without  considering 
each  assumption  in  detail,  it  may  be  pointed 
out  that  a  considerable  amount  of  space  in 
our  valuable  journal  could  have  been  saved 
if  this  criticism  had  been  replaced  by  a 
question.  The  solutions  were  prepared  by 
dissolving  x  gni.  of  sodium  iodide  in  water 
and  making  up  to  100  cc.  at  20°  (a;=5,  10, 
15,  etc.,  gm).  This  is  not  a  veiw  extra- 
ordinarj-  way  of  making  up  a  solution,  in- 
deed it  would  occur  to  some  that  it  is  what 
might  be  referred  to  as  the  usual  method. 
Before  the  experiments  were  carried  out 
it  was  carefully  considered  what  would  be 
the  most  convenient  means  of  expi-essing 
concentration.  On  careful  consideration  it 
will  be  seen  that  the  one  adopted  is  prob- 
ably as  practical  as  any.  Suppose  an  a-^' 
solution  of  sodium  iodide  solution  be  pre- 
pared by  any  method,  i.e.,  a;  gm.  of  Nal-i- 
100  gm.  of  water,  or  x  gm.  of  Nal-f  100  cr. 
of  water  at  t°C,  etc. ;  then  if  iodine  be  dis- 
solved in  that  solution  the  volume  will 
almost  certainlj-  be  changed,  and  hence  the 
solution  will  no  longer  contain  a-  /' of  Nal 
but  (•/•±(/.i)  °',  depending  on  whether  th  ■ 
solution  contracts  or  expands  on  taking  up 
iodine.  Variations  of  a  similar  kind  will 
take  place  at  any  and  all  temperatures,  so 
that,  practically  speaking,  it  would  be  need- 
less and  useless  to  attempt  to  prepare  such 
solutions,    and    consequently    much    of    ( I  e 
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rriiieism  based  uii  this  point  was  ill-con- 
sidored.  .  Finally,  in  this  connection  it  may 
be  i^ointed  out  that  this  problem  differs  very 
greath'  fi'om  one  in  wliich  the  solubility  of 
a  substauce  is  deterniuied  in  a  solvent  such 
as  water  or  alcohol,  etc.  Here  the  solvent 
itself  is  a  solution,  and  there  seems  to  be 
no  general  plan  for  expressing  the  results 
obtained.  Thus  in  one  \\ell-kuowu  test- 
book  two  tables  are  given,  one  in  which  the 
amounts  of  "solvent-salt"  and  solute  pre- 
sent in  1  litre  of  solution  are  given,  and  in 
tlic  next  table  the  amounts  of  solute  which 
dissolve  in  1  litre  of  solution  prepared  by 
dissolving  certain  amounts  of  "  solvent - 
salt  "  per  1,000  gm.  of  solvent  at  25°  C.  are 
given.  In  two  other  places  in  the  same 
book  the  solubility  has  been  determined  and 
tlio  concentration  expressed  in  exactly  the 
same  manner  as  was  done  in  the  paper 
under  discussion.  These  facts  show  that 
there  is  no  glaring  error  in  the  method 
adopted.  No  doubt  a  very  useful  result 
would  be  obtained  if  all  workers  used  the 
same  method  so  that  tiielr  results  would 
be  strictly  comparable,  as  in  the  case  of  the 
determination  of  the  solubility  of  a  sub- 
stance in  a  simple  solvent.  Here  there  is, 
in  modern  determinations  complete  co-or- 
dination, the  results  being  expressed  in 
grams  of  anhydi'ous  solute  ])er  100  gni.  of 
solvent  [Landolt-Bornstein-^Meyerhoffer's 
Tabellen ;  Kaye  and-  Laby,  Physical  and 
Chemical  Constants;  Ostwald's  Physieo- 
Chemical  ileasuremeuts].  From  this,  too, 
it  is  seen  that  the  authors  of  these  well- 
known  works  of  reference  do  not  agree  with 
the  criticism  on  this  pajier. 

Passing  on  now  to  the  ci-iticism  of  the 
suggestion  that  Nal„  •2H.,0  exists  in  solu- 
lion,  liad  more  tune  been  spent  m  readmg 
the  original  paper  before  criticising,  the  re- 
marks w-ould  probably  have  been  a  little 
less  caustic.  The  author  has  always  com- 
pared a  chemical  theory  to  iui  Aunt  Sally, 
wliich  one  chemist  puts  up  for  the  other  Xo 
throw  jacts  at.  That  theory  is  best  which 
i-equires  the  most  knocking  down,  but  it 
must  be  noticed  that  it  is  of  no  use  to  look  on 
from  a  distance  and  say  how  easily  it  can 
be  bowled  over.  Before  dealing  with  any 
details  of  the  criticism,  it  may  be  well  to 
state  the  facts  which  were  known  before 
the  present  paper  was  written.  Moissan,  in 
his  "  Traite  de  Chimie  Minenile."  III.,  p. 
299,  summarises  the  facts  as  follows:  "La 
solution  aqueuse  d'iodure  de  sodium  dis- 
sout  facilement  une  quautite  notable  d'iode, 
iiiais  cettc  solution  se  difterencie  de  la  solu- 


tion d'iodure  de  potassium  eu  ee  quelle 
laisse  degager  I'iode  avee  une  grande  faci- 
hte."  In  addition  to  this,  almost  every 
lext-book  mentions  the  fact  that  a  solution 
of  sodium  iodide  at  normal  temperatures 
contains  Xal  2H„0,  and^that  at  some  higher 
temperature  tiiis  suddenly  changes  to  Xal, 
this  beiug  indicated  by  a  sudden  change  in 
the  physical  properties  of  the  solution,  and 
by  the  fact  that  at  normal  temperatures 
Xal  2H2O  crystals  are  obtained,  whilst 
above  the  ''  critical  ''  temperature  Xal  an- 
liydrous  is  deposited.  In  the  paper  under 
discussion  it  is  stated  that  "  li  would  seem 
that  a  compound  of  Nal^  211^0  exists  in 
solution,"  and  later  on  "  It  is  probable  that 
the  compound,  etc."  It  is  cleai-iy  evident 
even  to  the  casual  reader  that  a  very  care- 
fully guarded  and  cautious  statement  was 
i)eing  made.  Anyone  should  have  seen  that 
there  was  insufficient  evidence  given  to 
draw  any  definite  conclusions.  No  experi- 
ments were  done  to  prove  or  disprove  the 
the  presence  of  any  compound,  because  that 
wa.s  not  the  object  of  the  paper.  Before 
leaving  this  subject  it  will  be  well  to  point 
out  a  few  of  the  errors  and  unjustifiable 
assumptions  made  during  the  discussion. 

Firstly,  it  is  stated  that  "  very  conclu- 
sive proof  will  be  required  before  we  accept 
the  statement  that  a  compound  with  two 
molecules  of  water  exists  in  aqueous  solu- 
tion." Any  elementai-y  text-book  on  gen- 
eral and  physical  chemistry  will  furnish  the 
proof  required.  Herewith  are  a  few  refer- 
ences : 

1.  Senter.    Outlines    of  Physical    Chemis- 

ti7,  p.  93. 

2.  Findlay.      The    Phase    Rule     and     Its 

Applications,  p.    131. 

3.  Nernst.     Theoretical  Chemistry,    Book 

IV.,    Chap.    II. 

Secondly,  the  author  was  well  aware  of 
the  work  of  Jakowkin  on  potassium  iodide, 
and  it  was  an  unjustifiable  assumption  to 
suppose  the  contrary. 

Thirdly,  it  is  even  necessary  to  point  out 
the  danger  of  "  analogy."  It  is  a  good  ser- 
vant, but  a  dangerous  master,  and  really  no 
amount  of  evidence  on  potassium  com- 
pounds yields  that  proof  about  sodium  com- 
pounds whicli  is  so  righteously  and  earnest- 
ly sought  after  in  other  parts  of  the  critic- 
ism, although  of  course  no  one  would  deny 
the  value  i.f  analogy  w-hen  other  evidence 
is  lacking. 

The  fourth  point  raised  is  the  validity  of 
the   method  of  analysis  should    the    deter- 
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mination  of  the  formula  of  any  compound 
present  be  the  ultimate  object  of  the  ex- 
periments. Consider  the  example  taken  in 
the  discussion 

KI3  ^ ^  KI    +    Ij 

The  solution,  therefore,  contains  disso- 
ciated and  undissociated  KI3.  Now,  pro- 
vided the  dissociated  products  do  not  leave 
the  solution,  the  ratio  of  I2/KI  is  not  afiect- 
ed,  and  hence  the  results  are  valid,  in  spite 
of  a  certain  amount  of  dissociation. 

Again  when  ammonium  acetate  is  dissolved 
in    water  it    is    partially  hydrolysed.       CH3 

COONH,  +  Aq^ ^CH^COOH  +  NH. 

OH,  but  this  does  not  prevent  the  for- 
mula for  the  compound  being  deduced  from 
the  percentages  of  NH,  OH  and  CH3  COOH 
found  in  the  solution. 

Fifthly,  in  a  paragi-aph  dealing  with  re- 
sults at '25°  C,  and  only  25°  C,  it  is  sug- 
gested that  Nalj  2HjO  is  present.  It  is 
now  humbly  submitted  that  no  amount  of 
evidence  taken  at  some  other  temperature 
affects  in  the  slightest  degree  the  results 
obtained  at  25°  C. 

The  sixth  assumption  is  that  the  author 
is  ignorant  of  the  method  of  calculation  of 
the  formula  of  a  substance  from  its  per- 
centage composition.  The  author  was  per- 
fectly well  aware  at  the  time  of  writing 
that  the  figures  given  in  his  paper 
worked  out  to  Nalj.^  (circa),  and  in  view 
of  the  known  facts  it  was  thought  that  it 
was  not  unduly  stretching  the  evidence  to 
call  this  Nalj.  Whether  this  was  cowect 
or  not  was,  and  still  is,  an  open  question. 

The  seventh  assumption  is  that  iodine- 
sodium  iodide  solutions  contain  a  mixture  of  . 
Nalj  and  NaTs.  For  this  statement  there 
is  no  jot  of  evidence,  unless  it  be  based  on 
analogy  with  the  corresponding  potassium 
compounds. 

The  eighth  point  that  "concentration"  is 
a  technical  tei*m  meaning  "gram  molecules 
j)er  litre  of  solution  "  is  erroneous.  In  the 
first  place  concentration  is  a  non-technical 
as  well  as  a  technical  term  (see  Webster). 
It  seems  that  molar  concentration  has  been 
confused  with  concentration,  pure  and  sim- 
ple; indeed,  such  an  extremely  narrow  de- 
finition of  such  a  general  term  would  almost 
necessitate  the  coining  of  a  new  term,  for 
of  course,  "  strength  "  cannot  be  used  in 
\^ew  of  its  "  ionic  "  meaning. 

With  the  solubility  of  iodine  in  water  the 
paper  had  no  concern,  and  surely  "  half 
and  half  "  is  a  most  unscientific  term. 

The  author  has  now  answered  some  of  the 
more    relevant    points   which    appear  in  the 


criticisms,  but  considers  it  necessary  to 
enter  a  strong  protest  against  the  discour- 
teous manner  iu  which  he  considers  the 
criticisms  were  made.  Quite  apart  from 
the  merits  or  demerits  of  the  paper,  the  fact 
that  the  Publication  Committee  accepted  it 
should,  he  thinks,  bind  the  Council  to  pro- 
tect themselves  and  their  authors  from  mis- 
statements of  fact,  groundless  assumptions, 
and  personalities  such  as  he  considers  are 
found  in  the  discussion  of  the  present  paper. 
It  seems  to  the  author  to  be  truly  lament- 
able that  these  contributions  were  not  morr 
carefully  censored  by  the  Editorial  Com- 
mittee before  publication.  Our  aim  is  tn 
be  a  scientific  Society — a  group  of  men 
gathered  together  for  scientific  intercourse 
far  from  the  centre  of  learning — a  grouj) 
endeavouring  to  form  an  oasis  where  the 
scientific  traveller  may  find  congenial  sur- 
roundings for  a  while  in  his  wanderings,  and 
thus  it  seems  indeed  a  pity  that  the  words 
Dr.  Moir  used  in  1903,  on  page  275  of  our 
Journal  for  that  year,  could  not  be  carried 
out.  more  eai'nestly.  Dr.  Moir  there  deplores 
hterary  violence,  and  speaking  of  a  certain 
contribution,  hopes  that  it  will  "  possibly 
help  to  redeem  its  (the  Journal's)  charactei- 
from  the  effects  of  recent  discussions,  where 
there  has  perhaps  been  more  of  a  desire  to 
make  personalities  than  to  get  at  facts." 


THE  DETECTION  OF  THE  PLATINUM 

:\IETALS  IN  CUPELLATION  BEADS  BY 

MEANS  OF  THE  MICROSCOPE, 

Bv  C.  O.  B.\XNisTER,  .Lssoc.li.S.M..  F.I.C., 
and  G.  I'ATcniN,  .-l.s-.snr.R.S.M. 


Presented  by  Peof.  G,  H.  ST.\XLiiv, 
Assoc. H.S.M..   F.l.C. 


At  a  recent  Meeting  of  the  Institution  of 
.Mining  and  ^Metallurgy  in  London  the  pre- 
sent authors  submitted  a  paper  on  Cupella- 
tion  Experiments,  entitled  "A  simpU^ 
method  for  the  detection  of  tlie  Platinum 
JNIetals  in  Cupellation  Beads."  A  consider- 
;ible  amount  of  interest  was  taken  in  this 
paper,  which  was  illustrated  by  a  number 
of  lantern  slides.  In  view  of  the  work  car- 
ried out  recently  by  some  of  the  merabos 
of  j'our  Society  on  the  determination  of  Pla- 
tinum Metals  in  black  sands,  etc.,  it  is 
thought    that    some    notes    on    this  subject, 
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amplified  in  lortain  directions  by  results 
more  recently  olitained,  ruay  be  of  some  value 
and  may  give  rise  to  an  interesting  discus- 
sion. 

It  has  Ibng  been  known  that  platinum 
metals  in  eupellation  beads  -give  certain  in- 
dications of  their  presence,  but  very  little 
definite  information  is  obtainable  on  this 
subjo(rt,  and  many  contlicting  statements 
have  been  published  as  to  tiie  nature  of  the 
mdications  to  be  attributed  to  the  various 
metals. 

In  the  case  of  platinum  for  example,  a 
surface  cryst.dlisation  is  visible  to  the  naked 
eye  when  a  certain  amount  is  present,  2"2 
per  cent,  according  to  Van  Kiemsdijk's  state- 
ment made  in  1879,  but  I'G  per  cent,  accord- 
ing to  oui-  more  recent  observations.  With 
more  tliaii  1"6  per  cent,  platinum  this  cry- 
stallisation gives  the  beads  a  frosted  appear- 
ance. ;\lany  assayers,  experienced  in  the 
assay  of  platiniferous  materials,  however, 
claim  to  be  able  to  detect  with  the  naked 
eye  the  presence  of  smaller  quantities  than 
are  required  to  cause  distinct  crystallisation. 
According  to  such  observers  the  beads  .show 
a  ))eculiar  steely-grey  iridescence.  This 
possibility  of  detecti<jn  has,  liowever,  proved 
to  be  very  uncertain,  for,  on  submitting  a 
number  of  beads  of  known  ])lati7ium  content 
to  experienced  assayers,  the  predictions  have 
proved  most  disappointing.  The  indications 
given  by  the  presence  of  other  metals  of  the 
platinum  group  have  proved  to  be  equally 
jlisappointing  as  a  means  of  detection. 

In  view  of  tlie  fact  that  the  price  of  plati- 
num has  rapidly  and  continuously  increased 
since  1894  (from  -Cis.  to  180s.  per  oz.),  and 
the  demand  for  platinum  metals  has  grown 
enormously,  it  is  desirable  that  these  metals 
should  be  easily  detected,  especially  during 
the  assay  for  gold  and  silver.  Unless  some 
definite  indications  of  the  presence  of  small 
quantities  of  these  metals  are  given  to  the 
assayer,  he  is  Hable  to  overlook  their  pre- 
sence, especially  in  the  case  of  platinum 
and  palladium. 

The  method  of  detection  described  in  this 
paper  enables  the  assayer  easily  and  quickly 
to  foretell  the  presence  of  these  valuable 
metals,  even  when  present  in  such  quanti- 
ties as  do  not  give  indications  to  the  naked 
eye. 

The  method  adopted  by  the  authors  con- 
sists of  an  examination  of  the  surface  of 
cupellation  beads  by  a  low-power  micro- 
scope fitted  with  a  J  in.  or  1  in.  objective. 
No  preliminary  polishing,  etching  or  other 
preparation    of    the    surface    is    made,    the 


beads  being  taken  direct  from  the  cupels  and 
mounted  on  microscojie  slides  by  means  of 
plasticine.  Either  oblique  or  vertical 
illumination  may  be  used,  although  the 
authors  prefer  vertical  illumination. 

The  plant  required  is  thus  s»^en  to  be  quite 
simple  and  inexpensive,  and,  in  fact,  is 
found   in   most  ni')dern   assay  laboratories. 

It  is  obvi(jus  that  for  microscopic  exami- 
nation, large  beads  are  more  suitabl-!  than 
small  beads.  It  has  been  found  possib't , 
however,  to  detect  1"0  per  cent.  ]>latinum  ai 
silver  beads  weighing  O.OiJ  grm.  and  as  little 
as  0.4  per  cent,  in  beads  weighing  0.1  gnn. 
In  the  examination  of  materials  containiiig 
an  excess  of  platinum  metals  over  the  Fold 
and  silver  contents,  such  as  some  of  the 
"black  sands,"  the  assay  oi  which  has  re- 
cently engaged  the  attentioi  of  your  mem- 
bers, the  authors  have  found  it  advisable  to 
add  a  quantity  of  silver  suflicient  to  give 
a  good  cupellation  bead.  It  is  a  l)etter  prac- 
tice to  ascertain  the  amount  of  silver  neces- 
sary by  preliminai-j'  experiment  and  thea  to 
add  this  amount  to  the  subsequent  charges 
during  fusion.  On  the  other  hand,  in  the 
examination  of  materials  containing  very 
small  amounts  of  platinum  metals,  but  more 
than  sufficient  gold  and  silver  to  enable  tlie 
head  to  be  examined,  it  is  often  a  great  ad- 
vantage to  part  the  bead  in  sulphvu'ic  acid 
and  to  cupel  the  residue  with  a  small  amounc 
of  silver. 

When  it  is  desired  to  ascertain  the 
presence  of  platinum  metals  in  material 
giving  minute  beads  by  the  ordinary 
assay  methods  the  best  mode  of  pro- 
cedure is  to  collect  the  parting 
solutions  and  residues  from  a  batch  of  assays 
and  to  treat  as  follows.  The  silver  solution 
is  evaporated  carefully  in  a  porcelain  basin 
until  quite  dry,  the  residue  is  then  washed 
into  a  lead  basin  and  again  evaporated  to 
dryness.  The  lead  dish  is  then  scorified  and 
the  resulting  button  cupelled.  The  bead  thus 
obtained  may  be  examined  by  the  micro- 
scope for  platinum  and  palladium.  An  in- 
dication of  the  presence  of  palladium  will  be 
given  by  the  colour  of  the  parting  acid.  The 
gold  residues  are  weighed  and  cupelled  with 
four  times  their  weight  of  silver,  the  result- 
ing bead  being  afterwards  examined. 

The  autliors  desire  to  make  it  quite  clear 
that  they  do  not  suggest  that  these  methods 
should  replace  the  ordinary  assay  methods, 
but  rather  that  they  should  be  used  as  a 
means  of  detecting  the  presence  of  plati- 
num nietals.  When  beads  prepared 
by     cupelling    pure    silver    are     examined 
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miclfi-  the  uiiei-dscope,  a  great  varia- 
tion in  striii.'turf  is  ol)serve(l.  In  sonic 
cases  crystallization  is  found  to  pi'o- 
ccrrl   linni   ili  Hnite  centres  as  shown  in  I'ij;. 


I'll..  I.  —  I'me  Silver. 


X  Kill. 


1,  whilst  in  otlier  instances  distinct  crystal 
grains  arc  to  hi-  observed,  tlie  result  of  tlie 
Ljrowth  of  ciTstallites  wliicii  have  grown 
initil  intcrfei'cd  with  hy  the  encroachment 
of  similar  cr\stallite  ijrowths  as  illustrated 
in    Fiy;.   "2.      All   thi>   |ilioto,t;ra]ilis   sulmiittrd 
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Fif:.    II.  —  I'liie  Silver 


100. 


witii  this  paper  were  taken  at  a  magnifica- 
tion of  100  diameters  with  the  exce))tioii  ot 
that  one  I'elatinp  to  the  ])resence  of  rhodiinn. 
In  the  case  of  heads  prepared  by  the  cupelli- 
tion  of  pure  gold  with  lead,  distinct  crystal.- 
are  generally  to  be  seen,  in  some  eases  even 
without  the  aid  of  the  microscope.  Fig.  "• 
shows  the  tyjie  of  structure  I'oinmonly  c  ii- 
tained. 


With  beads  olitailied  by  the  cupellatii.n  of 
gold  with  siher  the  structure  is  found  to  vary- 
according  to  the  relative  proportions  of  the 
two  metals.  Beads  of  high  gold  content 
ap)iro  u-h  in  apjiearance  that  of  pure  gold 
and  \ice  versa. 


Flo.  III.  — Pine  Gold. 


xlOO. 


In  describing  the  effects  of  ]ilatinum  on 
the  surface  structure  of  silver  beads  it  is  ad- 
mitted that  amounts  less  than  0'8  per  cent, 
give  insufficient  indication  of  their  ))reseiice. 
\Vith  more  than  O.H  per  cent.,  liowever, 
there  is  a  tendency  for  the  boundaries  of  the 
crjstal  grains  to  become  distorted  and  the 
surface  to  take  on  a  corrugated  a|)pearance. 
With  increasing  aniDunts  of  ]ilatinum  tliese 
corrugations  increase  in  iiiiniber  imtil  the 
whole  surface  of  the  bead  is  covered  by 
tiiem.  This  is  well  illustrated  in  Figs.  4- 
"and  •")  containing  respectively  0'4  and  r2  per 
cent,   ef  platiiunn. 


I'i(i.  1\'. — Silver  containing  0"4:%  Platinum.       x  lOO. 
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Tile  effi-ct  of  platimiiii  on  ojold  lieads.  ;il-  frostnl  api'ifaraiicr  wlu'ii  luoic  tliaii  IMI  ]iir 
though  siinilar,  is  not  so  distinct  as  on  silvei-  i-vnt  is  piesent,  palliiilimu  may  be  picsunt  to- 
bc\iA<.  W  itli  the  same  amount  of  ]ilatiinnn  :in  extent  of  2  ptT  cent,  witliinit  fjivinj;  defi- 
nite indications  to  the  nai<ed  eye.  Innm- 
diately  on  proceedi4i<;   to  tlie  parting  opera- 


FlG.  V. — Silver  ciiiitaiiiin-;  1'2  ,  Plaliuuui. 


xion. 


present  corrugations  are  not  so  numerous  on 
taking  into  consideration  tlie  whole  surface 
of  tile  bead.  It  is  possible  with  tlie  lower 
percentages  of  platinum,  for  e.xample  0'5,  to 
find  portions  of  the  Ijead  showing  no  corru- 
gations whatever.     Fig.  6  shows  the  effect 


Klii.  \^1.— Col.l  i-oiiUiiiiiif,'  1-4%  I'laliimiii.  ,,  luo. 
of  1"-1  per  cent,  of  platinum  on  gold.  Tin' 
effect  of  platimnn  on  beads  containing  gold 
and  siher  is  similar  to  that  already  de- 
scril)ed.  Tlie  structvu-e  moreover  is  more 
marked  tiian  in  the  case  of  beads  consisting 
of  gold  only. 

Witli  ]ialladium,  the  surface  appearance 
of  the  beads  is  very  similar  to  that  pro- 
duced Ijy  jilatinum  as  illustrated  in  Fig.  7, 
taken  from  a  silvei-  bead  containing  2-0  per 
cent         Tnlilie     ])latinuin,     which     gives     a 


Flo.  \XI. — Silver  ooiilaiiiin^' '20  -  I'lillailiniii.      ,  10(« 

tion,  a  difference,  is  obtained  in  file  colour  of 
the  ])arting  solution.  W'lietlier  sulphuric 
ac-id  or  nitric  ai'id  lie  used,  it  will  become 
faintly  yellow  if  ))alladium  is  present, 
dee|iening  in  tint  as  the  palladium  increases 
in  quantity  and  as   the  parting  jiroceeds. 

Turning  now  to  the  effect  of  iridium  on 
silver  beads,  it  is  found  that  these  are  always 
enlarged  as  comjiared  with  silver  or  silver- 
l)]atinuni  beads  of  tlie  same  weight.  The 
sliape  assumed  iiy  tliese  beads  is  much  more 
spherical  both  on  tlie  upper  and  lower  sur- 
laees  giving  to  ihriu  the  a])pearancc  of 
having  been  blown  out.  Under  the  micro- 
scope the  boundaries  of  the  erj-stals  are 
clearly  seen,  but  the  facets  are  striated  in 
more  than  one  general  direction.  This 
appearance  suggests  that  the  beads  liave 
been  subjected  to  severe  internal  stresses, 
and  the  result  may  be  compared  to  the  faults 
jirodueed  by  nature  in  rocks.  In  some  cases, 
liowever,  the  beads  spit,  more  often  from 
tile  bottom  than  from  the  top,  thus  tending 
to  relieve  the  stresses  producing  the  charac- 
teristic markings  which,  however,  are  not 
entirely  eliminated.  .  On  making  a  cross 
section  through  silver-iridium  iieads  which 
had  not  spat,  a  cavity  was  found  in  every 
case,  thus  sup|)orting  the  contention  that 
the  enlargement  was  due  to  some  internal 
force.  This  force  is  evidently  jirodueed  by 
tile  liberation  of  oxygen  from  the  solidifying 
silver,  there  being  a  sufficient  thickness  of 
solid    crust  to   prevent    its  escajie  with  the 
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pioduction  of  the  ordinary  spit.  _  The  effect 
■of  iridium  is  shown  in  i'ig  8  taken  from  a 
silver  bead  containing  2'0  per  cent. 

Fihodiiini  is  found  to  have  quite  a  dif- 
ferent eSect  on  eupellation  beads  than  either 
<if  the  other  platinum  metals. 


"Fig.  VIII.  —  Silver  iMiiitainiiii;  ■ZW\  Iiiilium. 


ItHI. 


When  more  than  0"3  per  cent,  rhodium  is 
present  the  surface  of  the  beads  has  a  bluish - 
grey  colour  whicli  becomes  deeper  as  the 
amount  is  increased  until  the  beads  become 
blue-black.  With  less  than  the  amount  of 
rhodium  stated  a  very  beautiful  crystallisa- 
tion visible  to  the  naked  ej'e  is  produced. 
This  is  found  to  apply  equally  to  beads  of 
gold  and  gold-silver.       Fig  9  illustrates  this 


KlG.  IX. — Siller  tujiiLaiiiiii"' l)(ll  •„  Kliuiiiuii 


1.1. 


point,  having  been  taken  from  a  bead  con- 
taining O'Ol  per  cent,  rhodium  and  magnified 
15  diameters.  This  extremely  coarse  crystal- 
lisation  is   probably   due   to    the   fact   that 


rhodium  prevents  the  undercooling  of  the 
beads,  thus  reducing  the  number  of  c&ntres 
produced  in  crystallisation.  Another  striking 
phenomenon  is  the  persistent  spitting  of 
silver  beads  when  0.03  per  cent,  and  upwards 
of  rhodium  is  present.  All  attempts  to  pre- 
vent this  tendency  proved  futile,  and  the 
silver  ejected  from  dark-coloured  beads  had 
the  characteristic  silvery-%\hite  colour  of 
pure  silver. 

On  repeated  eupellation,  the  rhodium  is 
gradually  removed,  and  it  is  possible  by  this 
means  to  get  rid  of  so  much  rhodium  from 
dark  coloured  beads,  that  the  crystalline  sur- 
face above  noted  becomes  visible. 

In  the  case  of  small  quantities  of 
ruthenium  a  black  crystalline  deposit  is 
always  found  on  the  bead.  In  the  majoritj 
of  cases  this  deposit  is  situated  at  the  edge 
of  the  bead  near  the  bottom.  XTnlike  the 
surface  film  due  to  rhodium  this  deposit  is 
distinctly  crystalline,  arid  is  not  so  rviadily 
eliminated   by  repeated  eupellation. 

In  conclusion,  the  authors  wish  to  state 
that  they  are  aware  that  complications  do 
arise  when  two  or  more  of  the  platinum 
metals  occur  together.  They  consider,  how- 
ever, that  valuable  indications  as  to  their 
identity  may  be  obtained  by  the  careful 
microscopic  examination  of  the  surface, 
coupled  with  a  series  of  recupellations  and 
partings.  lu  samples  of  black  sands  kindly 
supplied  by  Mr.  G.  T.  Holloway  distinct  in- 
dications of  the  presence  of  the  various 
platinum  metals  have  been  obtained  from 
time  to  time. 

Addendum 
By  Prof.  G.  H.  Stanley,  A.R.S.M.,  F.I.C. 
•  Following  on  this  interesting  and  valuable 
communication  by  my  friends,  Messrs. 
IBannister  and  Patchiri,  I  should  like  to  bring 
forward  a  few  observations  of  my  own. 

1  think  I  first  noticed  the  presence  of 
platiinim  metals  in  eupellation  beads  in  1905 
during  the  assay  of  some  "black  sand"  from 
the  liobinson  Deep  G.M. ;  the  effect  pro- 
duced being  distinct  crystallisation  of  the 
surface  plainly  visible  to  the  unaided  eye. 

Since  that  time  I  have  frequently  de- 
tected such  appearances  on  assaying  simi- 
lar material,  though,  curiously  enough,  I 
have  observed  that  sometimes  from  the 
same  sample  one  bead  will  be  free  from  such 
indications  while  another  shows  signs. 

More  recently,  in  the  course  of  experi- 
mental work  on  the  concentration  of  these 
platinum  metals  from  "black  sand,"  the 
value  of  the  original  materials  and  various 
products    obtained    in    "metal    insoluble    in 
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aquii  regia,"  after  the  usual  cupellation  and 
Ijarting,  varied  from  a  few  dwt.  to  about 
2,500  dwt.  per  ton  witli  consequent  very  dis- 
t-i)n(itrting  effects  on  the  assays. 

Witli  the  smaller  amounts"  the  simple 
cryFtalline  appearance  was  noted,  but  as  the 
lunouiits  increased,  the  beads,  instead  of  rc- 
mainiiif^  coherent,  tended  to  break  up,  i.e.. 
to  remain  in  disconnected  pieces  on  tlic 
cupel,  and  in  extreme  cases  the  metal  ro- 
miiined  as  an  irrepvilar  network  <m  the 
surface. 


cu]. 


.V   'I'j  pii^al  Ca>e. 

It  was  possible  to  effect  the  collection  into 
one  button  by  largely  increasing  the  amount 
of  eilver,  and  when  sufficient  silver  was  pre- 
sent to  cause  this  to  take  place  the  most 
notable  difference  from  an  ordinary  cupella- 
tion bead  was  the  presence  of  a  more  or 
lesB  continuous  black  coating,  which  was 
apt  to  be  partially  detached  during  flatten- 
ing- 

This  did  not  resemble  in  appearance  a 
film,  for  example,  of  copper  oxide,  but  its 
appearance  was  like  that  of  a  thin  coating 
of  60ot>  leading  to  the  belief  that  it  con- 
sisted of  fine  particles  of  unalloyed  metal. 
No  undue  tendency  to  spitting  was  oii- 
served.  Unfortunately  the  microscopii' 
apncarance  of  the  surface  was  not  observed, 
and  a  cross  section  with  a  view  to  determin- 
ing the  mode  of  existence  of  the  iridium 
;.e.,  whether  alloyed  or  not,  gave  inconclu- 
sive results. 

A  series  of  30  lantern  slides,  prepared  b.v 
Messrs.  Bannister  and  Patchin,  illustrating 
the  effects  produced  by  the  presence  of  vary- 
ing quantities  of  platinum  metals  in  silver, 
i,'old,  and  gold-silver  alloys,  including  the 
Figures  1  to  9,  was  then  exhibited  on  the 
screen . 

ISie  President :  I  am  sure  we  iire  indebted 
to  Messrs.  Bannister  and  Patchin  for  a  very 
interesting  paper.     Is  there  anyone  present 


who  would  like  to  make  any  remarks  on  the 
paper  ? 

Mr.  H.  A.  White  (Vi<;-l'rcf<idcnt):  I  do 
not  think  this  iH-casion  should  be  allowed  to 
pass  without  congratulating  ourselves  on 
seeing  such  a  fine  collection  of  slides.  The 
te(!hnique  of  these  slides  is  really  equal  to 
the  best  T  have  seen  from  any  psu't  of  the- 
World. 


THE     i'UEVENTKJN    OF     DUST    IN 
ITNDERGKOUND    WOKKINGS. 


( h'fdd  'it  Jdniiari/   Meeliiiy,    HHJf). 


Itv    I!.   ('.   fiur.L.vcHSK.N-.   .M.I..<I.E.  (Member) 


DISCUSSION. 

Dr.  J.  L.  Aymard  (AsHociatc):  said  he  dis- 
agreed with  the  opinion  expressed  recently 
by  Mr.  Kotze  with  regard  to  recent  advance 
in  prevention  of  dust  and  phthisis.  On  the 
contrary,  he  thought  there  was  no  evidence 
that  the  efforts  made  during  the  past  few 
years  have  been  successful  in  reducing  the 
steady  progress  of  the  disease.  He  thought 
that  in  view  of  the  conflicting  opinions  still 
held  as  to  the  particular  kind  of  dust 
causing  the  disease,  experts  from  England 
should  be  called  in,  and  he  contended  that 
the  employment  of  steam,  as  in  ganister 
mines  in  England,  would  prove  successful. 


A   .METHOD  OK  ASSAVINC   CONUEN- 

TIIATES  AND  BATTERY  CHIPS  FOR 

COLD  AND  PLATINUM   METALS. 

I'.v  Anukkw    I''.   I'luissK,   M.lM.st.M..\l.  (I'ast- 
I're.sident). 


(Ii'rad  III  Frbniary  Mccliiuj,  1014.) 


DISCUSSION. 

Mr.  H.  D.  Bell  (Mcntber):  Mr.  Crosse's 
pafier  on  ''  A  Method  of  Assaying  Concen- 
trates and  Battery  Chips  for  Gold  and 
Platinum  Metals  "  may  suggest  that  the 
jnoeedure  is  exceedingly  simple,  so  much 
so  in  fact  that  mine  assayers  may  find  them- 
selves called  upon  to  undertake'  such  an 
assay — in  their  spare  time — and  be  expected 
to  report  the  correct  result  next  day.  I 
venture  to  suggest  that  assays  for  platinum 
metals  should  be  undertaken  only  by  experi- 
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eiieed  a.ssa.yers'a!id  chemists  wln.i  luivc  time 
and  the  faeihties  of  a  well  equipped  labora- 
tory to  do  justice  to  the  work.  1  have 
found  that  platinum  is  dissolved  with 
tiie  silver  and  cadmium  when  treating 
with  dilute  nitric  acid.  At  first  I  thought 
that  the  silver,  etc.,  and  cadmiinn  had  not 
alloyed,  and  that  the  nitric  acid,  acting 
directly  on  tlie  silver-platinum  metals,  took 
])latin(nn  into  solution.  liepeated  tests, 
giving  every  (ip))i)rtunity  for  the  ]>roper 
alloying  of  cadmium  and  silver  also,  dis- 
solving the  alloy  in  hot  and  cold  dilute  acids 
respectively,  all  showeil  that  ]ilatininn  goes 
into  solution.  \\'hen  e.xaminiug  for  the 
platinum  group  of  metals  it  does  not  appear 
advisable  to  fuse  with  bisulphate  of  potash 
in  a  )datiiuim  crucible  :  the  possibilities  are 
•  ihvious.  liegarding  the  ])recipitation  of 
platiiuim  with,  magnesium,  I  have  left 
magnesiinn  ribiion  in  contact  with  ]ilatinum 
solution  slififhtly  acid  with  hydrochloric 
acid  over  night,  dissolved  out  excess  of  mag- 
nesium, and  filtered  and  found  phitinmn  in 
the  filtrate.  I  have  not  had  tlir  <i))portunity 
of  making  furtlier  tests  oji  this  pr)int,  but 
no  doul)t  Mr.  Crosse  will  detail  the  exact 
procedure  necessary  for  comjjlete  precipita- 
tion of  ])latinum  by  magnesium.  ,My  in- 
vestigations prove  that  the  method  of  assay- 
ing concentrates  and  battery  chi})s  for  gold 
and  ])latiinnn  metals  suggested  liy  Mr. 
Crosse  is  unreliable,  and  shoidd  not  lie  used. 
When  such  an  im])ortant  point  as  the  solu- 
liility  of  platinum  with  the  silver  and  cad- 
mium ill  nitric  acid  was  )iot  experimented 
upon,  liow.can  it  be  definitely  stated  that 
synthetical  tests  ijave  satisfactorx    i-esults '.' 


NOTES  ON  HYDKAUI.JC  CLASSIFIKKS 
AND  CL.XSSIFICATION. 

(I'niil  lit  Mini  Mrrtiiiij.    I'JII./ 


P>y  G.  H.  Stanley,  A.E.S.:M..  -M.lnst.:\l.:yi. 
(Vicc-Prrmdrnl  i. 


inscfssiox. 


Mr.  T.  Graham  Martyn  r.\/,)iW/(/,  i  have 
]usfc  read  I'l'ofessor  Stanley's  paper  with  very 
great  interest,  luid  from  considei'abh^  ])er- 
sonal  expei'iencr  nf  investigations  on  the 
same  subject,  followins;'  a  different  line,  I 
•can   appreciate   in   some   measure    our  great 


indel)tedness  to  him  fur  publishing  the  re- 
sults so  far  iis  be  lias  gone.  1  have  no 
criticism  but  nuly  gi'atitude  to  offer  so  far 
as  the  main  part  of  the  paper  is  concerned, 
but  there  is  one  clause  in  it  which  i^,  1 
think,  misleading,  ^■i/. .  "  On  the  other  hajid, 
the  underHow  ])roduet,  (in  account  of  h-he 
hindered  settling  rati<is  being  much  wider 
than  free  falling  ratios,  may  contain  fine 
liea\\  mineral  i  if  a  eMiisiilerably  smaller  si/.e 
than  would  be  nbtained  under  ideal  tree 
falling  conditions  accompauviug  the  gaJiguc 
mi]ierals:  this,  if  sul)se(|uent  concentration 
is  to  be  emjiloyed,  may  be  n  ilimidviDitayc, 
iin  nil  llirnrrlirid  iiriiii nils  ar pnnifioii  thrn 
hci-niiirs  ninrc  illfpr  ill  I ."  The  italic.'-  ire 
mine,  indicating  the  jiarticiilar  clause  whicii 
if  not  tile  exact  reverse  of  the  truth,  comes 
\'ev\  near  it.  fur  there  is  a  decided  ndtHiii- 
iiitjv  biitli  |iiaetieall\  and  theoretically  for 
subsequent  I'onceiitratlnii  in  having  bhe 
lieav.\  mineral  considerably  finer  than  the 
i^anguo.  The  finer  it  is  the  better;  always 
provided  that  it  is  not  so  fine  sis  to  be  hur- 
ried aloni;  in  complete  suspension  ij\er  i-be 
surface  of  the  eoiieeiit rating  machine  in- 
stead of  settling  with  thi'  giingue  on  its  sin-- 
fare.  If  the  fine  particles  settle  \\itli  6lie 
gangiie,  they  find  their  way  to  the  bottom 
the  more  easily  the  finer  they  are,  and  thhn 
ai'e  pro])elled  by  the  motion  of  the  surf.'ice 
of  the  macliine  in  one  direction,  wliilsb  the 
coarse  ]iai-ticles  fif  gangue  are  the  more  easily 
rolled  along  liy  the  feed  and  wash  water  in 
another  directioir  hrcdiiar  ihcij  urr  cnarsv, 
and  stand  relatively  high  up  in  the  stronger 
part  of  the  current,  just  .as  a  big  vvhe.cl 
travels  ninre  easil\  M\cr  a  ruiigli  road  tba-n  a. 
■small  one.  77(/.s  is  irlnj  rlitKclij  cliissificd 
lirodiicts  arc  jur  iiiorr  insdij  cniicintraicd 
than  iiil.vfd  iirodiicis,  mid  {■fiii.sidrriiJ'hf  hrt- 
tir    irrii     llinii     rlnsrhi     srrriiiid     firnihi.r.ls. 


'J'liis  beiiiL;'  the  easi 
wbelhei-  "free  falling'  ' 
to  "  hindered  settling  ' 
centration.  In  ni\  ju< 
"  hindered  settling 
|)refei-able  because  I  In 
should  settle  with  the  ; 
any  dangei-  of  being  liii 
sion  if  the  classificatioi 
as  the  ideal  cannot  Ije 
so  that  tliere  will  alw  i 
particles  finer  than  tl 
seeilis  to  nie  really  ) 
margin  of  safety  by  adi 
ing  "  principle,  if 
Prof.   Stanlev. 


I    is  upeii   to  ipa-.sfcion 

products  are  superior 

for  subseipuMit  <u>n- 

Ignieiit,  at  first   sight 

]iroduels     wotdd     t)e 

tine    heavy    mineral 

gangue.  and  not  be  in 

I'lii^i  along  in  suspeii- 

1  bad  been  ideal  :  lait 

obtained  in  ))raeti('e, 

ays   be    |)resent    some 

lere    ought    to    lie.    it 

ireferable    to    allow    a. 

optine'  1  he  "  free,  f-ill- 

ible,    as   advocated  bv 
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Bv  H.  K.  Wood,  M.Sc,  F.K.Met.S.  (of  the 
Union  ()bservatoi.-y). 


inscT-ssiox. 

Mr.  G.  Hildick  Smith  <  McDilirri:  It  may 
1)0  inteivstinir  to  sdiiif  of  you  to  know  tliat 
the  local  earth  tremors  are  atfeetiiig  our 
uudergiound  \vorkiiiu;s  on  tlie  I'Vrreira  Dot!)), 
causiuL,'  troul)le  in  tlie  sliafts  and  in  the  mine 
generally.  When  a  ir.nu  r  oeeurs,  tlie  re,- 
sult  undei'ground  witli  iis  is  to  cause  fi  loud 
report,  often  attended  with  falls  of  ha.ngin>; 
wall,  the  shdck  being  generally  sufficient  to 
extinguish  ail  naked  lights  in  the  iieighbour- 
liuod   whi].'   it    i--  felt  most  acutely. 

Mr.  H.  A.  White  (Virr-]'rrsid(iii }.  Are 
yon  satisfied  that  it  is  not  thesi'  falls  that 
are  causing  the  tremors,  hiU  the  tremors 
that   ale  causing  the  falls'.' 

Mr.  G.  Hildick  Smith  <  Mi  mlini:  I  think 

the  Ideal  eiirtli  llei.i-ir^  are  due  to  slight 
movements  occurring  along  <lykes  and  fault 
j)lanes.  The  niovemeii;  is  made  jiossihle  hy 
reason  of  the  laige  areas  of  su|)erincumheiit 
strata,  undermined  l>y  sto|iiug  o|ierati()ns  on 
the  central  Kaiid  since  mining  conimenced 
about  ISiST.  Neither  saiid-tilling  nor  syste- 
matic ])ackiiig  will  pre\eut  a  gentle  subsi- 
dence of  tiie  hanging-wall,  portions  of  whi'.-h 
are  often  under  great  tension.  .\  general 
iiioveiiiem,  causing  an  earth  tremor,  thus 
gives  rise  to  local  cracks  in  the  hanging-wall 
pillars  which  often  breal;  up  .iinl  Falls  oi 
ground  occur. 


ix.vn.u'i;  ATio.x 


i'i;i;siiiKX'r. 


The  President:  (ientlenn n,  with  vour  per- 
juis-idii  I  Wduld  like  to  perform  a  very 
jjleasaiil  ceremony.  J  regret  I  shall  not  be, 
able  to  he  |)resent  at  the  next  meeting  owhig 
to  my  iiiuiiediate  de)>arttire  for  England, 
and  before  I  go  J  should  like  to  formally 
iiitroduo-  \our  new  I'residciit  to  you  ami 
welcome  him  to  the  chair,  and  ask  him  to 
close  this  meeting  for  me. 

Professf>r  (!.  H.  Stanley  then  look  the 
cliair, 

Mr.    A.    McArthur  Johnston  o'o.st-i'ref/- 


(li  III , 


.\li 


d. 


Ill .  1)1  f'  i)\ 


•xercising  your 


new  <luties  and  declaring  this  meeting  closed 
1  should  like  to  ask  our  members  here  to 
pass  a  very  hearty  vote  of  congratulation  to 
.Mr.  Kichardson.  our  retiring  President,  for 
the  excellent  way  in  which  he  has  conduct- 
ed the  meetings  of  this  Society  during  the 
past  year.  J  am  sure  I  need  say  very 
little  both  with  regard  to  the  person- 
ality of  Mr.  Hichardson  and  to  the  way 
in  which  he  has  conducted  thest^  meetings. 
Ydu  all  know  him,  or  ought  to  know  him, 
as  Well  now  as  1  do,  and  I  theri^foi'e  only 
re(|uiri;  to  ask  xoii  to  join  with  me:  hut 
;dong  with  this  vote  of  congratulation,  I  am 
soiT\  to  say  we  have  to  include  a  farewell 
note.  -Mr.  Hichardson,  after  a  residence  of 
about,  2o  \ears  on  the  Witwat^rsrand,  is 
leaving  us  and  going  to  tr\  his  hu-l;,  \\e 
might  say,  somcM  here  else.  I  am  sure  you 
will  all  agree  with  me  that  we  are  sorr\  to 
lose  Mr.  liiidiardson.  He  has  been  an  ex- 
cellent member  of  this  Soeiets.  and  an 
exceedingly  useful  man  in  every  ])art  of  the 
Kand  particularly,  and  of  the  Transvaal,  in 
which  he  has  been  situated  so  long.  We 
all  w  ish  him  a  very  pleasant  tri|)  Home,  and 
when  he  reaches  Home,  or  wherever  it  is 
that  he  is  determined  to  make  his  home, 
we  ho))e  that  vei-y  gor)d  luck  and  iimspi'i'ity 
will  atti'iid   him  in  the  future. 

Mr.  Alex.  Richardson  iRiHriiuj  I'nxi- 
ilriilj:  1  wish  to  I'xpress  to  _\ou  Air.  Alc- 
-\itlnir  .lolmston.  and  to  you  gentlemen,  my 
deep  appreciation  of  the  very  kind  remarks 
you  have  made  regarding  me,  and  your 
hearty  endorsement  of  them.  If  there  is  any 
complaint  1  have  to  make  it  is  that  l)\  this 
assurance  of  .\our  enitlial  friendship  \du, 
make  it  all  the  harder  for  me  to  bring  to  an 
end  m\  long  association  with  the  lland  and 
all  its  >,ips-and-downs,  and  my  14  years' 
close  connection  with  the  Society  in  all  its 
lively  and  up-to-date  work.  1  am  sorry  that 
I  sliall  be  unable  directly  to  assist  I'rof. 
Stanley  and  his  colleagues  in  tlii'  forthcoiii- 
iiig  yeiU'  to  any  great  extent,  but  I  hope  that 
opjiortunities  will  arise  on  the  other  side 
of  the  water  to  help  the  Society  along,  and 
should  they  do  so,  I  shall  have  the  greatest 
ph'asure  in  doing  all  1  can  to  keep  u|i  the 
liigh  reputation  that  the  Society  has 
achieved  on  the  other  side.  T  do  not  think 
there  is  anything  1  ean  add  excciil  tr)  thank 
you  all  most  heartily  and  to  express  the 
hope  that,  if  I  cannot  see  all  of  \du,  that  I 
(•.■rtainly  shall  see  a  great  number  of  you 
before  long  on  the  other  side,  not  as  leaving 
the  (country,  but  as  coming  Home  for  a  good 
holiday. 
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The  President:  i  do  not  feel  able,  at  prii- 
seut,  tn  add  anything  to  the  thanks  I  ex- 
pressed previously  for  the  honour  you  have 
done  me  in  eleleting  rne  t-o  this  chair.  Willi 
regard  to  the  membership,  we  only  want 
al)out  250  to  equal  or  surpass  the  previous 
record,  and  I  tliink  that  one  of  the  ways  in 
which  we  should  signalise  the  attainment 
of  o\u'  majority  would  he  to  make  a  very 
special  effort  to  increase  our  membership 
TJiere  are  now  nearly  1,000  members,  sn 
that  if  every  four  of  them,  as  a  result  df 
tlieir  efforts,  can  only  bring  in  one  m^rc 
member,  we  shall  just  about  succeed.  Of 
course,  we  should  like  every  member  tn 
bring  in  a  new  member,  but,  perhaps,  that 
is  toil  nuicli  to  hope  for;  still,  by  concerted 
effort — and  it  is  not  a  very  gi'eat  effort  either, 
1  tliink — we  should  certainly  be  able  tn 
make  a  fresh  record  of  membei'ship. 

Then,  with  regard  to  the  papers.  !Mr. 
Piichardson  has  already  appealed  for  mori' 
papers,  not  necessarily  long  papers,  taking 
up  very  much  of  one's  time,  but  something 
on  the  practical  and  >iseful  points  which 
come  to  one's  notice  in  the  coiu'se  of  one's 
every  day  emjjloyment.  But  some  of  us 
can  do  more  than  thai.  It  is  merely  a  mat- 
ter of  making  up  one's  mind.  In  the  first 
place,  one  has  tn  secure  a  promise  to  do  s", 
and  once  a  man  luis  promi.sed  a  paper  it  is 
usually  forthcoming.  I  think  most  of  us 
must  know  someone  -who  is  likely  to  con- 
tril)ute  a  jiaper.  It  is  only  a  mutt.er  nf 
pegging  awii\  at  him  long  enough  tn 
seciu'e  it.  it  certain!;,  tal^es  time,  and  1 
a|)preciate "  the  fact  that  I  have  got  twu 
niiiiitiis  within  which  to  pi-epare  an  address. 
I  must  say,  in  conciusinn,  tliat  the  excel- 
lent way  in  which  Mv.  Jiicliardson  has  dis- 
charged his  dtities  has  made  it  very  hard  for 
me  tn  emulate  him;  but  I  will  do  my  best. 

The    nicrting   then   terminatoil. 


Contributions  and  Correspondence. 


I.Al'Xii|':i;  (iHADKS  l-'oi;  SAXI)  IM'TvP, 


The  accMiii|iany  ing  t'nipirii-al  formuhe, 
talilc  and  cvn'vc  (si'i'  iirxt  page)  are 
l>ascd  nil  nbsrr\  at  inn-<  iwilhiii  the 
hmits  shnwn)  upmi  iln'  tlnw  nf  pulp 
under  large  scale  wmlsing  cniulitinns.  and 
refer  In  nrdinav\  sand  residue  pulp  as 
used  fnr  mine  lilling,  wliieli  cnntains  about 
4^'    pyrile,    and  nf   which  up   to   lO'/'  of  the 

*  Sec  this  .Iniimill,  .Uii..  lilllil.  p.  'H-i;  .Iiiti<>,  1i(ll!l,   (i.   4411: 
.Sept.,  i;il:i,  p.  lil  ;  and  Dw.,  IIIK;.  p.  .nis. 


solids  are  retained  on  a.  60-mesh  (0.010  in. 
aperture)  screen.  The  many  factors,  Ivotli 
in  a  reductifin  works  and  in  underground 
sandfilling,  affecting  the  launder  grade  on- 
which  pnlj)  will  tfr)w,  cause  the  exact  grade 
required  tn  vary  in  each  case. 

In  general,  ■  the  conditions  tending  U*- 
necessitate  an  increased  launder  grade  or 
higher  water  ratio  are  small  vokune  of  pulp ; 
frequent  sharp  curves  in  laiuider;  wrong 
shape  and  rough  internal  surface  of  lainider ; 
imeveimess  of  lauiider  gi'ade  ;  and  large  size- 
of  sand  particles  and  high  percentage  of 
pyrite. 

Conversely,  a  large  volume  iif  pulp  tlow- 
ing  in  a  well  designed  and  laid  launder  with- 
out curves,  and  containing  much  slinie  and 
few  coarse  or  pyritic  particles,  requires  less 
gi'ade  than  is  usually  required  for  sand  [lulp 
in  practice. 

In  the  installation  of  a  launder  it  is 
usually  desirable  to  increase  the  grade  by, 
say,  one-fifth  round  cui-ves,  as  well  as  for 
some  distance  at  the  head  of  the  launder 
in  order  to  overcome  tlie  initial  inertia  of  the- 
pulj)   until  it  attains  its  normal  velocity. 

As  a.  ready  approximation  for  the  conver- 
sion r»f  degrees  to  percentage  gi'ade,  each 
degree  may  be  taken  as  equivalent  tn  ]3  |)er 
(^ent   grade. 

AV.    A.    C.VLDKCOTT. 


THE  THIRD  ANNUAL  MINING 
EXHIBITION. 

Tin'  Tliird  -\nnual  Mining  Kvliiliition.  (»i-gani.secl' 
by  tlie  Clieniical.  Metalliir<,'ifal  and  Mining  .Society 
of  Soiilli  Africa,  was  lielii  at.  the  Volunteer  Drill- 
Hall,  T«  ist  Sti-eel,  .loliaiinesliurg,  dnrint;  the  |pi'rii«il 
19tli  to  oOtli  May  iiichisive. 

At  lilt'  opL'iiiiiH  ceicniony  on  Tuesday  tlie  I'.ltli 
May.  there  was  a  lar,i;e  and  rein-esentativegatlu-iinf^ 
of  ItMiliiif,'  citizens  and  miniii<i  men.  Mr.  .Alex. 
Richanlsini.  ['resident  of  the  Society,  was  in  the 
Chair,  and  was  supported  on  the  platform  \>y  the 
nienihei's  of  the  Kxliihitioii  (Committee — Mr.  \V. 
CulU'ii  (('hainnan),  I'rof.  C.  H.  .Stanley,  Messi-.s. 
A.  F.  (Jiosse,  J.  E.  Thomas,  Mr.  K.  A.  Walleis- 
(President  of  the  Transvaal  C'himher  of  Mines), 
Jus.  liittlejolin,  W.  R.  Howling,  Prof.  J.  A.  WilUiii- 
.son  (Chairnian,  South  African  Red  Cro.s.s  Society), 
P.  (lazaletaml  K.  J.  Trump  (representing  the  Judges 
of  the  -'Safely  Kiisl  "  Exhibits),  Dr.  (i.  S.  Coistor 
phine  (Principal  of  the  S.  A.  School  of  Mines  and 
Technology).  Amongst  other  pi-oniinenl  mining 
men  present  were  Messrs.  R.  W.  Scluima<-hei-,  S. 
Evans,  ,1.  Munro.  H.  Stuart  Martin,  W.  T.  Crahani, 
R  Shanks  (Inspector  of  White  I.ahoui),  A.  C.  (Jill, 
R.  Ilosken,  \V.  Moses  (Inspector  of  Mines).  S.  II. 
Pearoe,  K.  L.  Graham,  J.  Gray,  W.  Elsdoii  Dew- 
(President,  S.  A.  Institute  of  Electrical  l''.ngiin'ern)^ 
M.  Torrente,  .1.  It.  Williams  and  E.  I'arrar. 
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Mp.  A.  Richardson  iPrrsulrut  of  ihr  Sorl,/ii), 

said  on  helialt  nf  tliu  t'lieniioal,  Jlelalhirgical 
and  Mining  Sucieiy,  1  liefi  In  extend  to  jou  a 
lieai'ty  widcnme  :  and  l)el'e>ie  asking  Mr.  Wallers 
to  o|j.  M  tile  Exliibition  I  >lioiild  like  to  make  a  lew 
explanatoiy  leniarks  (•i>n<'erning  it.  The  Society 
lias  always  taken  an  active  interest  in  matters 
ediicatidiial  and  luimanitarian,  and  these  Exhibitions 
are  (he  ontciime  of  that  interest.  The  educational 
value  of  such  a  Mining  Exhibition  as  this,  lies  in  the 
(i]i|H>rtiinily  it  aH'ords  members  of  the  imlilie  to  come 
and  inspect  minin<;  appliances  and  models,  to  attend 
lectures  and  demonstrations  giyen  by  experts,  who 
have  kindly  \oliinteered  their  services,  and,  L,'ener- 
ally,  to  hriim'  themselves  into  touch  with  mining 
and  its  many  problems.  The  hiiinanitarian  aspect 
is  one  to  which  we  liave  alw.-iys  been  keenly 
attracted.  Many  years  a^o  the  Society  ditl  smne 
notable  [lionecr  A\"ork  in  reference  to  miners"  phthisis 
and  to  safety  measures  in  niiniiig,  and  was  succe.ssful 
in  arousing  a  very  general  interest  in  matters 
relating  to  the  amelioration  of  underground  condi- 
tions ;  and  that  it  still  keeps  its  ideals  alive  is 
shown  by  its  recently  greatly  assisting  in  the  forma- 
tion of  the  South  -African  Red  Cross  Society.  The 
dissemination  of  knowledge  and  the  protection  of 
liiinian  life,  then,  are  the  two  objects  chielly  aimed 
at;  and  in  adilition  to  these  it  may  be  mentioned 
that  every  encouragement  is  given  to  display  of  th 
ra\v  material  products  of  the  country  ;  and  every 
facility  is  allonled  the  small  man  (small  that  is, 
rinancially  speaking),  to  bring  his  ideas  and  inven- 
tions to  the  general  notice  ;  and  it  is  very  encourag- 
ing to  be  able  to  record  that  the  objects  of  the 
Society  have  met  with  the  approval  of  the  public, 
ivhicli  attended  the  lirst  Exhibition  to  the  number  of 
10,111)11,  the  second  to  the  number  of  nearly -20,000, 
and  we  hope  they  will  attend  this  third  exhibition 
in  still  greater  numbers.  Of  course  all  this  cannot 
be  accom|ilislied  without  considerable  outlav ,  and 
liere  we  b.ne  to  thank  the  various  commercial  hrms 
who  have  rented  space,  an  expenditure  which  we 
trust'  they  will  lind  more  than  justilied,  and  the 
('hamber  of  Mines  which  has  given  us  a  monetary 
grant.  With  assistance  in  these  ways  we  are  able  to 
meet  the  expense  which  must  necessarily  be  in- 
curred. Kegarding  the  general  organisation  of  the 
Kxhibition  we  have  to  acknowledge  helpful  assist- 
ance from  several  i|uartei's.  Through  the  kind 
otlices  of  Major  .lones,  tlie  District  Stall' OHicer,  we 
have  lieeii  enabled  to  obtain  the  use  of  this  Drill 
Hall,  and  the  Exhibition  Committee,  consisting  of 
Messrs.  Crosse,  Moir,  Stanley  and  Thomas,  with 
Mr.  \V.  (.'ullen  as  its  energetic  chairman,  and  Mr. 
Fred  Rowland  as  its  indefatigable  secretary,  has  as 
I  think  you  will  admit,  done  its  work  most  credit- 
ably. W'c  are  also  iiiuidi  indeliti'd  to  the  Rand 
Mutual  A.ssurance  Society  for  stimulating  interest 
in  safety  measures  by  generously  ottering  prizes  for 
.safety  devices,  and  to  Mr.  R.  N.  Kotzc.  the  Govern- 
ment .Mining  Engineer,  and  other  gentlemen  for 
giving  their  services  as  judges  in  this  connection, 
and  to  the  judges  who  will  make  the  awards  with 
reganl  to  the  Red  '  ross  Society's  ambulance  ex- 
hibits ;  and  linally,  we  wish  to  rei'ord  our  apprecia- 
tion of  the  sympathetic  spirit  shown  by  Mr.  E.  A. 
'Wallers,  the  President  of  the  Chamber  of  Mines,  in 
(•(nniiig  here  this  afternoon  to  identify  himself  with 
the  work  that  is  being  done,  and  to  help  it  on  its 
way:  and  I  now  have  great  pleasure  in  asking  him 
to  open  this,  ili,'  Third  Mining  Exhibition. 

Mp.    E.    a.    'WallePS   saiil    that   it    was   a   great 
pleasure    to    liiin    to    he    invited    to   open    such    an 


Exliibition.  To  be  i|uite  frank,  the  pleasure  wms 
increased  by  the  knowledge  that  he  was  not  rei|uired 
to  do  much  speech-making  speech-making  was  one 
of  those  occupations  classed  as  dangerous.  He 
took  it  they  were  all  striving  after  that  eliiciency 
which  is  absolutely  necessary,  and  the  work  of 
that  Society,  particularly  Ihrougb  that  Exhiliition, 
was  a  very  valualde  contribution  to  those 
ett'orts.  He  knew  tliat  the  Cliemical,  Metal- 
lurgical anil  Milling  Society  had  activ  ities  in  maty 
ilirections.  but  as  their  I'hairman  bad  exidaineii, 
their  two  great  objects  were  the  encouragement  if 
the  sniitll  man— tlie  stimulating  of  his  inventive- 
capacity,  and  the  developmeiitof  the  "Safety  First 
campaign.  As  regards  the  lirst  object  he  iniagiiitil 
that  there  were  few  places  which  oll'ered  better 
facilities  than  this.  The  small  man  was  in  <'onstant 
touch  ^\\^\^  his  v\'oiU  on  the  mine,  or  was  studying  at 
the  technical  nni\ersitv  in  the  cxenirig.  Those  wi  o 
administered  this  industry,  lie  knew  well,  ha  ■ 
always  been  anxious  to  tind  out  the  man  with  thosf- 
devices  and  inventions  of  various  desctiptions  whicii 
largely  helped  to  soUe  the  problems  with  which 
they  were  faced.  .After  all,  the  niaiiagers  and  the 
heads  of  departiiicrits  on  a  mine  were  busy  peo|.lr , 
and  it  miubt  be  that  sometimes  an  invention  or 
device  had  not  received  the  coiisiileration  due  to  it. 
This  Society  stepped  into  the  brea<-h,  however,  in  a 
most  ellective  nianner,  as  could  be  seen  by  the  num- 
ber of  exhibits  there  that  day.  As  to  the  Safety  Fiist 
Committee  it  was  a  movement  which  appealed  to 
him  very  much.  Employers  had  always  had  tie 
greatest  concern  for  the  safety  and  welfare  of  their 
employes.  In  eighteen  months  the  movement  had 
been  initiated  and  put  on  its  present  basis,  and  had 
gained  an  enormous  imjietus.  The  Committee  had 
cidlected  exliiliits  from  America  and  other  parts  of 
the  world.  It  was  possibly  to  be  regretted  that  the 
moveinenl  was  not  initiated  in  its  present  form 
earlier.  However,  as  it  was  to-rlay.  both  tho.se  vvl  .> 
administered  the  industry  and  the  mine  vviuke.'s 
themselves  had  taken  it  up  with  great  eiithusia-i.i. 
It  was  obvious  that  no  movement  of  that  nature 
could  be  successful  unless  it  had  the  .sympathy  of 
the  men  employed  on  the  mines.  The  Safety  First 
Committee  was  a  very  strong  one.  and  it  had  the 
advantage  of  the  ]ir/ictical  advice  and  .sympathy  i>f 
the  (Government  .Mining  Engineer  and  his  oIKcials. 
Mr.  W.  CiiUen  and  Mr.  .Archbold  (one  of  the  Mine 
Inspectors)  would  deliver  lectures  dealing  with  the 
subject  during  the  peiiod  tlie  Kxhibition  would  be 
open.  The  men  were  being  interested  in  thei|Ues- 
tions  that  were  raised  for  (liscnssion  on  the  [loints 
put  before  them  by  Mr.  Arclibold  at  other 
lectures  on  the  mines.  The  enterprise  of  the 
Society  in  promoting  thosi>  exhibits  had  met  with 
tlie  success  that  it  merited.  Larger  numbers  visited 
the  Exhibition  of  l!li:i  than  in  previous  years,  and 
he  was  sure  that  the  piesent  luie  would  he  a  record. 
He  congratulated  the  members  on  their  decision  to 
hold  the  exbiliitions  annually,  and  he  was  certain 
that  the  exhibitions  would  continue  to  extenil.  a"d 
would  continue  to  I  lie  benelil  of  I  he  mining  industry, 
and    therefore   of  the  cnmmiinity   geneially. 

Mp.  'Wm.  Cullen  i>roposed  a  vote  of  thanks  to 
Mr.  Wallers,  who.  In'  remarked,  bad  attended  tie 
Exhibition  .at  gicat  personal  inconvenience.  The 
presence  of  Mr  Wallers  showed  the  corporate 
sympathy  of  the  Chamber  of  Mines  with  the 
objects  of  the  Exhibition.  Mr.  (Jullen  then  read 
the  report  of  the  judges  legarding  the  "Safety 
First  '  exhibits  sent  in  to  the  Mining  Inhibition  for 
competition,  showing  thut  as  a  result  of  their  exairii- 
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luttion  they  have  come  to  the  following  unanimous 
<lecision  : — 

Cla>s  A.— The  foUowinj;  prizes  have  been  iiwiirded  : 
First  prize  of  £25  ami  silvei-  nicilal,  No.  12,  Mr.  K. 
Nowaj;,  Dynamite  Factory,  MoMilerfontein,  for  a 
safety  clip  for  the  prevention  of  niislires,  etc. 
Second  jnize  of  £1.")  and  hronze  medal.  No.  10,  Mr. 
A.  W.  Limlheri;.  Ferreira  Deep,  Ltd..  Johanncsliurj;, 
lor  an  nverwimliii;,'  dinii-e  f,ir  electric  Imists.  Third 
prize  of  1 10.  No.  4.  .Mr.  Otto  K.  l)i<k,  Geldenliiii^ 
Deep,  Ltd.,  Cleveland,  for  asafety  har  with  pejjs  for 
locking  haii^'iii':;  stamps  in  position.  The  following' 
are  lii};hly  commended  :  No.  13,  Mr.  J.  H.  Knlhven, 
P.O.  r>ox  62.53,  JohaiineshnrL;.  for  an  iniproveil 
automatic  safety  catcli  for  mine  ca;,'e-  ;  Nd.  He.  Mr. 
A  dob,  \'an  Kyn  Deep.  Ltd..  Benoni,  for  a  safety 
hook  for  altacliin^' wiudinw  rope  to  truck;  No.  17, 
Mr.  A.  W.  K.  Schieder.  .S4."?,  Jules  Street,  Malvern, 
for  ••  safety  e.\plosi\es  1m)\. 

Class  15.  —The  judi;e-  make  no  a\vai<l  under  this 
section. 

Class  C.  -The  prize  of  fill  1(11  the  lie>i  esliihil  of 
an  enclosed  lamp  is  awarded  in  .Mr.  ti.  li.  <'iuter, 
K. ().  Bo\  94,  .loliannesbur;;.  The  lampcxhihited  by 
Me-srs.  Kyan  Bros.,  was  liighly  commended.  The 
iud,;;es  legret  that  no  suitable  candle  lamp  lias  been 
cxhihited. 

Mr.  K.  N.  Kot/.e  (Government  Mining  Kngineer) 
was  the  Chairman  of  tlie  dudgini;  Committee,  which 
consisted  of  Messrs.  1'.  Cazalet,  F.  .1.  Tnimp,  W. 
Calderand.I.  E.  Timmas. 

The  ceremony  concluded  with  a  \ote  of  tlianks  to 
the  (^hairman,  and  the  larjie  number  of  visitors 
proceeded  to  inspect  the  exhibits. 

For  this  Exhibition  ilie  Satety  First  Cmumittee  of 
the  Rami  .Mutual  .Assurance  Co.,  Ltd.,  oftered  a 
number  of  money  prizes  and  medals  for  the  best 
exhibits  sent  in  to  further  •' >Safety  First "'  mi  the 
mines,  while  the  South  .African  Ked  Cross  Society 
offered  further  prize-  for  Ambulance  Appliances. 
It  w.is  not  found  possible  to  make  the  awards  for  the 
latter  exhibits  until  the  closing  day  of  the  Exhibition 
when  the  judges.  Dr.  A.  H.  Watt  (of  the  Simmer 
and  Jack  Hospital),  Mr.  Edf;ar  I'am  (Manager  of  the 
<4eldenliuis  Deep,  Ltd.).  Mr.  T.  A.  Forrest  (Amlm- 
lance  Su|jerinteiiileni  of  the  East  Kand  Pro]uietary 
Mines)  and  Mr.  A.  D.  Maxwell  (Transvaal  Miners' 
Association),  awarded  the  piize  of  to  and  bronze 
nieilal  for  the  best  stretcher  for  underground  use  to 
No  3.  Mr.  H.  d.  Heasley,  Luipaards\lei  Estate  and 
Gold  Minin- Co..  Ltd.,'P.O.  Box  -IS,  Kiugersdmp. 
The  Stretcher  exhibited  by  Mr.  T.  Little  (No.  Kl, 
was  highly  commended.  No  awards  were  made  in 
the  other  two  idasses  fm- which  prizes  were  otlend. 

The  fidlowing  is  a  list  of  the  Exhibits. 

Note. — The  ilcscrijjtioiis  r/ivni  iirre  for  Ih:  iiinst 
part  supjilied  by  the  exhibitors. 

iNinvinu.vL  KXiiiisns. 

1.  Mr.  J.  CwvillimXE,  East  Rand  Proprietary 
Mine-s,  Ltd.,  P.  U.  Kox  S(J,  East  Rand :— Improved 
Battery  Ore  Feeder.  — This  is  de\ised  to  ensure 
greater  regularity  of  delivery  of  ore  to  battery  mor 
tar,  and  increaseil  ciusliin;;  etiiciency 

2.  Messrs.  Ci:.\i;i;s  X  C.\mi'HK1,i.,  Gednhl  Pro- 
prielary  Mines,  Lt<l..  P.  O.  Box  41.  Springs:— 
Patent"!  )verhead  .Mechanical  Haulage  Jockey,  suit- 
able for  wire  ropes  from  ;'.  in.  to  1  in.  diameter. 

3.  Mr.  W.  n.M.v,  Viflage  Dee|).  Ltd.,  2,  West 
Avenue,  A'illage  Deep.  Johannesburg  :-Model  of 
Tappet  and  Stem  Gui  le  for  Stamp  .Mills.  The 
tappet,  has  a  special  gib  ensuring  eijual  bearing  sur- 
faces on  front  and  back  of  key,  thus  preventing  dis- 


tortion. The  gib,  being  lompics-cil  .ndiiiid  sieu.. 
secures  it  to  ta[ipet  with  a  noii  slipping  gri|i.  The 
stem  guides  provide  an  iisv  methi>d  of  reiiewin, 
stems,  and  keep  the  battery  in  perfect  alignment. 

4.  Mr  S.  EvAMS,  79,  Nnggel  Street,  Joliannc-- 
burg:  Three  Fly  Tr.ips  as  uscil  at  the  I  lov: 
.Mines. 

5.  Mr.  .\.  R.  FiiVKlt,  P.  O.  <  Hloslidop  :  -Portai.lf 
Ilighpressure  Shoiver  Balli.  This  .ippKiatn-  i- 
devised  for  u.se  in  mining  lamps  and  other  place- 
where  no  water  pres-urc  evisis.  ll  cousists  of  a 
water  container,  Inddiny  about  two  gallons,  litleii 
with  pressure  pump.  .\  rose  is  :itlached  to  a  lianil 
container  (lifted  with  a  controlling  val\e  to  prevent 
waste  of  waer)  connected  with  the  water  containe; 
Ly  a  light  hose 

"tj.  Mr.  K.  G.\y,  lloodcpiiort  liiiled  Main  Reit 
G.  .M.  Co.,  P.  O.  Box  II.").  Koodepooit  :  Stope 
Measiiiing  fnstriimenl.  .\  de^  ice  lor  economisinu 
time  and  labour  and  fioiliiing  the  work  ol  -top.- 
nie  isiirement. 

7.  Mr.  J.  M.  G(it'i;i.i.\ .  Biakpan  Mines,  I.tii  , 
P.  ().  Box  3,  Biakpan  :  .Method  of  utilising  oh' 
wire  rope  to  strengllieii  mini'  timlier. 

s.  Mr.  F.  Hu.l.,  P.  <».  Box  3747,  .loliaiinesl.ni;.;  : 
\.  Two  Designs  oi  ••  Uniicisal  Lubricating  llidlers." 
Wire  Kope  Idlers,  Five  Roller-.  Twd  Frames,  Sliit 
ing  Cradle  with  Brake:  with  Bine  Print.  ^"^  These 
are  bnilt  up  in  parts,  which  can  be  renewed,  and 
having  an  internal  chamber  for  grease  reserve  run- 
ning (Ui  a  s'ationary  shaft.  The  whole  surface  of 
roller  utilised,  (h)  Revolving  shafts  run  olV  hollov 
rollers  charged  with  grease  in  dust  proof  boxes.  2 
Model  of  1  iiiversal  .Mining  l!lo(k  and  Ties:  with 
IJlue  Print.— Designed  to  lake  load,  portable.  ieailil.\ 
applied,  an  '  easily  constructed,  to  c^iny  any  weight. 
3.  Universal  Reversing  ChncU  for  Binding  Small 
.Mining  Timber  or  Poles  with  Wire:  with  Blue 
Print.  —  Designed  for  assembling  and  hinding 
straight  wattle  tree  poles  for  mining  puriioses 

9.  .Mr.  A.  Jon,  Van  Ryii  Deep.  Ltd..  1*.  ( l  Box 
22."i.  Benoni  : — Arrangement  lo  give  alarm  il  supply 
of  water  lo  cylinder  jacket-  and  inlenoolei  of  ait 
coinpiesscu-  fails.     Drawing. 

10.  .Mr.  G.  E.  Koiii.Mi  \  It;,  I'.  <>.  Bos  NKS.'v. 
Johannesburg  :  — tine  Working  Model  of  •The 
Paracentric  Roller  Mill,  with  lour  Plan-.— The  mill 
consists  of  .1  cylindiii-al  siiell,  in  which  a  nnmln  r  ot 
rollers  are  caused  to  tiiiii.  crushing  the  ore  in  the 
process.  It  is  suitable  for  erection  in  exi-lin;;  build- 
ings, which  only  iei|iiirc  alterations  to  loiiiidation-  : 
and  its  use  will  ensure  a  s:iving  of  power,  beltin-. 
lubricants,  and  general  mainlemiiice. 

11.  Mr.  S.  M.\sTKi;s.  New  Heriot  li.  M.  Co..  Ltd.. 
P.  (I.  Box  II),  Cle\elanil  :  Trallic  Imlicalor  foi 
Motor  cars,  Ro:td  Vehicles,  etc.  This  (-onsisfs  of 
of  two  sets  of  lamps,  one  set  at  rear  of  ^ehicle  fot 
observation  by  following  vehicles,  and  one  -et  in 
front  for  signalling  to  pedeslrians  and  contiollers  of 
trallic. 

12.  .Mr.  E.  M('Cill;ssl.^ ,  Knighl  rcnii.il.  Ltd.. 
P.  O.  Box  91,  (.ermisloii  :  Machine  Designed  foi 
making  Tamping  Sticks.  Bkkmh  Handle-,  eti-.  This 
machine  should  be  run  al  ."i.dOU  rcMdution-  pei 
niinuti-  to  accomplish  it<  work 

13    Mr.  D.  Mi;L.\ciii..\x.  I(>.  Mellc  Street,  .lohan 
neslmrg:  —  r'";    Moilels   of   Deta<halde    Bits.      (I,) 
Patent  Spray  for  Hammer  Drills.-   This  dn-t  allayei 

is  desii;ned  to  cany  the  water  lo  tl iid  ol  the  hole 

while  it  IS  being  drilleil. 

14.  Mr.  P.  T.  B.  MciKiilsin  .  WitwHlersrand  (;.  M 
Co..  I'.  •>.  Box  I,  Knighl-  ;  Improvi^d  Slat  Gate  fot 
Sind  Cidlecting  Vats.    -This  devi< liviate-   use  ot 
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camas  roller  l)liii<ls  ;  it  lisis  water-tight  joints,  and 
is  easy  anil  ettii'ieiit  in  adjustnient. 

15.  Mr.  K.  I'KNHKRTHV.  Robinson  Deep  G.  M. 
Co.,  I',  (t.  Box  13H2.  Jolianneslinrg  : — Specimen  ol" 
Pitchblende,  trinri  'J"  renwii  h  Mine-s,  St.  |\e?-,  Corn- 
wall. 

I(i.  Mr.  V.  a.  A.  Ki)1!K1;Ts,  Kniuht  Central,  Ltd., 
1'.  ().  Box  ill,  Cernii.ston  :  Sample  Mixing;  Table, 
for  use  in  Assay  Ollices,  designed  to  prevent  the 
es<;ape  anil  conseijnent  iidialation  <if  diist  while  the 
snpjdies  are  bein^  niised  and  ipiartered  tor  assay 
purposes. 

17.  Messrs.  G.  A.  and  li.  i;i)i;i;i:  rsoN.  May  Con- 
solidated (;,M.  Co.,  r.  ().  Box  ."ill,  GerTriiston  :  — 
The  Dnndi-bell  Fine  Crnsliin;;  Mill.  This  is  an 
improved  type  of  roller  mill.  The  roller  is  of 
iluinb-liell  shafje,  the  emls  ^^i  whieh  are  bevelled 
and  lit  into  grooves.  There  are  two  faces.  The 
niacliine  is  fed  similarly  to  tube  mills,  and  the  pnlp 
therefrom  is  classilied  and  over-.s'ze  antoinalically 
retiirneil  to  mill.  It  isclainieil  that  it  is  r'heapei  and 
costs  less  for  power  and  maintenance  than  tube 
mills. 

1>S.  Mr.  A.  \V.  U.  SciiiKUKK,  :US,  .Inhs  .Sucet. 
Malvern  :-  .\Ioilel  of  Portable  Slope  Box.  to  be  used 
in  orilinary  method  oi  workin;; :  also  used  as  a  self- 
tilting  box  at  the  end  of  shaUeis  in  flat  stopes. 

19.  Messrs.  A.  and  P.  A.  Smorknhuri;.  1,  Old 
Market  BiiiMings,  .lohannesburg  :  — Plan  and  Model 
of  a  Self-closing  ami  Self-ilisinfecting  Vault  Closet, 
fiy-proof  and  hygienic.  For  use  either  underground 
or  on  the  surface.  It  is  eniptied  by  means  of  suction 
into  an  hermetically  'losed  tank  for  remo\al  to  ile- 
positing  site.      (Jdourless. 

2(1.  Mr.  S.  II  Stkki-s,  Crown  Mines,  Ltil.,  "The 
Firs,"  Kooilepoort :  End  l.iners  for  Tube  Mills. — 
The  liners  are  desigiK-d  to  give  a  maximum  life  with 
minimum  cost.  Wear  in  II  months  mdy  1  inch  in 
most  cases. 

21.  .Messrs.  TiinMsux  iV:  MiDouoAiJ,,  P.  ()  Box 
.^•1.  Maraisbui_'  :— Patent  Detachable  Head  for  Rock 
Drills 

22.  Mr.  C.  ToiiMUs,  East  Rand  Proprietary  Mines, 
Ltd.,  P.  ().  Box  l.'.ll,  Fast  Rand  :  Improveil  Sample 
Divider.  -Devi<e  is  designed  for  giving  an  aicurate 
division  of  mine  samples  after  passing  through 
enisliHrs.  Will  gi\e  an  accurate  ;:lh,  .;th,  or  Jth  of 
original  sample  as  recpiired  for  pulverising,  ("an  be 
use<l  safely  for  giving  accurate  divisicm  of  samples 
from  reducrtion  works. 

23.  Mr.  H.  TVZZKK,  New  Mo.lderfonlein  C.  .M. 
Oo.,  I,td.,  P.  U.  Box  25,  Beimni  :  -.An  Impmveil 
Device  for  Hamming  Concrete,  FarthworUs,  arrd  the 
like. 

24.  .\lr.  .1.  A.  W(H)iiiiui;x,  Messina,  Northern 
Transvaal  :  (ii )  Specimens  of  Mineral  and  Book 
from  Messiiui  Mine.  (h)  Model  of  Portion  of 
Messina  ('o|)per  Mine. 

25.  Mr.  W.  A.  l,ii.Mi!AHr>,  Rietsjirnil,  P.  O.  (Iioot- 
afdeeling.  Maiieo  :  —  Two  specimens  of  "  Clay 
Stone."  This  is  represented  to  be  suitable  for  talile- 
tops.  kitchen  lloors.  and  for  similar  purposes.  It  is 
easily  worked,  .mrl  can  be  obtained  in  slabs  of  about 
>*  ft.      -f  ft.,  and  smaller  sizes. 

"s\n;iv  hii.st"  I'.xilJiui'.S. 
Prizes  were  oltercd  for  the  best  Fxhibits  of  a 
Safety  Device.  .Appliance,  or  .Method  of  Pidcedure, 
the  biiimjiilr  idea  of  the  Fxhibitor,  and  to  be  of 
praetii'al  value  f(n-  the  pnipose  of  preventing  acci- 
dents to  wcnkers,  or  minimising  the  etl'ei  ts  of  such 
accidents,  in  or  on  mines,  and  lie  such  as  have 
not  hitherto  been  in  general  use. 


Cla.ss  a.— First  Prize,  £25  and  Silver  Medal ;  2ad 
Prize,  £15  and  Bronze  Medal  :  Third  Prize,  £10. 

Class  ]>.  (open  to  Commercial  Firms  ami  Agents). 
— F'irst  Prize,  Silver  Medal  :  Second  Prize,  Bronne 
Medal.     (No  award  made). 

1.  Mr.  RoisKRT  Brow.v,  Glencairn  Main  Reef 
(i.  M.  Co  ,  P.  O.  191,  Germision  :  -A  Safety  Device 
for  Use  on  Skips  in  Incline  or  Vertical  Shafts  (model 
of  skiji  with  device  attached.  -Safety  catches,  which, 
on  the  rope  breaking,  are  actuated  by  a  spiral  spring 
in  a  boss  attached  to  the  distance  piece  of  the  bridle 
of  the  skip,  to  catch  on  to  the  timber  framing  in  the 
shaft. 

2.  Mr.  J.  P.  Ci;n.nii-k,  3,  Band  Buihlings,  Avenue 
Road,  F(udsburg  : — (a)  Safety  De>  ice  for  the  Pre- 
vention of  .\ccidents  in  Shafts,  Lifts,  and  the  like 
(drawing).  —  The  device  is  worked  by  means  of 
clutches  c>nnecled  with  rope  tackle,  «hi(di,  when 
hoisting  rope  breaks,  causes  the  weight  of  cage  to 
draw  clutches  in  position  againstface  of  guides,  thus 
gradually  stopping  falling  cage.  (1:)  Safety  Device 
for  the  Prevention  of  .Vceiderits  in  Shafts,  Lifts,  ami 
the  like.  -When  disconnection  occurs  two  cams  are 
pulled  ilow  II  by  a  spring,  which  forces  safety  catches 
to  grasii  sides  of  guides,  thus  gradually  stopping 
ileseent  of  cagi'. 

3.  Ml.  Wli.i.TA.M  Daly,  Village  Deep,  Lt.l.,  P.  O. 
Box  1411,  Johannesburg: — Model  of  l^age  with 
Safety-Catch  Device. — Upon  the  fracture  of  lope  an 
instantaneous  grip  is  secured  between  the  runners 
and  the  de^'ice  fitted  on  tojiof  cage,  which  is  brought 
to  rest  without  shock  by  a  frictional  grip  set  up 
between  the  guides  and  runners. 

4.  Mr.  Otto  F.  DtCK,  Geldenhuis  Deep,  Ltd., 
P.  ().  Box  54,  ( 'leveland  :  — A  Safety  Bar,  with  Peg.s 
for  Locking  Hanging  Stamps  in  Position.  This 
device  is  intended  to  prevent  hanging  stamps  from 
falling  or  beinLT  forced  from  stamp  -.upports,  and  in- 
juring men  whilst  making  renewals  or  repairs  ;  al.-o 
a  safeguard  a.i;ainst  the  stamjis  which  are  under 
repair  being  dropped.     (Third  prize). 

5.  Mr.  K.  M.  DiXdX,  City  and  Suburban  O.  M. 
Co.,  Ltd.,  (ia,  Nourse  Street,  Tioyeville: — Air 
Filter,  to  be  attached  to  rock  drills  to  purify  air 
after  it  leaves  machine,  thus  preventing  Miners' 
Phthisis.  This  device  is  intemled  to  purify  the  air 
leaving  the  exhaust  of  the  machine,  to  act  as  a 
silencer,  ami  to  prevent  diflu.sion  of  dust. 

6.  Mr.  P.  H.  Hemmixi:,  P.  O.  Box  32,  Marais- 
burg  :-  Device  to  draw  the  attention  of  Hoi.sting 
Engine  Drivers  to  their  duties.  An  indicator  dial  to 
l)e  operated  by  driver  to  remind  him  of  duty  in  hand. 

7.  Mr.  J.  Hlc;GiNS,  New  Primrose  li.  M.  Co.,  Ltd., 
P.  O.  Box  193,  Uermiston  : — Fx,plosives  Box  (model) 
for  the  safe  storing  of  explosives  underground,  and 
their  safety  in  transport. 

S.  Mr.  F.  C.  W.  I.NGi.K,  Ferreira  Deep,  Ltd., 
P.  ().  Box  1(121,  .lohanneslmrg  : — Piocedure  for  Pre- 
vention of  Accidents  to  Tiammers,  with  drawing. 

9.  Mr.  A,  -Ion,  Van  Ryn  Deep,  Ltd.,  P.  O.  Box 
225,  Benoni : — (n)  Safety  Arran,geinent  attached  to 
Overwinding  Pre\eiilion  Device  for  use  when  lower- 
ing or  rai>ing  persons.  Drawing  only.  (Ii)  Arrange- 
ment attached  to  i|Uadrant  of  control  lever  of  Electric 
Hoist  to  prevent  diiver  jintting  leverse  current  into 
motor.  Drawing  only.  ( f )  Safety  Hook  for  attach- 
ing Winding  Rope  to  Truck.  Drawing oidy.  (Highly 
conimemled).  ( il )  Safety  Brake  attached  to  Man 
Cage,  Drawing  only,  (i- )  Overwinding  Prevention 
Device  for  use  when  winding  persons,  and  to  act  also 
above  tips.  Drawing  only,  (f)  Safety  Arrangement 
attached  to  Overwinding  Prevention  Device  for  use 
when  lowering  or  raising  persons.     Drawing  only. 
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10.  Mr.  A.  \V.  l.iNDr.KKi;,  l-'erreiia  l>pe|i,  Lt.l  , 
I'.  O.  IJiix  mil,  ■l.iliaiiiieslmr^  :  - Ovcrwiiidiiii;  De- 
vice lor  Klecln.!  Hoists.      (Second  prize). 

11.  Mr.  J.  .M.M.COL.M,  .Ayliir  Street,  Newcastle, 
Natal: — raiii|iiii>;  Roii. 

1-2.  .Mr.  K.  NoUAii,  Dynaniite  Kactury,  Modiler 
fontein:  -.\  •' Safety  Clip"  tor  preventiiiii  of  mis- 
fires due  to  tliu  pulliiif;  out  of  fuse  and  detonator 
from  the  piinoM.  The  clip  holds  detonator  and  fuse 
firmly  in  primer  cartridj;e,  preventini;  inislires  which 
are  frei|ueiilly  caused  by  the  pulling  away  of  fuse 
and  detonator  from  primer  cartrid^je  while  charniim 
and  tamping'  hole.  Oliviate.s  unsatisfactory  method 
of  tyiii;;  wilh  string.     (First  prize). 

l;{.  Mr.  J.  H  KUTHVK.N,  l'.(».  lio\  t;_>.5;{,  .lidian- 
nesbiirg  :— Improved  Automatic  Safety  Clulcli  for 
Mine  Ca>,'"s  ~A  workini;  exhibit  with  iialf  c.i^e  and 
Soft,  veitical  rails.  Desijrned  to  stop  ca^'e  f,'radnally 
and  to  avoid  shock.  The  device  can  be  adapted  to 
incline  shafts.     (  Hij^hly  commended). 

14.  Messrs.  KVAN  IjRO.s. ,  New  Primrose  (J.M. 
Co.,  Ltd.,  I'.O.  IJo.x  19;i,  Germiston  :■' Safely 
First"  Uynaniite  Box. — This  box  (dVers  no  attraction 
»s  a  re.'Jtinf;  place,  and  will  not  hidd  a  lam|). 

15.  Messrs.  H.  E.  Kvcoi:  .V  Wiksiioi.t/,  PO. 
15ox  -JQU,  IJenoni : — Safety  Ue\ice  for  Skips  runnin-; 
in  inclined  shaft.s. 

16.  Mr.  1<".  T.  Sanders,  Glencairn  G.  M.  Co., 
iitd.,  P.  O.  Hox  191,  Germiston  :— Safety  Clamp  to 
prevent  .stamps  from  slippin^j  ofl'  tinf,'eis  when  men 
are  workinj;  in  mortar  box  ;  for  battery  use  only. 

17.  Mr.  A.  W.  K.  Scni]':m;u,  343.  ,Iules  Street, 
Malvern  :  —  A  Safety  Explosive  P.ox  for  Storm;; 
Explosives  Underground. — Tins  has  two  lids,  the 
inside  one  opening  right  to  l)a(d<  of  box,  necessitating 
removal  of  lights  and  maleiial  on  top  of  box  before 
it  can  be  opened.     (Highly  commended). 

IS.  Mr.  K.  J.  Smythk.  Ferreira  Deep,  Ltd., 
P.O.  Box  1021  Johannesburg:— One  Water  Tap  for 
high  or  low  pressure,  with  safety  device  to  prevent 
persons  placing  mouth  against  iiozzh;  (common  oc- 
curence underground),  thus  preventing  tuberculosis 
infection. 

19.  .Mr.  A.  W.  Stockktt,  P.O.  Box  5393,  .Johan- 
nesburg :—S.ifety  Door  for  Multiple  Deck  Man 
Cage.  —  By  the  use  of  lliis  device  all  deidis  of  cage 
are  under  control  of  man  in  charge  of  lower  deck, 
and  until  doors  of  upper  decks  are  properly  closed 
it  is  impossiide  to  close  bottom  deck  door.  'I'he 
closing  of  bottom  diMU'  ;iiilomat  ically  iocdvs  upper 
doors,  which  c.innot  lie  opened  until  bottom  door  has 
been  opened  by  man  in  charge. 

20.  Mr.  J.  II.  Vkasky,  New  Kleinfontein  Co., 
Ltd.,  P  O.  Hox  2,  Benoni  :— Device  (and  method  of 
nsin  ;  same)  for  Securing  (Jreater  Safety  for  Miners 
when  blasting  in  Isolated  Vertical  or  Steeply  In- 
clined Win/es. — This  <levice  enables  miners  to  dis- 
connect all  fuse^  from  their  primeis,  should  the 
necessity  arise,  and  if  a  'running  fuse"  occurs  the 
first  explosion  will  disconnect  all  other  fuses  from 
their  primers. 

•21.  Mr.  U.  M.  P.  \Vn.i.iAMS,  Ginsberg  G.M.  Co., 
Ltd.,  P.O.  I'.ox  IR.  Knights  :  — Safety -Auloniatically 
Emptyinix  ('ar.  — The  contents  of  car  are  emptied  by 
bottom  discharge,  and  do  not  require  liand-tipi>itig, 
the  dis(diarge  antoniHtically  opening  and  closing  and 
loidviiiix  and  uiiloidving.  It  ensures  saving  in  time 
and  labour,  safety  in  operation,  and  in  cost  of  manu- 
facture. 


2-2.  Mr.  E.  H.  Eijii.ks,  1  Fleming  Street,  Cape- 
town : — "The  Scont"  Device.  —  An  electrical  in- 
strument for  indicating  and  signalling  movements 


1    nieiits   of    caving  or  shifting   ground       Pressure    of 

j    grouiKl  in  stopes,  drives,  etc.,  causes  compression  of 

;    a  spring,  w  liicli  by  an  electrical    contact  rings  a  bell 

and  shows  a  red  light,  thus  wjtrning  lho.se  in  vicinity 

of  danger.  

Class  (_':  Prize  of  £10  for  the  best  Exhibit  of  an 
Enclosed  Lamp,  suitable  fiu-  use  in  Metalliferous 
Mines  by  Miners  whilst  bandling  explosives  :- 

1.  .\.  K.  G.  Ei.|.;i:ri;i(:Al.  Cii.,  m-  S.A.  l/ri>., 
P.O.  l!ox  I  1-29,  .loh.uincsburg  :  faj  Miner's  Safely 
Lamp,     (hj  Miners  Safety  Lamp. 

■2.    .Messrs    lii.A.NK  \-   (•(■).,    P.O.    l!ox    +35,   .lolian- 
nesburg  :  -The  Float  Electric  Hand  Lamp.    "Miner 
Type,  "  "  Police  Type,"  ;in(l    ■  Household  Type." 
:        3.   Mr.  (i.  (J.  Carter,  P.O.  Box  94,  .loliarinesbiirg:  — 
!    .-Xii  attachment  for  enclosing  the  flame  of  an  ordinary 
Acetylene  Hand  Laop,  f(u-  use  in   mines  by  miners 
whilst  bandling  explosives.      (First  prize). 
!        4.   Messrs.  A.  H.  .loiiN.so.s  &  Ci).,  P.O.  I'.ox  .5391, 
[    Johannesburg  :~Edi.son  Electric  Safety  Lamp. 
i        5.   Mr.  H.  B.  .loiiNsuN,   144,   Banket  Street,  Hill- 
brow  ; — Safety  Candle-Saving  Lamj).  —  \  simple  and 
cheap  device  which  etiects  a  .saving  of  75  per  cent,  in 
candles,  and  by  the  light  of  which  expl  isives  can  be 
handled  with  [lerfect  safety. 

13.  -Mr.  \V.  .Muii:,  Crown  Mines,  Ltd.,  P.O.Box 
101,  ('lown  -Mines  :—.\  Safety  Lamp  for  use  when 
transporting  explosives  underground. 

7.  -Slessrs.  RvA.N  Buos  ,  New  Primrose  (i.M.  Co., 
Ltd-,  P.O.  Box  19.3,  (Jermiston  :— f'a;  Enclosed 
Lamp.--.\  s:ifety  protector  to  be  attached  to  any 
lamp  or  open  llaii.e.  (Highly  i-ommenilecl).  (Ii)  Safety 
Protector  for  .■\celylene  Lamps,  Candles,  or  Naked 
Li.ght,  for  use  whilst  Inmdlin.i;  explosives.  A  device 
foi-  attachiiienl  to  any  lamp  or  open  (lame,  so  con- 
stnicteil  tti.tl  no  llame  can  reach  explosives. 

\-Ml!Ul.ANC|.:    APfl.IANCliS. 

Prizes  oMered  by  the  S.A.  Rkd  CRO.SS  Souil-'.TY. — 
Entries  for  Best  Underground  Stretcher.  Prize  of 
i'5  and  Bronze  Medal. 

1.  Dr.  J.  L.  .'\Y.MAltU,  Castle  Mansions,  Johan- 
nesburg :  -.\  Stretidier  for  general  use  underground, 
pioviding  fur  suspension  and  fixation  of  patient,  and 
transit  on  runners  or  rails. 

•2.  Mr.  .).  .\1.  GoUKLKY.  lirakpan  Mines,  Ltd., 
P.  O.  3,  Brakpan  :  —  Brakpaii  Stretcher. 

3.  ,\lr.  H.  .1.  Hkaslky,  Luipaaidsvlei  Estate  and 
G.  M.  Co.,  P.  O.  Box  53,  Krugersdorp  : — Under- 
ground Stretcher.  A  plank  stretcher  specially 
design(;d  for  the  s[)eedv  and  safe  removal  of  a  patient 
from  underground.     (Fiist  prize). 

4.  Knkmit  Cknthal,  Ltd.,  P.  O.  Box  91,  Ger- 
miston : — Stretcher  for  Underground  Use. 

5.  Lk.nnon,  Ltd.,  P.  O.  Box  928,  Johannesburg:  — 
Kirker  Ambulance  Sleigh. 

(j.  Mr  T.  Lirn.K,  Crown  Mines,  Ltd.,  P.  O.  Box 
106,  Crown  Mines  :- Improved  Red  Cross  .Stretcher, 
as  used  by  winning  team  in  Ciown  Mines  Under- 
ground Competition.  Weight  321  lbs.,  suitable  for 
tr.ansport  in  vertical  or  steep  stopes,  with  littiugs  to 
meet  all  underground  requirements,  and,  being 
narrower  than  oidinary  stretcher,  will  easily  pass 
thron^di  narrow  openings.     (Highly  commended). 

7.  W.M.  Hdskkn  it  Co.,  P.  O  Box  007,  Johannes- 
burg:—Patent  Collapsible  Kna|)sack  "  Veleihi " 
Stretcher.  Maile  of  stam[)ed  non-corrosive  steel  ; 
weight23  lbs  ,  will  fold  into  a  knapsack  12  in.  x  12  in. 
X  (i  in.     Suitable  for  underground  use  of  any  kind. 

The  following  was  exhibited  not  for  com]ietition  :-  - 

Dr.  J.  L.  ."Vymaim),  Castle  Mansions,  .loliannes- 
burg  : — Surface  Stretcher. — A  modilied  Army 
stretcher  for  general  surface  use,  with  movable  legs 
and  detachable  portions. 
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S.A.  Kkd  („'i:i)ss  Societv. — Entrie.s  for  Ambu- 
lance Appliaiu'cs  Dtlier  tliiiTi  .Slretcheis.  Prize  of  £5 
and  Broa/e  MihUiI.  (No  award  was  made  in  this 
section). 

1.  Mr.  .1.  M  GOLRLKV,  Brak|iaM  Mines,  Ltd., 
I'.  O.  Box  3,  BraUpan  : — Miners  Pocket  Ambulance 
Case. 

■2.  Mr.  T.  LlTTLi:,  Crown  Mines,  Ltd.,  P.  O.  Bo.\ 
106,  Crown  Mines:— I  nderjjround  Ambulance  Trolley. 
— Tliis  is  used  on  the  Crown  Mines,  Ltd.,  for  speedy 
and  comfortable  tnins])ort  of  injured  underj^ronnii, 
and  is  specially  suitable  for  low  ami  narrow  drives 
and  winzes.  Has  a  wheel-base  of  23  inches,  and  will 
run  on  IS  in  gau^'e  rails.  Fitted  with  spiral  springs 
and  rubber  studs  to  prevent  jarring  on  bad  tracks. 
Weight,  l(i6  lbs.  Fittings  allow  for  cpiick  attach- 
ment of  stretcher.     Can  be  used  by  one  man. 

.3.  Wm.  Hoske.v  iS;  Co.,  P.  O.  Box  667,  Johannes- 
burg, (a)  First  Aid  Haversack,  in  strong  canvas, 
leather  bound,  fully  eiiuijiped  with  all  essentials  for 
use  in  mines.  (6)  "Pretoria''  Reviving  Apparatus 
for  administering  Oxygen  to  "gassed'"  miners. 

The  following  was  kindly  loaned  by  the  VEitKiiNiG- 
I NO  Estates.  Ltd.  The  "Brat"  Reviving  Appa 
rat  Us. 


S.A.  Rkd  Ci;oss  Soctetv.— Entries  for  Best  First 
.\id  i!ox  for  use  on  Mines.  Prize  of  Bronze  Medal. 
(No  award  was  made  in  tliis  section). 

1.  Mr.  J.  M.  GOL'RLEV,  Brakpan  Mines,  Ltil., 
P.  O.  Box  3,  Brakpan  :— First-Aid  P.ox. 

•2.  Lknnon,  Ltd.,  P.  O.  Box 928,  Johannesburg; — 
First-Aid  Case. 

3.  Wm.  HO.SKEN  &  Co.,  P.  O  Box  697,  Johaimes- 
burg  : — "Simonis"  Ideal  Ambulance  Box,  "A." 


COMMERCIAL  EXHIBITS. 
Geo.  Ancus  it  Co.,  Ltd  ,  corner  Main  and  Love- 
lay  Streets  ;  P.  O.  Box  H4,s,  Telephone  1031,  Tel. 
Ad.  "  Angustate,'' Johannesburg.  A  brancli  of  the 
well-known  Newcastle-on-Tyne  rubber  lirm,  which 
supplies  Leather  Belting  and  Rubber  Hose,  and 
which  has  introduced  several  novelties  adopted  by 
the  Rand  and  other  gold  mines.  Enamelled  ware 
is  a  speciality  of  this  tirni,  and  the  latest  thing  in 
printed  enamelled  plates  whiidi  has  been  put  npcm 
the  market  is  the  Mining  Regulations.  It  is  requiretl 
by  law  that  the  regulations,  or  abstracts  of  them, 
must  be  posted  about  the  mines.  LTp  to  the  present 
this  has  been  done  by  notices  printed  m  linen, 
whicli  speedily  liecometorn  and  illegible.  Enamelled 
jilates  can  now  be  obtained  with  every  notice  which 
may  be  reijuiti'd,  at  a  pricechuaper  than  linen  sheets, 
beMdes  being  practically  ever-lasting  and  always 
readable.  The  linn's  enamelled  lettered  bucketsare 
too  well-known  to  need  further  description,  while 
tlieir  Portable  .\malgam  Safe,  Chami)ion  Block  and 
Tackle,  Balata,  l^eather  and  Link  Belts,  Fire  Hose 
and  appliances,  etc.,  etc.,  may  be  inspected  on  this 
stand. 

Baiitlk  I.V  Co.,  Ltd.,  Loveday  House,  Love- 
'lay  Street,  Johannesburg  ;  P.  O.  Box  2466, 
Telephones  3.5.53  and  35-S4,  Store  Telephone  1457, 
Telegra))hic  Ad.  "Faggot,"  Johannesburg.  A 
large  ami  varied  stand,  comprising : — Gillespie's 
Patent  Truidc  Bearing,  Thomas'  Patent  Truck 
Bearing,  Simon  Patent  Jockey  and  Feed  Nut,  Drill- 
ing ^Lichine  for  assay  oflice,'  Daly's  Patent  Safet,y 
Skip  Catch,  Phillins'  Patent  Safety  Warning  Device 
to  prevent  over-winding,  Lindberg  Eletdrical  Safety 
Device,  Thomas'  Patent  Ski|)  Lcxdcing Device,  Stocli- 
ett\- Wilson's  PatentDevicefor  LoekingMan-hauling 
Cage,      "Boss"     Hose     Connections,     Patterson's 


Patent  Sprays,  Cleveland  Hammer  Drill.^  and  Valve 
Grinders,  Blckford's  Radial  Drills.  Cincinnati  Mill- 
ing Machines,  Osters  ami  Woodhead's  Pipe  and 
Bolt  Screwing  Machines.  Smith's  Stem  Lifter, 
Newall's  Patent  Gear  for  Windmills,  Night  Watch- 
man's Tinn  Detectors,  Hy.  Pels  &  Co. 's  Lp-to-date 
Punching,  Shearing  and  Cropping  Machines,  hand 
and  power  ;  Dickinson's  Shaping  Machines  ;  Corner 
Pneumatic  Ratchet  Drill,  isimson's  Rope  Pulley's 
with  renewable  Centres,  Adams'  Patent  Valves  for 
Slimes,  Wells'  Patent  llattery  Lock  Nut,  Telescopic 
Bars  fur  Drills,  Lathe  Emery  (Jrimlers,  Gravity 
\  ices.  Independent  and  Lniversal  Chucks,  Handy 
Vulcan  Pipe  Vices,  Pioneer  Coniliineil  Pipe  and 
Bench  Vices,  .lacks.  Safety  Lamps,  Revolution 
Counters,  Recording  ( iauges  and  Thermometers, 
Anemometers,  Special  Muleott  Camel  Hair  Belting. 
Link  Leather  and  Laminated  Belting,  Martin's 
Patent  Catch  and  Safety  Hooks  for  Skips,  Bartle's 
Air  Saving  Spuds,  Russell's  Patent  Device  for  con- 
necting pulley  centre  to  cam  shaft.  Every  kind  of 
labour-saving  tool,  Pooley's  Weighbridges  and 
Scales  ;  in  fact  everything  that  is  required  for  the 
equipment  and  upkeep  of  a  mine. 

H.  F.  Benger,  70,  Loveilay  Street,  P.  O.  Box 
772,  Telephone  3295.  Tel.  Ad.  "  Efandef,'  Johannes- 
Iiiirg.  A  useful  exhibit  of  Spray  Pumps  for  white- 
washing, disinfecting  and  for  allaying  dust. 

British  South  Ai-i:if'.\N'  Exi'Losives  Co.,  Lti>., 
Dynamite  K.ictory,  Modderfontein,  Tel.  Add.  : 
"Dynamite,  "  Phone  6S3,  .lohannesburg  : — The  ex 
hibit  comprised  samples  of  the  various  Acids  use<l 
for  mining  purposes,  imduding  Hydrochloric,  Sul 
phuric,  Bisulphate  and  Nitric  Acids.  Dummy 
samples  of  I'.xplosive,  various  types  of  Exploders, 
Cables,  Reels  ami  Instruments  used  in  Electric 
Blasting.  Inst.intaneous  Electric  Detonators  and 
Electric  Delay  Action  Fuses. 

Clarington  IJkooiv  Co.,  "  The  Shovel  House,'" 
9.3,  Cullinan  Builiiing,  Main  Street:  P.O.  P.ox  540li, 
Telephone  2775,  Tel.  Add.  :  "  Ceebeecee,''  Jolian- 
nesburg.: — This  firm  carries  the  most  comprehensive 
stock  of  <;hovels  in  Soutli  Africa,  and  are  showing  a 
large  assortment  of  round  and  scjuare  mouth,  also 
loco  type  and  coal  pan  shovels  of  the  famous 
"  Bulldog''  and  "  Spiingbok  ''  brands,  mamifactured 
by  Messrs.  W'm.  Park  \-  t'o.,  Wigan.  Interesting 
features  include  their  patent  "Vee-Dee''  handle, 
wdiich  has  ilemonstrated  its  superiority  overall  other 
types  for  durability  and  elliciency  :  al.so  a  "  Randic'' 
Shovel,  wliic  h  although  continuously  used  in  a  stope 
for  many  months  still  retains  its  shape  .'ind  a  perfect 
handle.  Other  exhiltits  in(dude  a  siilendid  selectioit 
of  "Bulldog  "  Jlining  Hammers  and  Picks  of  all 
descriptions.  A  speciality  showing  the  advance 
of  modern  tools  will  be  fonnil  in  a  "Footpiint" 
Portable  Tube  Vice,  which,  although  only  weighing 
14lbs.  is  suitable  for  tubes  from  Mn.  to  3in.  diameter. 

Consolidated  Rand  Biuck," Pottery  and  Lime- 
Co.,  Ltd.,  39-46,  Cullinan  Builtlings,  Main  Street; 
P.  O.  Box  609,  Telephone  12.32,  Tel.  Ad.  "  Indus- 
try," Johanm-sburg.  This  well-known  Company 
showed  the  following  goods,  all  manufactured  at  its 
works  at  Olifantsfontein  : — Machine-made  Building 
Bricks  (three  varieties)  ;  Machine-made  Firebricks  : 
Hand-made  Firebricks  (two  varieties)  :  Assorted 
Arch  anil  Special  Firebricks  ;  Fireclay  Slabs 
(assorted)  :  BatHe  Bricks  (various)  ;  Fireblocks  for 
Taverner  Furnace  ;  Flue  Covers ;  Muffle  and 
Furnace  Doors  :  Crucibles  (a.s.sorted  sizes)  ;  Liners, 
clay  (assorted  sizes)  ;  MulHes  (assorted);  Fireclay; 
Salt  Glazed  and  White  (ilazed  Bricks;  Stoneware- 
Pipes  and  Fittings  ;  Garden  Tiles. 
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«_;k().  Ckaimrk  vS:  Co  ,  Lti>.,  603-6(«>.  Sixth  Floor, 
•vinMiluiateil  Buildings,  Fox  Streel :  P.  <>.  Box  Slfi, 
Teleplioiie  539,  Tel.  Ail.  "  Hopes,"  .lolmmiHsbnrt;, 
exliif)ileil  :  -  1.  Wire  Ko|k'  show  casf,  conuiining 
wire  ropes  maniitactureil  l>y  (leo.  Craclock  \'  Co., 
l.t<l. :  2.  .Show  case  cimtaiiiinf;  samples  of  Packiiijj 
anil  I'leltins,  elc,  inaiiMfatUircil  by  Messrs  .Sniall  \' 
I'arkes,  Llii.,  of  Mam-liester  :  .".  Model  of  Hmiilile's 
Pitent  Safety  Delacliinf;  Hook  for  the  prcvfiilion  of 
a  .ciilents  in  ease  of  overwiniling  :  4.  Samples  of 
P.railforil  Inverted  Plu^' Cofks  ;  5.  Sample  of  Cotton 
Driving  >!ope  ;  ti.  Sample  of  Kingliorn  Metallic- 
Valves;  7.  Sample  Miner's  Safety  Lamps:  S.  Samples 
Cradocdis  Patent  Haulage  Clips  ;  !).  Sample  of 
Cradocks  Patent  Pipe  I,ining  for  Aoid  Water.  Sand- 
lilting,  etc. 

Thi:  Ei.hctric  Utiuty  Co.  oi-  South  Africa, 
I'dloL-k  Buildings,  ElolV  Street,  P.  <).  l!ox  5(573, 
Telephcme  JKjS,  Tel.  .\d.  "Calvanic,". Johannesburg. 
Manufaoturers  of  "  Iniversal  "  Dry  Batteries  for  all 
purposes,  and  spet-ialists  in  Portable  Electric  Lights. 
Exhibit  comprises  complete  specimens  and  the  com- 
ponent parts  of  '•Universal"  Ury  Batteries,  to- 
gether with  Electric  Torches  and  Hand  and  Pocket 
Lamps,  in  which  the  batteries  are  the  source  of 
light.  The  Comiiany  also  show  a  range  of  Electric 
Molor-cai'  and  Motoi-cyde  Lamps  and  Accessories, 
and  a  few  examples  of  Reading  Lamps  and  Fancy 
Shades. 

Eni;i.vekkiN(:  Suppmes,  Ltd.,  33-36,  Bettelheim 
Buildings.  Simnumds  Street  :  P.  O.  Mox  4U6S.  Tele- 
phones :  Oltice  309  and  4S44,  Store  "294  :  Tel.  Ad. 
'•  Brazilians,' .Johannesburg.  The  exhiliits  on  this 
stand  were: — "  PuUeysDne.  " — This  is  a  patent 
paste,  which  is  applieil  to  the  face  of  a  pulley.  The 
adhesion  of  a  pulley  .so  coated  is  38  per  cent.,  as 
against  IS  i)er  cent,  of  ordinary  metal  pulley. 
Amongst  the  advantages  ol>tained  by  the  use  of 
"  Pulleysloiie  '  .are:  Increased  elticiency  of  drives  ; 
increaseil  life  of  belts  :  obviates  too  tight  iielts,  thus 
preventing  lielt.s  and  hearings  running  hot :  obviates 
use  of  belt  tiressings,  etc.  Webb"s  Patent  .lockeys. — 
Webb's  P.itent  .lockey  is  litteil  with  rever.-ilile  and 
lenewable  grip  blocks,  and  is  foiged  solid  from  the 
•est  ■luality  mild  steel  in  specially  made  dies.  The 
two  vertical  prongs  are  si|uare,  and  each  pr(uig  is 
iltied  with  a  round  renewable  grip  block,  which  is 
held  in  position  by  a  split  pin.  When  one  of  the 
tour  wearing  faces  of  a  grip  block  becumes  worn  it  is 
only  necessary  to  take  out  the  split  pin  and  turn  the 
grip  block  9t)  degrees  to  secure  a  new  wearing  face. 
Two  types  of  this  jockey  are  made,  "hinged"  and 
"  fixed. "  The  hinged  type  is  specially  designed  for 
use  where  low  head  room  has  to  lie  conteniled  witii. 
Webb's  Patent  Tappet — The  chief  advantage  of 
which  is  its  holding  irropeities.  Patent  "  t'bel '" 
Instantaneous  Hose  Couplings  for  Rock  Drill  Hose. 
Does  away  with  the  use  of  a  spanner  upon  a  union 
■ut.  The  "  Ibel'' Air  Saver. — This  small  valve  is 
made  to  screw  into  the  pipe  line,  and  reiulilj'  conies 
into  .aition  immediately  the  throttle  of  drill  is 
opened. 

Glohe  Foundry,  corner  Fox  and  Del  vers  Streets  ; 
Tel.  No.  1780,  .Johannesburg  :— This  foundry  showed 
the  following: — 5in.  Suction  Valve  P.ox  :  .5in. 
Delivery  Valve  Box  ;  5in.  P(de  Case  :  .\nton  Patent 
Truck  Bearing  :  Candy's  Stem  Guide  Bearing ; 
Cable  .Junction  Box  :  Cast  Iron  Pinion  ;  Wood  .Sill, 
with  two  of  Smith's  Patent  Cable  Clamps  attached  ; 
Cast  Iron  Standard  ;  Cast  Iron  Pipe,  with  nozzle 
attached. 

Jacoi;  H.xx.sf.X,  Kiel,  Germany  :— Johannesburg 
Agents,   Bull   &    Oehmen,    Ltd.,   P.O.    Box    4040, 


.Johannesburg,  and  Harry  Levy,  Simiuonds  Street, 
P.O.  Box  ■2()17,  Phone"  3079,"  Johannesburg  :  -A 
han<lsome  show  case  of  tools,  including  sp.inner.--, 
wrenches,  planes,  augers,  chisels,  drills,  hammers, 
pliers,  knives.  iVrc. 

Hi-.xi.ky's  (S.A.)  Tf.i.kch.M'h  \Voi:ks  Co.,  l/ri)., 
lfl-"2l.  Si;indard  Hank  Chambers.  Commissioner 
Street  :  P.O.  Box  ."lOl.-,,  Telephone  605,  Tel.  Add.  : 
'■  Megohm,"  Jolianneshurg  : — Tw<»  show  ca-^es  were 
exhibited  by  this  lirrn  which  contain  an  interestinjf 
vaiiely  of  sections  of  Electric  Light  and  Power 
Telegraph  and  Telephone  Cables.  The  .sections  show 
how  these  cables  are  nnide  up,  from  the  copper  con- 
ductor to  the  outer  .serving.  One  of  the  cases  shows 
the  sectiims  of  cables  which  were  supplied  to  the 
Kobinson  Mine  in  connection  with  the  Elec(riricati(ni 
Scheme  a  few  years  ago.  X'isitors  and  Mine  Elec- 
tricians will  tind  this  little  exhibition  of  very  great 
interest.  Messrs.  Henley  s  also  advertised  on  this 
stand  their  well-known  'Why  Not'  (iolf  Balls, 
which  are,  like  all  their  manufacture^,  of  the  very 
highest  class. 
.  Rl(il.\Rl>  IIf.yji.vnn'  &  Co.,  73-75,  Exploration 
Buildings,  Commissioner  Street  :  P.  O.  Box  ■24'25, 
Tele|ihone  3.11.  Tel.  Ad.  "Extra,"  Johannesburg. 
An  exhiliit  was  made  on  this  stand  of  •'  Brunsviga  '' 
Calculating  Machine,  for  additi(ui,  subtraction, 
nnilli|!ication,  division,  etc.,  the  latest  machine 
being  Brunsviga  *'  H."  By  this  machine  most  com- 
plicated calculations,  such  as  dividing  the  result  of 
two  multiplications  by  the  sum  of  two  other  nujltl- 
plicatious  can  be  ellected  in  two  operations  by 
applying  a  shortened  subtraction  device  specially 
installed.  Arithmotpye. — C.ilculations  of  any  de- 
scription are  possible  with  the  aid  of  this  macliine. 
inchnling  the  process  of  continued  multiplication. 
The  speciality  of  this  machine  consists  in  the  appa- 
ratus attached  to  this  ty[ie  for  recording  calculations 
on  paper.  Miniature  "  MB.  " — A  machine  weighing 
8  lbs.,  littcd  into  a  leather  hag  for  travelling  ]inr- 
poses,  its  capacity  being  the  same  as  that  of  the 
standard  type.  Other  machines  shown  are  the 
Stamlard  "A.''  Miniature  'A,"  the  "Trinks 
Triplex  '  (by  which  two  calculations  can  he  done  at 
the  same  time),  and  the  Brunsviga  "N'(f(U' con- 
tinued multiplication),  all  well-known  on  the  R;ind 
for  their  enormous  usefulness  and  reliability. 
Special  attention  is  drawn  to  the  practically  noise- 
less .Miniature  types.  They  also  supply  "3  Star" 
Crucibles,  M:ibor  Cupels,  and  JIabor  Material, 
which  are  unbeaten  in  quality,  uniform,  and  abso- 
lutely reli.ahle.  White  Lime,  slaked  and  unslaked 
(high  urade). 

H()i,.MK.s  &  Sox,  141,  Main  Street,  P.  O.  Box  4114, 
Johannesburg.  This  tuni  showed  Gould's  Patent 
Belt  Fasteners,  which  are  specially  ,s,dapteil  for 
Electric  Driving  and  all  High  Speed  Machinery 
Belts. 

W.  E.  HoRTOE  I't  Co.,  Ltd.,  City  House, 
H.arrison  .Street,  P.  O.  Box  6151,  Telephone  1126, 
Tel.  Ad.  "Emboss,"  Johannesburg.  This  well-known 
linn  of  Manufacturing  Stationers,  Printers  and  En- 
gravers showed  the  follo'ving  :  —  "  The  Co.npto- 
meter,  "  the  only  Calc\ilating  Machine  that  adds, 
multiples,  divides  and  .snbstvacts  and  works  both  in 
decimals  and  £  s.  d.  It  is  noiseless  in  action  and  easy 
to  operate.  The  "Underwood''  Typewriter,  the 
machine  that  won  the  Elliott  (.'resson  (Jidd  .Medal  for 
ingenuity,  skill  and  perfection  of  workmanship  The 
Globe  Wernicke  System  of  Filing  Cabinets  ami 
Card  Index  Drawers,  in  steel  and  oak — horizontal 
,anil  vertical.  Globe  Wernicke  Elastic  Bookcases, 
for  house  orottice,  on  the  L'nit  system  with  dustproof 
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„ Globe  Cabinet  Sates,  fire  resisting,  on  roller 

bearings;  shelves  can  be  automatically  adjusted  to 
Huit  requirements  ;  stocked  in  five  sizes.  The  Pro- 
tecto^raph  Machine,  for  use  on  cheques— absolute 
safeguard  against  forgery.  Balaban  Copy  Holder, 
for  use  with  Typewriter.  Gamble's  Telephone 
Kecorder,  for  recording  messages  and  giving  a  copy  at 
one  operation.  Loose  Leaf  Ledgers  and  Specimens 
of  Artistic  Printing. 

Wm.  Hoskkn  &  Co.,  Corner  of  Fox  and  liissik 
Streets  :  P.  O.  Bo.\  067.  Telephones  :  General  4113, 
Stores  4115,  Sales  4118,  Tel.  Ad.  "  Hosken,"  Johan- 
nesburg. At  this  stanit  could  be  seen  t.'liuiax 
Hammer  and  Water  Drills,  with  spray  atta'jhments 
for  alhiying  dust ;  the  Proto  IJreathing  Apparatus  ; 
Salvator  Breathing  Apparatus  ;  Pretoria  Oxygen 
Reviving  Apparatus  ;  Sinionis  Smoke  Helmet  ; 
Simonis  Ambulance  Cycle  ;  Knapsack  Valeda 
Stretchers;  Ideal  First-aid  Ambulance  Box;  and  the 
L.X.  K.  Kailway  Ambulance  Fittings  for  the  traos- 
port  of  wounded  in  railway  wagons  or  ordinary 
trollies. 

A.  H.  J0HN.SON  &  Co.,  Ltd.,  corner  Von  Brandis 
and  Main  Streets,  P  O.  Box  5291,  Telephone  1175, 
Tel.  Ad.  "Sprinkler,"  Johannesburg  This  firm 
Bhowed  specimens  of  the  Edison  Storage  Battery, 
which  has  the  following  advantageous  characteristics: 
(1)  Long  life  ;  full  rated  capacity  after  four  years' 
service.  (2)  Light  weight  ;  output  IS  watt,  hours 
per  pound.  (3)  Kuggedness  ;  no  buckling  or  injury 
by  vibration,  over-charging,  high  rate  discharging, 
high  temperature  or  slaudiug  idle.  (4)  Ease  of 
operation  ;  no  sulphation,  sediment,  jar-breaking  or 
corrosive  fumes  to  contend  with.  Uses  for  Etiison 
Storage  Batteries:  Mining  Looniotives,  Lighting 
for  Cars,  Mining  Signals,  ''omrnercial  Trucks,  Tele- 
phones, and  any  purpose  which  requires  direct  current 
The  Lkyland  «&  Birmingham  Rohbeii  Co., 
Ltd.,  Barsdorf's  Building-,  Marshall  Square, 
'Phones:  Office  938,  Store  471;  P.O.  Box  4856, 
Telegrams  "Suction,"  Johannesburg.  J.  &  R. 
Niven,  Managers,  South  African  Branch.  This 
firm  displayed  its  various  specialities,  which  have, 
after  exhausted  trials,  proved  that  the  Leyland  and 
Birmingham  wares  have  reached  the  high-water 
nuirk.  A  s()ecial  feature  is  being  made  of  Water 
and  Air  Hoses,  armoured  arid  unarniouied,  and 
where  life  and  efficiency  are  required  thi'  firm'si 
goods  will  be  found  to  he  of  the  very  liest.  Grading 
Machine:  Messrs.  Thos.  Locker  &  Co. ,  the  screen- 
ing manufacturers  of  Warrington,  England,  have  on 
view  a  perfect  grading  machine,  wliicli  niav  be  seen 
working.  The  battery  screening  m.inufiictnrcd  by 
this  firm  is  of  the  very  best  workmanship  anil 
highest  quality,  every  nie.sli  from  9  to  IfjOO  being 
made  with  an  ahsolutely  sipiare  aperture,  and  every 
wire  so  woven  that  slipping  is  entirely  prevented. 
Hoses:  The  No.  1  quality  for  sand-lil  iug  and 
washing-out  eantiot  be  equalled.  The  Leyland 
Compiny  are  the  patentees  of  tlie  Trunk  or 
Tapered  Hoses  for  Slimes  tanks,  and  results  to  date 
have  proved  that  for  clficiency  and  life  this  make 
cannot  be  improved  upon. 

Gkorgh  15.  Nhilson,  Stb,  Fourib  Street,  Eleventh 
Avenue,  I'xiksburg  North.  .Mr.  Neilson  showed  two 
])atent  lioldcrs  contiining  sierescqjic  views,  ilhu- 
trating  Glicnp-ies  of  limd  (Sold  Mining.  These  views 
can  be  made  up  in  sets  of  21,  48  ami  84  views,  and 
also  include  a  stereuseop"  a-i  p;irt  of  the  outfit.  K.-i(di 
view  in  the  sets  illustr  ites  in  prict'ce  some  operation 
or  condition  in  connection  vviib  mining,  the  hirgei 
sets  naturally  being  more  cumplete  in  detail.  With 
'the  object  of  making  the  sets  representative,   the 


views  are  selected  from  different  mines  along  the 
Reef,  the  larger  sets  including  views  from  no  le-ss 
than  thirty  .separate  mines.  The  views  have  been 
taken  over  a  period  of  eight  years,  and  furnish  a 
gooii  object  lesson,  showing  the  various  improve- 
ments made  to  date  in  ventilating  conditions,  types 
of  drilling  machines  in  use,  and  the  unskilled  labour 
units,  both  Chinese  and  native. 

J.  &  R.  NiVKN,  I'.arsdorf's  Uuildin^s,  .Marshall 
Square;  P.  O.  Bi>\  4il22,  Telephone  Sl3,  ThI. 
Aild.  "Nivonia,"  Johannesburg.  This  lirm  ex- 
hibited the  following: — Belting:  The  well-known 
brand  of  "  Lincona  "  Balata,  for  power  transmission 
and  belt  conveyors;  '"Dawson's  "best  oak  tanned 
Leather  Belting  ami  Cup  Leathers.  Rope  Rollers  ; 
The  "  Woodstone  "  Patent  Self-oiling  Shaft  Roller, 
9J,in.  long  by  6.Un.  diameter  ;  two  patent  "Simplex  " 
Haulage  Rollers,  6in.  di.iineter  by  9in.  long  and  Sin. 
diameter  by  12in.  long.  Belt  Conveyor  Idlers  : 
The  "Woodstone"  Patent  Self-oiling  Troughing 
Idler  for  24in.  belt  conveyor  ;  also  Ket\irn  Idler  for 
same  ;  Jeffrey  Standard  Troughing  Idler,  for  24iu. 
belt  conveyor  ;  Jelt'rey  Standard  Return  Idler,  fitted 
with  self-aligning  bearings  for  24iu.  belt  conveyor. 
Haulage  Drum  :  Asliton's  Patent  Internally  Driven 
Haulage  Drum. 

ORK.vsTisifJ-ARTHUK  KopPEt..,  LTD.,  Central 
House,  Sinunonds  Street ;  P.  O.  Box  3256,  Telephone 
2185,  Tel.  Ad.  "  Koppelrail,"  Johannesburg.  At 
this  stand  could  be  seen  diagrams,  photographs,  etc., 
of  Pokorny  &  Wittekind's  Keciprocatingand  Rotary 
Compressors,  Steam  Turbines,  Vacuum  Pumps, 
Pneumatic  Tools,  Exhaust  Steam-driven  Power 
Plants  ;  Sulzer  Bros.'  Centrifugal  Pumps,  Unillow 
Steam  Engines,  <'arbe  Upright  Water-tube  Boilers, 
and  Diesel  Engines  ;  also  specimens  of  Mannesmann 
Solid-drawn  Steel  Piping,  No.  1,  for  water  and  air 
mains  (from  IJ  in.  to  lit  in.)  ;  No.  2  for  water  and 
compressed  air,  with  tlaiiged  joints  :  Xo.  3  having 
double  border  joints  for  high-pressure  nniins  :  Nos. 
4,  5,  6,  7  and  8  with  various  joints  of  Mannesmann 
solid-drawn  boring  and  lining  pipes  fcu'  deep  bores 
and  wells. 

PuKMiKi:  G.VTi:,  Fence  and  Wire  Co  ,  Ltd., 
Town  Office  and  Showroom,  corner  Main  and  Von 
Brandis  Streets,  P.  O.  Box  4854,  Telephone  1175, 
Johannesburg.  Factory,  Denver.  An  exhibit  of  a 
Premier  Steel  Change  Locker  for  mines,  workshops, 
etc.,  the  framing  made  of  heavy  galvanised  (U'cssed 
steel,  with  galvanised  steel  wire  panels,  fitted  with 
triple  latches. 

RlNTOUl,  &  Davis,  23  4,  35-6,  CuUinan  Build- 
ing, Main  Street ;  P.  O.  Box  1934,  Telephones : 
OHice  422,  Store  2868,  Tel.  Ad.  "  Gondetta," 
Johannesburg.  On  this  stand  might  be  inspected  : 
—A  4  h.p.  St.  Mary's  Oil  Engine;  Gould's  Fig. 
1454  X  6,  8  or  lOin.  stroke  adjustable  Power  Work- 
ing Head  ;  (Jould's  Fig.  1524  No.  6  Columbia  Double 
Cylinder  Korirc  Pump  ;  (ioubl's  Fig.  924  4x6  Single 
Acting  Triplex  Plunger  Pump  ;  Higham's  Patent 
Automatii:  Pul|)  Sani|  ler ;  Patent  DividiiTg  Pan 
for  use  with  Higham's  Patent  Automatic  Pulp 
Sampler  :  dlould's  Fig  904  3:?in.  x  24in.  stroke 
Brass  Artesian  Cylinder  ;  Model  American  Steam 
Pump  ;  (»ray  Wilson  P.itent  Blow-down  Valve  ; 
Keg  W.  H.  DiiMoiul's  Scdveiitine.  Electrical  Sec- 
tion :  Faradav  Bell  Model  A.  6in.  Gong;  Faraday 
H.-ll  .Mod»l  367  10  in  Gong,  single  stroke  ;  Faraday 
B'M  Skeleton  Sin.  (Jong, .trembling  :  Mine  Hooter, 
in  watertight  case,  12  volts;  Mine  Houter,  in  brass 
case,  6  volts  ;  No.  2868  Locked  Bell  Pull  ;  No.  2868 
Onlina.iy  BhU  Pull  ;  No.  2Sli9  I.ever  Bell  Pull;  Reel 
"Salamander"  Fireproof  Magnet  Wire;  "Hipo" 
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Dn-  Cells  :  Type  M.P.  Westinghouse  Arrester  ; 
Type  C.  AVesliii;;liouse  Arrester ;  Magneto  Exploder, 
Uiipoiit,  capacity  50  shots  :  Pape  Miners  Hand 
Lamp,  Feirauti  Honse  Service  Meter  :  Douljle  Grip 
Tape. 

Sklci:ak;s (Colonial),  Lth.,  Mackay's  Biuldiiifrs, 
Kissik  .Street,  P.  O.  Box  US7,  Telephone  3720,  Tel. 
Ad.  '■  Grapliile,"  Joharinesburg  Tliis  firm  exliibired 
one  c<>iiiplc(e  set  of  sample  liottles  of  "Suspeiisol" 
Brand  Graphite  Lubricating  Oils  ami  Greases.  One 
sample  Heinz  "Original  and  Only  Genuine'"  Steam 
Trap  Xu.  S  One  sample  of  "Phenix"'  Oil  Separa- 
tors \o.  -2,  5  in.  diameter.  One  set  of  samplfs  of 
Welsli's  Patent  Electric  Tramways  Trolley  Wheel 
and  Meclianical  Kirs.  One  set  samples  of  "Scandi- 
navia" .M.C.iL  All-woven  Cotton  Belting,  with 
various  belt  fasteners. 

TuK  Skefko  (South  Africa)  Ball  Bi;.\Rixci  Co., 
Ltd.,  -23.  Pritclianl  Street,  P.  O.  Box  Sli.il,  Tele- 
phone-o6.58  ami  o(i.59,  Telegrams  "  Skeiko,"  .Johan- 
nesburg. This  e.xliibit  illustrated  a  very  striking 
and  novel  ball  l)earing,  and  its  special  features 
render  it  of  singular  interest  to  all  concerned  with 
ball  bearing  applications.  The  essential  feature  of 
the  bearing  is  its  ability  of  taking  up  any  deflec'ion 
or  out-of-alignnient  of  the  shaft  or  housing  in  which 
it  is  n\onnted.  Among>t  the  exhibits  was  noticed 
a  uninue  model  showing  the  applicalion  of  the 
Skefko  .SlvP  Ball  Bearings  to  a  shaft  rnnning  out  of 
alignment,  also  a  small  countershaft  fitted  with  a 
bent  sh.ift  illustrating  the  applicability  of  the  bear- 
ing to  line  and  <.ountershaft  work,  wnere  the  essen- 
tial of  sell-aliginneiit  is  wrll  known  by  all.  Drawings 
may  be  seen  of  the  application  of  the  bearing  to  all 
classes  of  inacliinery,  i.e..  Tube  Mills,  Stamp  Bat- 
teries, Surface  Trucks,  Belt  Conveyor  Pulleys, 
.lockey  Pulleys,  etc.  The  innovation  of  this  bearing 
will  be  especially  welcome  in  the  mining  engineering 
world. 

BicKFORD  Smith  iV  Co.,  Ltd.,  P.  0.  Box  5237, 
Telephone  109,  Tel.  .-\d.  "  Fu-^e,"'  Johannesburg. 
Mr.  J.  H.  Houghton,  Agent.  This  tirm  showed  a 
hauilsome  show  case,  containing  the  following  :  — 
Hickfoid's  Patent  White  Countered  Guttapercha 
Xo.  27  Fuse  and  No.  '27a  Fuse;  Bickford's  Patent 
Instantaneous  Fuse,  for  subaqueous  work;  Bickford's 
Patent  Fuse,  "Camborne  Brand,"  for  u.se  m  wet 
ground  :  Bickfonl's  Patent  Double  Guttapercha 
Fu.'-e,  No.  15,  for  use  in  3iW  ft.  of  water  :  Bickford's 
Detonating  Fuse  (speed  5,500  yards  per  second)  ; 
Bickforil's  Delayed  Action,  combining  Electric  and 
Sifety  Fuse  {ii);  Low  Tension  Electric  Powder 
Fuse  (6)  ;  Low  Tension  Electric  Detonator  Fuse  (6), 
Reil  Siiot  Firing  Cable,  taped  and  braided  ;  Black 
Shot  Firing  Caiile,  tapeil.  flat  and  braided  :  Shot 
Firing  Cable,  V.  and  IX..  Hat  yellow:  Bickford's 
Patent  Electric  Exploders,  80  shots,  15  shots,  2  shots, 
Cap  Nippers,  and  Renfort's  four  Blocks  of  Lead 
experimented  on  with  Renforts. 

TiiK  South  African-  Alkali,  Ltd.,  c/o  Messrs. 
Windram  it  Taylor,  Norwich  Union  Buildings,  Fox 
Street  ;  P.  O.  Box  3547,  Telephone  141,  Tel.  Ad. 
"  Accuracy,''  Johannesburg'.  This  Company  ex- 
hibiteil  products  reliiied  from  the  raw  material 
which  is  obtained  from  the  •■Zoutpan."  in  the 
Pretoria  district,  .\moiigst  the  jiioducts  shown  are  : 
.\  .Sod.i  Ash  containing  about  70%  Na.,COj  ;  Pow- 
dered ami  Granulated  Refined  Alkali  ;  Soila  Cry- 
stals—an excellent  washing  soda  ;  and  a  Boiler 
Fhiid. 

South  Ai  iiican  Dissolvf.d  Acetylenk,  Ltd., 
linsinc-.<  .Managers  ;  Baerecke&  Kleudgen,  312,  Con 
.-oUdated  Building,  P.  O.  Bo.x  3102,  Telephone  i7.57, 


Tel.  Ad.  "Sadal.'"  On  this  stand  could  be  s6eu 
a  dem  )nstration  of  O.xy- Acetylene  Welding  and 
Cutting  with  Dissolved  Acetylene,  which  is  Acety- 
lene compressed  into  steel  cylinders  filled  with  a 
porous  sub-taiice  (high-prer-snre  system).  Steel, 
Cast-iron  and  Aluminium  will  be  welded.  Acetylene 
can  only  be  compressed  in  a  state  of  absolute  purity, 
and  through  the  purity  of  the  gas  produced  by  the 
D.A.  system  increased  strength  of  weld  is  assured, 
.and  is  guaranteed  to  be  within  5  to  7A  per  cent,  of  the 
original  strength  of  the  material  weldeil.  Dissolved 
Acetylene  Miners"  Lamps  will  be  shown.  These 
Lamps  are  filled  at  the  Company's  works,  Riid  their 
use  obviates  the  necessity  of  taking  carbide  under- 
ground, a  practice  which  has  not  only  caused  many 
accidents,  but  contributed  to  the  vitiation  of  the  air 
of  the  mine.  The  purity  of  the  compressed  gas 
ensures  a  steady,  brilliant,  white  light. 

South  African"  Gexkral  Elixtric  Co..  Ltd., 
Commercial  Exchange  Buildings  :  P.  O.  Box  1905, 
Telephone  4321,  Tel.  Ad.  "  Electrical,'  Johannes- 
burg. This  firm  showed  an  improveil  Flow  Meter 
for  Steam,  Air  or  Water.  The  iristrui.ient  is  of  the 
Indicating;,  Kecording  and  Integrating  Type,  and  is 
connected  to  the  main  pipe  by  means  of  a  Nozzle 
Plug  which  m.ikes  it  unnecessary  to  disijianllo  any 
p.arts  of  the  main.  Special  care  has  been  taken  in 
the  design  of  these  meters  to  adapt  them  to  severe 
operating  (Muidii  ions.  There  are  no  delicate  working 
parts  or  adjustments  to  get  out  of  order,  and  the 
meters  will,  therefore,  retain  their  initial  <'alibration 
indclinitely.  They  are  not  delicate  laboratory 
meters,  rei|uirinL;  ide.-il  sunounrlings  and  ex|iert 
attention,  but  are  designed  for  use  where  an  accurate, 
simple  and  practical  meter  is  required.  As  a  water- 
flow  meter  they  will  be  found  very  accurate  and 
satisfactory  for  measuring  the  fee'l  water  sup|)lied 
to' boilers,  as  there  is  nothing  to  deteriorate  or  get 
out  of  order.  In  measuring  the  flow  of  water 
through  large-size  pipes  they  are  desir.able  on 
account  of  the  eise  of  installation  and  the  compara- 
tively low  cost  of  the  meter.  They  are  admirably 
adapte<l  for  measuring  the  How  of  .air  to  mines  for 
ventilating  purposes,  operations  of  drills  and  other 
compressed  air  machinery  or  for  determining  the 
total  output  of  compressors.  The  "  Victoria  '' 
Turbo  Pump  exhibited  is  remarkalile  for  its  solid 
construction,  and  the  Pipe  Sections  are  worthy  of 
I'lo^e  inspection. 

Transvaal  Graphite,  Mining  and  Manufac- 
TURlNt;  Co.,  Ltd.,  242,  Anderson  Street  :  'Phone 
2560,  Johannesburg: — An  exhibit  of  Graphite  in 
various  forms,  mined  and  prepared  for  use  in  the 
Transvaal. 

Transvaal  Rubhkk  Co.,  Ltd.,  Castle  Block, 
Eloll' Street  :  P.O.  Box  19B9,  Telephones  25.33  and 
2534,  Tel,  Ad.  "  Waterproof,"  Johannesburg.  An 
exhibit  of  "Electric"  Rubber  Hose  for  rock  drill, 
steam  and  delivery  purposes.  The  construction  of 
this  hose  is  entirely  different  from  that  of  ordinary 
grade  rubber,  over  which  is  braided  one  or  more 
fabrics  or  jackets  of  tightly  twisted  and  cabled 
cotton  yarn  Between  each  fabric  and  on  the  out- 
side is  a  layer  of  rubber.  The  hose  is  then  vulcan- 
ised in  a  mould  under  heai y  pressure,  which  drives 
the  rubber  through  the  cotton  from  tube  to  cover, 
making  a  homogeneous  body.  This  seamless, 
circular  braiding  makes  the  unwrapping  of  the 
plies  (as  so  frequently  occurs  in  other  makes  of 
hose)  an  utter  impossibility.  "Electric"  hose  is 
stronger  than  any  regular  made  hose  of  double  the 
number  of  plies,  and  will  stand  enormous  pressure, 
Jiu.  X  2  ply,  for   instance,  will  withstand,  without 


400 


TUe  Juuniai  uf  Tin   ('/itiiiical.  Mclallur:j'ii:al  anil  Mliiiiii/  li'ockly  I'f  Huulli  Afrk 


•  I  line  1914 


Imrsting,  500  lbs.  liyiliaiilic  pressure.  "Electrie" 
hose  i.s  rnatle  in  lengtlis  of  500  feet. 

The  Union"  Ste^l  Conroii.vnoN  (oi-.S.A.),  Ltd., 
\'ereeiii;;iiig,  'IVausviial,  H.U.  Box  3174,  Tel.  .4il(l.  : 
"  l'"ireliy,''  Thoiic  371S,  'Mo,  l-'eriiuiMeiil  Builrliiig.s, 
.lolianiiesburg.  —  Maimfacturer.s  of  Iron  ami  SLeel 
Kars  in  very  lar^e  vaiiely  ;  Sleel  Tram  Kails,  Tiilie- 
mill  K  us  and  Grizzly  Bar.s  in  LlieseclioMsin  eominoii 
n.se  alouj;  tlie  Reef.  Tlie  works,  wliicli  are  situated 
on  llie  Vaal  Kiver  at  Vereeiii;;inL',  consist  of  the 
most  modern  ami  useful  plant  obtainable  in  the  way 
of  melting,  and  re-hi'atiiif;  furnace-,  rolling  mills, 
lilio  ton  |n ess,  and  all  the  necessaiy  eciuipmenl  of  a 
ihorouoiily  np-to-dale  iicm  and  sleel  works. 

L.VNCKLOT  L'.ssiiia;  I'vtknt.s,  33,  E.vploraiion 
liuililings,  Commissioner  Street  ;  I'.  O.  Box  345, 
Telephone  IGUS,  .lohanneslmi;,'.  Amongst  the  ex- 
hihits  shown  on  this  stand  were  :  — Usslier  Clamp, 
for  mending  burst  water  or  .air  pipes.  No  nuts  oi 
lioUs  are  used,  but  a  uniijue  and  original  form  of 
wedge  is  provided.  Amongst,  its  ailvant;iges  aie 
that  it  can  lie  Hxed  by  an  unsUilled  person  in  less 
than  two  minutes,  even  without  tools,  and  it  can 
be  easily  lixed  in  most  dillienlt  and  (dose  places. 
L'sslier  Saddle  Clamp. — This  clamp  enables  a  branch 
to  be  taken  off  any  pipe  at  any  point  in  a  few 
iniinites.  Us-lier  Hose  Cl.irnp.  —  I'or  drill  and  water 
lioses,  especially  for  use  nnilerg round,  the  ad\  antages 
of  a  clamp  that  can  be  ]iul  on  or  taken  oil'  in  a  few 
secmids  witlunit  (he  use  of  any  tools  is  obx  ions. 
I'ssher  Hose  Mending  Clamp.  -One  of  these  takes 
the  place  of  two  ordinary  hose  clamp.s,  and  its  use 
enables  the  proper  intei mil  diameter  of  tlie  hose  to 
lie  maintained  wifliont  reductipn.  I'ssher  Safety 
('lamps  for  Rock  Drills. --This  (damp  can  lie  put  on 
in  about  live  seconds  Hnd  taken  oil' in  le.ss  than  one 
.second.  No  tools  otliin'  than  a  hammer  are  needed, 
and  no  nuts  or  bolls  are  used.  I'ssher  iMolor-cai 
Pump  Holder.-— This  simple  device  simply  cuts  the 
labour  of  pumping  in  half,  and  avoids  profanity  and 
peisjiiration. 

LECTURES  AT  THE  EXHlUlTluN. 

Three  lectures  were  given  in  the  small  hall  dining 
the  period- the  I'^xliibilion  was  open,  whi(di  were  all 
largely  attended  and  greatly  appreciated  by  those 
present.  Slioit  rejiorts  are  ]irinled  for  the  benelit 
of  those  members  who  were  unable  to  be  present, 
and  did  not  ha\e  the  opportunity  of  perusing  them 
in  the  [iress. 

Mink  Accidknt.s  on   iiik  Wii  w  ati'.i:si!.\nii. 

Mr.  A.  M.  Arehbold  r/A/./(i/// /«.v"c'("' (;/■-!/ iHc-i, 
Ki  iiiiofduip)  lectured  on  the  subjec^t  of  "Mine 
Accidents  on  the  Witw.itersrand,''  on  the  evening  of 
Ibe  lOlh  May. 

Mr.  R.  N.'  Kotze  ((locn-dmuil  MliiliKj  ICiKjiiinr) 
piesided.  and  the  large  attendance  followed  the 
lecture  witli  the  keenest  interest.  Mr.  IColzd-,  in 
introdiKdiig  the  lecturer,  took  the  opporl  unity  of 
cimgratulating  the  organisers  of  the  .Mining  Exhibi- 
tion on  their  work,  and  commended  the  attention  of 
all  to  the  Safety  First  Coniniitl''e  and  thiir  objects. 

The  lecturer,  Mr.  Arehbold,  exjilained  that  he 
was  delivering  a  course  of  lectures  to  mineis,  and  he 
proposed  that  night  to  deal  with  the  managerial  side, 
lie  was  in  the  position  of  the  man  on  the  fence  who 
saw  more  of  the  game  than  those  who  were  playing. 
In  1913  there  were  ;i,34j  accidents  on  the  Witwaters- 
1  and  mines.  808  fatalities,  and  'i.Odj  cases  of  persons 
being  injured.  The  death-rate  was  3-(j6  pertliousand. 
The  ignorant  native  was  not  alone  to  blame  for  this, 
and  while  accidents  could  not  altogether  be  avoided, 


it  was  the  duty  of  everyone  to  reduce  to  a  minimum 
I  he  possibilities  of  accidents.  An  excess  of  economy 
meant  more  accidents,  while  an  excess  of  safety 
meant  a  loss  in  economy.  He  attributed  tlie  number 
ol  accidents  on  the  mines  to  speeding  up,  insecurity 
of  tenure  of  ollicials  and  miners,  tlie  contracting 
system,  the  nomadic  working  population,  careless- 
ness and  inexperience,  and  lack  of  co-oiieration  be- 
tween the  ollicials  and  the  men  to  secure  safely.  He 
in.stanced  how  extra  tube  mills  were  put  on  to  a 
mine  with  the  result  that  there  had  to  be  extra 
shifts,  the  skips  were  run  faster,  and  in  tlie  general 
rush  there  was  a  lisk  of  increased  shaft  and  other 
accident-i.  There  was  no  time  to  cut  the  necessaiy 
safety  pillars,  and  the  miner  had  no  time  lo  render 
liis  working  face  safe  or  keep  up  the  timbering.  The 
directors  could  not  be  blamed  for  endeavouring  to  do 
the  best  for  their  sliareholders,  but  if  they  could  be 
got  to  cooperate  with  the  engineers  it  would  lead  to 
inerea.scd  safety. 

The  greatest  faults  the  lecturer  found  on  the  Hand 
were  tlie  iiiadei|Uacy  ol  the  number  of  safety  pillars 
and  the  Mlling  in  of  worked  out  areas. 

There  was  a  tendency  upon  these  fields  to  lock  the 
stable  when  the  horse  had  bolted,  and  it  was  only 
(juite  recently  that  lilling  had  been  done  to  any 
extent.  He  deprecated  the  use  of  ashes  foi  lilling  on 
the  gruund  of  possible  spontaneous  combustion,  and 
went  on  to  advocate  overhand  sloping  in  mines 
which  dipped  at  an  angle  of  oO  degrees 

Dealing  with  explosives,  Mr.  Arehbold  said  they 
should  endeavour  to  jiiolect  the  workmen  against 
their  own  carelessness.  One  suggestion  he  made  was 
that  the  gelatine  boxes  should  be  given  a  sharp  roof 
like  a  dog  kennel,  so  that  the  men  could  not  sit  on 
them  and  smoke  or  stick  candles  on  them.  He  attri- 
buted accidents  from  partially  lired  holes  and  niis- 
lired  boles  largely  to  the  condition  of  the  detonators, 
which  deteriorated  thiougli  being  exposed  too  long  lo 
the  damp  air  of  the  mines.  Tlii.s  had  been  proved  by 
experiments  in  America,  and  Mr.  Arehbold  suggested 
that  to  avoid  tliis  the  detonators  should  bejiacked  in 
smaller  numbers  for  issue  to  the  miners.  He  had 
suggested  as  a  certain  measure  of  safely  that  the 
charge  should  be  reversed,  but  tliis  had  been  de- 
murred to  because  it  rei|iiired  a  more  ex]  ensive  type 
of  fuse  which  would  not  burn  the  gelatine  in  passing. 
Ke  thought,  however,  that  this  should  not  be  an 
obstacle  where  human  life  was  concerned.  In  the 
case  of  shaft  ladder  ways  where  the  dip  was  between 
35  and  40  degrees,  tlie  lecturer  thought  that  partial 
bralticing  w(nild  he  useful  in  preventing  accidents 
from  falling  stones. 

Strong  character,  cleterniination  and  tact  were  the 
leading  characteristics  re(|uired  by  mining  otlicials  of 
all  grades,  'i'liere  was  very  little  fault  lo  lind  with 
the  managers,  but  lie  was  not  ]irepared  to  say  the 
same  of  the  overseers  and  shift  bosses.  Discipline 
among  the  men  was  lax  sometiine.s  except  when  the 
overseers  had  notice  that  the  Inspector  of  Mines  was 
coming  along.  The  shift  bosses  were  very  important 
ollicials  in  jireventing  accidents,  and  if  all  defects  in 
mines  were  faithfully  reported  by  the  shift  bosses 
at^idents  due  to  negligence  would  be  very  consider- 
ably diminished.  The  shift  bosses  should'be  a  little 
better  educated  than  the  ordinary  workmen,  and 
they  should  be  trained  up  on  the  mines  and  interest 
taken  in  them  by  those  who  might  one  day  rei|uire 
their  services  in  an  administrative  capacity,  ^^'ilell 
the  stalls  of  mines  were  constant,  the  low  accident 
rate  stood  out  in  sliarp  contrast.  On  the  West  Rand 
Central — a  small  mine  certainly— there  had  not  been 
a  fatal  accident  for  nine  years  because  the  stall"  stuck 
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to  their  joljf.  The  manner  iu  which  nianagerii 
changed  mines  was  remarkable. 

The  loniraet  >ysteni,  proi-eeded  Mr.  .Arehbold,  wa.s 
:i  sweating;  system,  ditl'ereiit  from  tlie  ordinary 
iindetsianiliii';  of  the  word  only  in  the  sense  thai  the 
men  were  encourageil  to  sweat  for  large  clicqnes 
which  their  admitledly  expensive  habits  re(|Hired. 
WorVc  was  seami>ed,  and  the  best  miners  were  phiced 
in  the  easiest  stopes.  while  the  inilillereiit  mineis 
were  put  in  the  dilheult  places.  The  system  killed 
.imbition,  because  the  good  miner  would  take  a 
more  responsible  position  for  less  money.  Were  llie 
contract  system  to  he  abolished,  he  would  suggest  a 
rising  scale  of  |)ay,  and  no  niaii  should  he  engaged 
or  re-engaged  e.scepl  on  the  lowest  grade  of  pay. 

In  regard  to  caielessness.  inexperience  and  negli- 
gence, he  pointed  to  the  prosecutions  in  the  Courts 
and  the  disciplinary  .steps  taken  by  managers.  The 
Safety  Kiisl  Committee  had  been  started,  and  it  was 
iloing  excellent  work.  Shitt  bosses  and  overseers  did 
not  carry  out  the  regulations  as  strictly  as  they 
should,  and  in  his  opinion  the  responsibility  of  the 
guiltily  negligent  persons  should  be  smartly  brought 
home  lo  them.  Keal  miners  were  getting  scarcer 
and  scarcer  every  day,  and  they  were  raising  a  class 
of  man  who  had  Icaineil  eveiylhiug  fiom  sitting  in 
the  slope  and  watching  the  natives  work  If  a  man 
tailed  as  a  grocer,  a  barber  or  painter,  he  went 
uinlerground,  hating  it  all  the  time,  because  he  was 
|jiilled  by  an  empty  stomach  He  seiionsly  com- 
mended the  mine  training  school  at  W'olhuter  to 
those  who  intendeil  to  make  their  sons  miners.  Un- 
less the  class  of  miners — indeed  all  classes  of  work- 
men— strove  to  make  themselves  etlicieiit.  he  would 
lind  thai  the  nati\e  would  be  a  keen  conipetitor. 
There  was  an  utter  lack  of  co-operation  aunjng  white 
employe.*  to  prevent  accident. 

Discussion  followed,  mostly  of  an  interesting 
nature.  Questions  regarding  the  colour  bar  were 
ruled  out  as  political,  and  in  the  end  Mr.  Archliold 
was  very  heartily  thanked  for  his  lei-lure.  — {/iV/jk/ 
llitili/  Mail  report,  i 

A.MliLL.VXCi;   AND  KE.SCLK   ApPLl.WC  i;.';. 

On  Saturday  night,  the  iSrd  May,  Dp.  Louis  G. 
Irvine,  of  the  Ciown  Mines,  author  of  "  First  Aid 
in  Mining,"  lectured  upon  "  .-Vuibulance  and  Rescue 
.Vppliancts." 

Prof.  J.  A.  Wilkinson  (Chairman  of  the  S.A. 
Ked  Cross  Society)  presided. 

Dp.  Irvine  said  :— The  Exhibition  Committee  has 
made  safely-lirst  and  rescue  appliaiu-es  a  feature  of 
this  years  Exhibition,  and  I  hope  that  they  w  ill  con- 
liuue  to  do  so,  so  that  opportunity  may  be  given  for 
the  demonstration  of  the  advances  which  take 
place  every  year  in  both  of  these  directions.  Safety- 
first  and  tiVst-aid  are  both  nece.ssary.  and  are  com- 
plementary, not  antagonistic.  It  is  with  the  view 
(•f  encouraging  improvement  in  hrst-aid  equipment, 
that  the  S.A.  Red  Cross  Society  has  ottereil  medals 
.iinl    prizes   for   the    best    lirst  aid    box    suitable  for 

lerground  use,  for  the  best  underground  stietcher, 

and  for  the  best  ailditional  device  other  than  these 
and  suitable  for  u-e  by  a  first-aid  team  under- 
grounil.  The  selection  of  rescue  appliances  shown 
in  the  Exhibition  is  verj'  fairly  rejiresentative,  and 
is  sulhcient  to  enable  one  to  denmnstrate  the  lines 
of  development  on  which  they  are  jiroceeding. 
Organised  first-aid  wmk  is  now  assuming  a  recog- 
nised place  in  the  life  of  every  industrial  coni- 
muuily.  and  I  am  convinced  that  so  long  as  it  is 
diligently  taught,  seriously  studied,  and  adequately 
organised,  public  confidence  in  its  value  will  steadily 


inore;ise.  This  is  the  object  of  the  South  African 
Red  Cro.ss  Society.  b"ew  mines  at  present  have 
properly  organised  their  lirst-aid  and  ambulance 
departments.  lint,  i.i  view  of  the  number  of  acci- 
ilenls  which  occur  jearly,  it  Is  es.-ecitial  that  t;very 
large  imlustrial  undertaking,  and  es[iccially  every 
mine,  should  po-sess  an  adei|nal-^ly  equipped  and 
organi.sed  ilepartnienl  to  deal  with  them.  Take  a 
few  facts  anil  figures  :  On  the  gold  mines  of  the 
ISand  alone  in  191-J,  S4o  persons  were  killed  by  or 
died  from  the  etl'ei-ts  of  accident,  and.  of  these 
fatalities,  7(),'!  occurred  underground.  In  addition, 
there  were  over  1,SII0  serious  acculenls,  with  their 
inevitable  train  of  consequerii'es  of  sud'ering,  ami 
disablement -Icmpoiary  or  permanent.  This  means 
a  big  sum  in  snilering  ami  disability  and  loss  of 
wcu-king  time. 

Sonieb  idy  has  to  pay  for  all  this  in  the  long  run, 
and  although  the  cash  payment  does  not  rejirescnl 
the  total  loss  to  the  individual  and  the  community, 
the  bill  in  cash  is  a  large  one.  For  the  year  ending 
March,  1913,  the  Rand  Mm ual  .\ssuiance  Co.  paid 
out,  in  respect  to  accidental  injuries  i"  «  bite  mine 
employees  on  the  Rand,  a  sum  of  CU"J,UiXi ;  it  the 
whole  of  the  gold-mining  industry  weie  included 
that  total  would  be  increased  by  about  50  per  cent. 

Ill  order  to  secure  efficient  lirst-aid  work,  three 
things  are  needed : 

(1)  Every  society  or  iussociation  which  issues  first- 
aid  certilicntes  must  guard  the  reputation  of  its 
certificates  highly.  They  should  not  be  issued  to 
men  who  are  not  really  oouipetenl.  If  there  is  to 
be  competition  between  tlie>e  bodies  it  should  be 
coinpetiticm  for  a  high  standard — not  for  a  low  one. 
Certificate-snatching  should  be  altogether  dis- 
couraged. 

(2)  Every  man  w  ho  takes  up  lirst-aid  should  take 
it  up  seriously.  It  is  know  ledge  worth  having,  ami 
any  intelligent  man  can  acquire  it  if  he  gives  his 
mind  tD  it.  But  that  he  must  do,  and  he  must 
improve  his  efiiciency  by  continued  periodic  practice. 
The  half-trained  man  is  only  a  nuisance,  and  is  only 
likely,  when  called  upon,  to  bring  discredit  <m  him- 
self and  on  the  movement.  The  well-lrained  man 
may  frequently  prove  of  the  utmost  use. 

(3)  Every  large  industrial  undertaking,  and 
especially  every  mining  company  should  organise  its 
ambulance  department  as  a  routine  part  of  its 
business  organisation.  Accidents  frequently  occur 
in  mines  at  points  remote  from  any  possiidlity  of 
medical  assistance.  The  oigani>alion  slnmld  not  be 
h^ft  to  voluntary  enthusi.-isni,  .■illhougb  this  should 
always  he  made  use  of.  The  mining  companies 
iluring  the  past  few  years  have  given  the  movement 
generous  financial  assistance.  Hut  that  is  not 
enough,  n(U'  does  the  requirement  of  the  Mining 
Regulations  that  certain  mine  officials  should  pos.sess 
ambulance  certificates,  take  us  \ery  far.  huriiig 
the  past  year  a  good  beginning  has  been  ma<le  on 
the  Crown  Mines.  Six  ambulance  olficers  have 
been  appointed  on  the  start'  of  the  company.  They 
are  not  wh<de-time men,  bnt  arc  part-paid  lor  this 
work  The  shafts  of  the  mines  have  been  divided 
up  belweeu  them,  and,  whenever  a  serious  accident 
occurs,  iinilergronnd,  we  know  that  there  is  some- 
one al  hand  to  take  charge  of  ih.il  acchlent  on  the 
spot.  Our  aim  is  that  every  serious  accident  occur- 
ring underground  should  he  treated  underground  by 
lirst-aid  methods.  We  are  fortunate  in  having,  in 
aildilion,  some  50  voluntary  helpers  organised  a^  a 
Red  Cross  corps,  and  these  have  rendered  great 
service.  'J'heir  keenness  is  stimulated  by  the  oiler 
of  handsome  prizes  by  the  company,  to  be  competed 
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lor  annvially  V)y  the  employees.  That  is  a  sort  of 
system  which  I  lliinlc  every  company  sliould  adopt. 
Kirsl-aiil  will  lielp  safety  lirst,  for  the  more  men 
are  interested  in  seeing  and  dealiii};'  with  accidents, 
tlie  more  will  the  can-es  of  those  accidents  be  forced 
on  their  attention,  and  the  more  they  will  think  of 
means  lo  prevent  them. 

Now  I  sinill  proceed  to  ilenionsirate  sume  typical 
amlinlance  and  rescue  appliances.  'J'ake  first  ordi- 
naiv  lirst-aid  equipment  for  mine  nse  : — 

(1)  The  lirst  part  of  the  eiinipment  should  he  a 
properly-titted  Hrst-aiJ  ho.\".  I  show  one  litteil  up 
h.y  Messrs.  Lenimn  to  the  requirements  of  the  Ked 
Cross  Society.  It  is  hand.y,  portahle,  and  contains 
everything;  in  tlie  way  of  splints,  handages,  tourni- 
cpiets  and  dre-sings  that  the  first-aid  man  is  likely 
to  waat.  Note  especially  the  long  thigh  s]dint  in 
three  sections,  easily  lilted  togelhei.  Note  also 
that  the  dressings  for  wounds  are  in  small  com- 
pressed packets,  each  containing  enough  for  one 
wound.     This  is  a  great  preventive  of  waste. 

(2)  As  to  stretchers  :  Transport  of  the  injured 
utiderground  and  up  the  shafts  of  a  mine  is  an  all- 
important  nnitter.  To  be  suitahle  for  use  under- 
ground a  stretclier  must  fultil  the  reiiuiivments  of 
portalillity  in  narrow  jdaces  and  protection  lo  the 
patient  from  uneven  surface*,  and  also  of  pro- 
viding means  fur  .securing  the  injured  man.  so  that 
he  may  he  carried  vertically  without  his  position  on 
the  stretclier  being  altered.  Tlie  ordinary  canvas 
stretcher  does  not  fullil  these  requirements.  In  my 
opinion,  the  stretcher  wliicli  meets  tliein  best  is  the 
Red  Cross  plank  stretclier,  which  has  been  evolved 
by  tlift  Crown  Mines,  and  in  its  improved  form  is 
shown  by  Mr.  Little  in  this  exhibition.  It  is  handy, 
portable,  duralile,  will  stand  rough  usage,  and  is 
readily  cleaned.  In  underground  work  its  rigidity 
is  an  actual  advantage,  and  it  adequately  meets  the 
requirement  of  securing  the  patient  for  transport  in 
a  vertical  position.  Memliers  of  the  Crown  Mines 
Ambulance  Corps  demonstrated  the  tjse  of  the 
Hrst-aid  bo.\  and  tlie  method  of  using  the  improved 
Red  Cross  stretcher  to  the  audience. 

(3)  Another  device,  also  designed  li.y  Mr.  Little,  is 
the  ambulance  trolley,  which  is  u.sed  in  combination 
with  the  plank  stretcher  for  conveying  injured  men 
along  long  and  low  drives  to  the  shaft  station.  Tiii* 
device  is  also  shown  in  the  exhibition.  It  is,  further, 
of  great  use  in  extricating  an  injured  or  unconscious 
man  from  a  winze—.-  .'/.,  in  gassing  accidents — and 
secures  an  enormous  saving  of  time  in  this  operation, 
where  time  is  of  the  utmost  value  not  only  to  the 
man  injured,  but  to  the  rescuers.  The  use  of  the 
ambulance  trolley  was  also  demonstrated.  These 
three  things— the  lirst-aid  bo.\,  the  plank  stretclier, 
and  the  ambulance  trolley — with  rope  and  blanket, 
form,  in  my  opinion,  a  useful  equipment  for  an 
underground  lirst-aid  team. 

Coming  now  to  the  iiuestion  of  accidents  due  to 
poisonous  g.ises.  There  are  several  devices  which 
may  be  used  or  are  recommended  :  — 

(4)  The  air  mask  or  smoke  mask,  fed  by  a  ho.se- 
pipe,  deriving  its  suppl.v  from  a  pump  or  bellows,  or 
from  the  compressed-air  service  pipe,  although 
required  by  the  Mining  Regulations,  is  not  a  practi- 
cal device  in  the  circumstances  in  which  it  is  sup- 
posed to  be  used — namely,  in  gassing  accidents.  .  .  . 
The  ordinary  winze  can  be  blown  out  in  l.j  minutes 
or  less  if  proper  air- pipes  are  provided.  The  danger 
/one  in  cases  of  gassing  in  metalliferous  mines  is 
always  limited.  If  deep  winzes  are  sunk,  say,  to 
oOQ  ft.  or  so,  the  remed.y  lies  either  in  providing  more 
adequate  ventilation  appliances  or  in  training  men  to 


the  use  of  an  oxygen  breathing  apparatus  such  as  I 
am  about  to  describe.  And  of  these,  the  former 
alternative  is  unquestionably,  in  my  opinicm,  the 
right  one.  The  regulation  requiring  tlie  provision  of 
the  smoke  mask  should  be  withilrawii  from  the 
Mining  Regulations. 

In  coal  mines  the  problem  is  i[nite  dilltient.  Here, 
a:>  in  consequence  of  fire-damp  and  coal  dust  explo- 
sions or  uiulergiound  lires,  the  whole  mine  may  be- 
come Hojdeil  with  dangerous  gases,  and  it  may  be 
necessary  to  seal  up  the  mine  altogether  in  order  to 
starve  out  a  lire.  The  whole  mine  may  become  a 
danger  zone.  The  demand  in  this  ease  is  for  an 
apparatus  which  is  carried  wholly  on  the  body  of  the 
wearer,  which  will  permit  of  free  movement,  ami 
which  will  enable  the  wearer  to  do  active  work  in  a 
poisonous  atmosphere  for  not  less  than  two  hours. 

The  Lecturer  then  explained  and  demonstrated  the 
uses  of  various  oxygen  breathing  apparatus,  such  as 
the  Proto,  Meco,  W.E.U.,  Draeger  and  Shamrock. 
He  stated  however  that  a  caution  was  necessary. 
None  but  trained  and  experienced  men  should  use 
them.  It  is  of  no  use  to  have  a  couple  of  these  things 
dotted  about  on  mines  or  collieries  with  no  one 
trained  to  use  them.  Even  in  experienced  hands 
lives  have  been  lost  Ihnnigh  their  use. 

Dr.  Irvine  also  descnibed  and  demonstrated  the 
Rneumatogen  apparatus  :  and  referred  to  the  Aero- 
[diore,  in  which  liquified  air  is  used  to  su[>ply  the 
oxygen  required,  and  finally  dealt  with  the  \arions 
forms  of  ox.ygen  reviving  apparatus. 

In  conclusion  Dr.  Irvine  ex|iressed  his  thanks  to 
Messrs.  Leiinon.  Reunert  \  Lenz.  ami  \V.  Iloskeii 
&  Co.,  for  their  kind  permission  lo  demonstrate  the 
appliances  mentioned 

A  hearty  vote  of  thanks  was  extended  to  the 
lecturer  f(n'  his  lucid  and  excellent  adilress. — [Trnii'<- 
irtul  Leader  report  abridged). 

S.\fi.;tv    Mi.;.\suiti-:s  in   Kicg.ai:!!   'id   Tin.;   U.sk  of 
Explosives. 

Mr.  Wm.  CuUen,  Jlanaijer  of  the  Modder/onttiti 
Iti/naitntc  Furtorij,  gave  a  lecture  on  the  "iCth  May 
on  the  aliove  subject. 

Mp.  Neuhaus,  Chairinan  of  the  Safely  First  Com- 
mittee, presided,  and  in  the  course  of  his  intro- 
ductory remarks,  expressed  his  horror  at  the  number 
of  accidents  which  took  place  on  tliese  fields,  juid  at 
the  carelessness  which  was  responsible  for  the  great 
majority  of  them. 

Mr.  Cullen  said  that  if  scmie  of  the  theories  which 
he  advanced  were  thought  worthy  of  further  con- 
sideration then  he  sliouhl  be  prepared  to  transfer 
them  to  the  more  debatable  atmosphere  of  the 
scientific  societies,  but  meaiitime  a  gie.-it  many 
problems  in  connection  with  blasting  required  in- 
vestigation, and  he  bad  no  doubt  whatever  that  it 
would  be  much  more  for  the  benefit  of  the  mines 
than  for  the  exjilosives  companies  if  these  problems 
were  tackled  in  a  thoroughly  sound  scientific 
manner.  After  all  the  consumption  of  explosives 
might  be  reduced  temporarily,  but  inasmuch  as  this 
would  broaden  the  basis  of  mining,  the  explosives 
companies  would  benefit  in  the  long  run. 

Proceeding,  he  stated  that  at  a  time  like  this 
when  the  public  conscience  ami  public  interest  had 
been  aroused  liy  the  S.ifety  First  campaign,  re- 
crimination and  blame  should  be  ]nit  aside.  It  was 
only  by  what  the  Americans  called  team  work  that 
anything  great  was  accomplished,  and  this  was  a 
time  for  team  work  if  ever  there  was.  He  would 
like  to  see  a  S.-ifety  First  team  on  every  mine — not 
made  up  of  officials  but  of  working   men.       He  was 
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not  a  great  belierer  in  formal  lectures.  Rather  did 
lie  favour  small  informal  "  pow  wows,"  but  tlie 
■■pow  wower '■  must  be  a  man  who  knew  his  j.ib. 
He  ni\ist  have  aboundiiijr  patience,  and  a^iove  all  he 
must  be  a  good  fellow.  He  woulil  stron<;ly  advise 
tlie  mines  to  get  one  or  two  such  men  and  to  paj' 
them  well.  After  recounting  his  own  eaily  experi- 
ences wlien  lecturing  on  tlie  mines,  Mr.  Cullen 
passeil  on  to  his  subject  proper.  The  tir.st  poiiii  he 
considered  was  "  fuse  lighters."  He  burned  in  a 
glass  jar  a  small  quantity  of  blasting  gelatine, 
which  produced  a  ver}'  large  amount  of  nitrons 
fumes.  It  was  because  of  these  fumes  that  the  old 
"  cheesa"  or  tiring  slick  stood  condemned.  He  next 
[iroceeded  to  demonstrate  how  essential  it  was  to 
h.ive  a  "  cheesa  "  stick  which  wouhl  remain  alight 
under  the  most  trying  conditions — as  a  man's  life 
frequently  depended  on  the  light  of  hi.?  "cheesa'" 
stick.  Incidentally  he  brought  out  the  fact  that  a 
really  satisfactory  "  cheesa"  stick  was  very  difficult 
to  produce.  He  next  passed  on  to  the  question  of 
exudation,  which,  he  stated,  had  in  the  past  received 
practically  no  consideration  from  users.  He  ex- 
plained how  exudation  was  caused,  and  how 
dangerous  it  was  under  certain  conditions.  He  was 
lirrnly  c  'nvinced  that  many  unexplained  accidents 
were  due  solely  to  exudation,  and  although  miners 
in  muny  parts  of  the  woild  liked  '"  wet  gelatine"  it 
should  on  no  account  ever  he  used.  Proceeding,  he 
lUrected  attention  to  the  attempts  not  infrequently 
made  to  jam  cartridges  into  a  hole  too  small  for 
them.  This  in  itself  was,  of  course,  a  danger  even 
with  a  wooden  tamping  rod.  but  it  was  increased 
tenfold  with  exudation. 

He  next  passed  on  to  a  .somewhat  lengthy  con- 
siileration  of  fuse.  Broadly  speaking,  he  tliought 
that  the  quality  supplied  on  these  fields  was  good, 
but  he  would  like  to  see  a  better  quality  used,  and 
better  certainly  with  reg.ird  to  regularity  of  burning 
speed.  Such  a  fuse  as  he  had  in  his  mind  might 
coat  Id.  per  coil  more,  but  what  was  tliai.  compared 
to  the  occasional  hanging  up  of  a  round  or  lieneh  ? 
He  explained  very  clearly  how  certain  condition.s 
might  produce  a  so-called  running  fuse — but  he  was 
veiy  definite  on  the  pcniit  that  tliere  was  no  such 
thing  as  a  running  fuse.  He  next  passed  on  to  the 
question  of  jneiiiature  explosion,  and  although  be 
stated  that  his  ideas  were  for  tlie  greatest  part 
theories,  they  had  a  very  large  measure  of  pro. 
liability,  and  certainly  wliat  he  had  to  say  in  this 
connection  gave  room  for  thought.  Regulation  No. 
106  (2'2),  wliioh  he  read  and  which  has  to  do  with 
the  interposition  of  tamping  betaeen  cartridges,  he 
supported  strongly  and  sliowed  (dearly  by  experi- 
ment and  example  that  the  practiie  is  highly 
dangerous  and  ought  to  be  condemned.  Although 
experiments  which  he  had  himself  carried  out  did 
not  support  this  view,  still  all  explosives  were  not 
equally  sensitive,  and  it  was  surprising  what  small 
things  could  lead  to  unoxploded  cartriilges  being 
left  in  the  hole.  Probably  more  accidents  were  the 
result  of  drilling  into  unexploded  cartridges  than 
any  other  cause,  but  after  examining  the  various 
proposals  which  had  been  advanced  to  obviate  this, 
he  had  reluctantly  come  to  the  coiv  lusion  that  none 
of  them  were  iiifallible,  and  this  being  so.  they 
would  only  increase  present  dangers.  Mr.  Cnllen 
said  that  a  most  important  point  and  one  to  which 
iiisuthcient  attention  had  been  given,  namely,  w.is 
the  piooer  storage  and  handling  of  detonators.  He 
contended  that  a  very  small  i|uantity  of  sawdust 
could  prevent  the  spit  of  the  fuse  reaching  the 
detonator  composition,  and  this  in  turn  could  lead 


to  all  ^orts  of  dangers.  He  stated  that  "damp 
storage"  was  far  more  inimical  to  detonators  than 
actnal  immersion  in  water,  even  up  to  an  hour,  and 
this  anyone  could  try  for  himself.  He  also  mentioned 
that  if  through  carelessness  the  end  of  the  piece  of 
fuse  got  wetted,  most  probably  the  detonator  would 
not  go  oil'.  'I'his  coull  al.so  be  easily  demonstrated. 
He  next  met  some  of  the  objections"  wliicli  hud  been 
advanced  against  the  nse  of  the  "  Nowag "  clip. 
In  practice  in  a  gieal  many  of  the  mines  the 
cartridge  was  not  properly  athxed  to  the  fuse  and 
detonator  as  was  provided  liy  the  regulations,  and  the 
clip  was  an  easy  way  out  of  the  dilRculty.  .\  large 
number  of  views,  some  of  tliein  (^xliaordinarily  good, 
were  next  thrown  on  the  screen,  and  as  they  passu! 
along  Mr.  Cnllen  made  each  the  suliject  of  a  few 
interesting  remarks.— (/?a«rf  Daily  Mciil  repoit.) 


Notices  and  Abstracts  of  Articles  and 
Papers. 

t'llKMlSTKV. 

.\.s.SAV  OK  Tin  Oltlis.—"  Experiments  in  which 
tin  ores  and  tailings  were  heated  under  vaiious  con- 
ditions with  zinc  oxide,  lime,  etc.,  showed  that  by 
heating  with  lime  tin'  l.")  to  20  min.  over  a  large 
Teclu  iiuriier,  it  is  possilile  to  convert  the  whole  of 
the  tin  into  calcium  stannate,  which  can  then  be 
dissolved  in  hydrochloric  acid,  and  the  tin  estimated 
volumelrieally  in  the  usual  way.  The  new  process 
is  a  modification  of  the  'Beiinger'  method." — H. 
W.  HUTCHIN,  Inxl.  Mm.  nnd  Mrt.,  Feb.  19,  1914  ; 
Joui:  Sor.  of  Clipmircit  Industry,  March  IK,  1914, 
p.  262.     (J.   U.) 


The  Assay  of  Tin  Orios  ani>  Coxcentk.vtes. 
— "  A  series  of  tests  in  which  various  minerals  were 
added  to  tin  ores  and  concentrates  of  known  tin 
content,  and  the  mixture  then  assa.yed  for  tin  by  tlie 
Pearce.Low  method  (Low,  'Techn.  Methods  of  Oie 
.Analysis,'  Third  Ed.,  I90S,  p.  20S)  proved  that  the 
method  is  very  accurate  except  when  compounds  uf 
titanium,  tungsten,  or  bismuth  are  present.  The 
modification  proposed  when  titanium  is  present,  is 
to  fuse  the  ore  with  potassium  bisulphate,  and  treat 
the  melt  witii  dilute  sulphuric  acid,  when  all  the 
titanium  goes  into  solnlion,  and  the  residue,  con- 
tai.iing  all  the  tin,  is  fused  with  sodium  peroxide  in 
the  usual  way.  Tungsten,  if  jireseiit  with  titaninm. 
can  be  completely  removed  by  treating  the  residue 
from  the  titanium  solution  with  ammonium  car- 
bonate. Ores  containing  laingsten  may  al.50  be 
digested,  after  finely  powdering,  with  .sodium  hydr. 
oxide  solution,  when  all  the  tungsten  goes  into 
solution.  When  tin  ores  contain  bismuth,  the 
bismuth  is  precipitated  by  the  nickel.  .\s  the  pre- 
cipitate consumes  iodine,  it  must  be  reiiio\  ed  by 
filtration,  and  the  solution  again  reduced  before 
titration.  In  general,  in  carrying  out  the  Pearce. 
Low  a.ssay,  the  authors  recommend  grinding  the 
Simple  to  100  mesh  at  least:  fusion  in  nickel 
crucibles,  and  reduction  with  nickel  :  the  tempera- 
ture of  the  solnlion  at  titiation  to  be  below  70'  F. 
(21°  0.)  :  avoidance  of  large  amounts  of  cuprous 
chloride  and  ferrous  cliloride  :  the  bulk  of  the  .solu- 
tion before  reduction  to  be  400  cc  ,  containing  125  cc. 
of  hydrochloric  acid  "— E.  A.  Wraicht  and  P.  L. 
•Vv.ir^.  Inst.  Mininq  and  Md.,  Yah.  19,  1914  ;  ^oiw. 
Sor.ofChrmirrrlIndii.iti-/,  March  16,  1914.  p.  262, 
(J.   G.) 
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The  Assay  of  Tts  Ores  and  Coxcen'tratks.-- 
The  PEAncE-Low  Method. — "Siimm  07/  of  A  utkor.s 
Views  oil  the  Pc'U-cn-Loii;  Asxay. — As  Lhe  vaviims 
experiments  and  (leil notions  made  tlierefioni  me  to 
some  extent  spieatl  over  the  whole  paper,  asnmmaiy 
will  now  lie  given  : 

].  Tin;  de^jreeof  linenessof  the  cn-e  must  be  at  leasl 
100  mesh,  otherwise  a  reprc-^entative  sample  eannot 
be  ohtained. 

•2.  Nickel  in'ucililes  are  superior  ti>  iron  ones;  the 
time  of  reduciion  i-  not  so  long  if  nickel  crucibles  are 
used  for  fusion.  For  tailings,  fusion  in  an  iron 
crucible  sliDulil  be  avoided;  it  is  desirable  tn  keej) 
the  amounl  of  ferrous  chloride  in  the  sidntion  as  low 
as  p'issible,  jiarticiilarly  when  the  tin  content  is 
small,  otherwise  hijjb  re-^ults  are  nbtained. 

3.  The  amount  of  hydrochloric  acid  should  be 
about  I'io  ce. 

4.  The  bulk  of  the  solution  before  reduction  should 
be  about  400  cc. 

5.  Tlie  temperature  of  the  tin  solution  at  titration 
should  not  be  more  than  70°  F. 

6.  The  strength  of  the  standard  solution  should 
not  generally  be  more  than  II  gin.  of  iodine 
and  20  gm  of  potassium  iodide  per  litre,  or  less  than 
one-third  llie  above  strength. 

7.  l5cfore  titration  the  caleite  should  have  entirely 
diss(dved. 

8.  TitaniuTii,  tungsten  and  bismuth  must  be  re- 
moved by  the  means  already  de-cril)ed  before 
titration. 

9.  Copper  and  iron  should,  under  special  circum- 
stances be  removed. 

10.  Nickel  should  always  be  used  for  reiluctioii. 

It  these  precautions  are  taken  and  care  is  exercised 
in  the  fusion  and  other  manipulation,  the  authors 
are  of  opiniim  tliat  the  Hiror  in  the  rnsults  obiained 
should  c  -rtiiidy  not  exceed  2  lb.  of  black  tin  per  ton 
with  rich  ores,  and  1.^  lb.  per  ton  with  1%  ores."  — 
E.  A.  Wrmout  ami  P.  Litiihrland  Tekd, 
Biille/ln,  r..Vr..rr.,  Nn.  113,  Feb   1-2,  1014.     (C.  T.) 

The  AcridX  ok  Si-EPiiruir  .Vnn  ox  Ciu'I'ki!.  - 
"The  ]iresent  investigation  shows  that  cuprous 
sulpha,t(v  rather  than  cupric  sulphati",  is  on>^  of  the 
primary  products,  as  m.ay  easily  b'  tested  by  pouring 
otl'  the  sulphnric  acid  at  any  st:i<re  of  Ihe  reaction 
through  a  t4ooch  lilter  into  wa'er,  when  a  precipiiate- 
of  finely  divided  cojiper  is  produced." — (Tlie  late) 
.I.VMKS  TtlDOl!  CUNOAt.E,  I'ror.  Chrni.  Soi-.,  Vol.  29, 
No.  4?I,  p.  344.     (('.  T. ) 


The  KsriMA'riDN  he  .Mnucrin-.  -"Penfiold's  well- 
Icnown  method  for  determining  water,  especially  in 
minerals,  has  been  adapted  for  the  deterndnation  of 
mercury  in  (ires  ;ind  minerals.  In  a  piece  of  glass 
t\ibing  20  (on.  long  and  o  mm.  widi!,  two  bulbs  are 
blown,  one  at  the  closed  end  and  another  near  the 
open  enil  ,\  small  i(uantity  of  the  powdered  sample 
mixed  with  lime  is  lilleil  into  the  clean,  dry  tube 
through  a  drawn-out  glass  funnel.  The  tube  is  then 
Idled  up  to  a  depth  of  8  cm.  with  iron  filings  and 
i|uicklime.  An  asbestos  Jilng  is  poshed  in  midway 
between  the  bulbs,  and  the  ojien  loid  of  (he  tube 
ilrawii  out  to  a  line  capillary.  The  end  bull),  with 
its  charge,  is  heated  at  first  inside  an  iion  pipe, 
linally  in  the  ilime  it>^elf,  the  mercury  being  driven 
out  and  condensed  in  tb(^  second  bulb,  wdiich  is  kejit 
cooled.  This  bulb,  with  the  mercury,  is  then  drawn 
off,  the  moisture  present  is  removed  by  a  curient  of 
dry  air.  and  the  bulb  and  its  contents  weighed.  The 
mercury  is  then  run  out  and  completely  removed  by 
drawing  a   current  of  air   through   the   hot    tube. 


Finally  the  empty  tube  is  weigheil.  If  sulphides 
are  present  lead  chronnile  should  be  .uhleil  to  the 
mixture  betore  heating." — C'i;mmin(;  and  M.\CLEi)Ii. 
Journal  iihciii.  Soc,  103,  ol3  ;  Thr  Mini/iij  awl 
Enr/liiririiii/  Ilrricir,  March  5,  1014.  p.  174.    (.!.'  F.,  T) 

Till-;  Ei.i'.c  tko-Deeositiox  (ii  Zixr  \v  High 
Cuki!i;nt  Dexsitie.s.  -- "  At  certain  very  high- 
current  densities  the  electro  deposition. of  zinc  can 
be  ell'ected  in  presence  of  a  high  concentration  of 
free  acid.  I'lider  these  conditions  the  ratio  of  zinc 
to  hydrogen  lil)erateil  actually  increases  with  the 
acid  concentration  up  to  a  ccil;iin  vabie,  and  also 
incicases  with  the  current  density.  In  this  way, 
with  a  concentration  of  sulphuric  acid  of  about  i.'i 
gms.  ))er  100  cc.  and  .a  current  density  of  between  20 
and  50  amps,  per  s(i.  dcm.  the  metal  ('an  be  deposited 
with  an  elticiency  "f  about  95%. 

With-  lead  anode.s  this  electrolysis  is  achieved  with 
a  potential  difterenje  about  5  volts  and  with  zinc 
anodes  3  volts. 

The  presence  of  small  quantities  of  colloidal  matter 
exerts  a  marked  ellect  on  this  reaction,  and  enables 
the  pioduction  of  bright,  adherent  deposits.  The 
pre-^ence  of  the  colloid  also  enables  the  application 
of  a  higher  current  density,  and  in  this  way  raises 
the  cut  rent  efficiency. 

In  these  solutions  a  very  strong  retardation  was 
observed  in  the  deposition  of  iion  present  in  the 
electrolyte.  On  account  of  this,  considerable  quan- 
tities of  this  metal  in  the  electrolyte  caused  very 
little  contamination  of  the  zinc. 

The  results  obtained  could  not  be  entirely  ascribed 
to  eU'ects  of  over-voltage,  or  surface  tension,  or 
viscosity  of  the  electrolyte,  ami  are  probably  mainly 
determined  by  influences  which  control  the  rate  of 
the  reactions  invidved  in  the  change  from  theioni.sed 
to  the  free  element. 

The  results  ohtai  led  in  this  work  indicate  the 
most  favourable  cjndilions  under  which  zinc  can  be 
obtained  from  commercial  sohiiions,  either  with  a 
view  to  the  recovery  of  the  metal  or  to  its  application 
for  the  purpose  of  electro-plating" — J.  NoEMAN 
pRlNCiand  Urlyn  Clifton  Taiston. — Proc  Vlnrn. 
Hoc,  Vol.  30,  No.  424,  pp.  27-8.     (C.  T.). 


DETER.MI NATION    OF    ANTIMONY    AND   ARSENIC  IN 

Lead-Anti.mony  Alloys  anu  Anti-Fuiction 
Metals. — "  From  1  to  10  gm.  of  the  metal  are 
heated  with  20 — 60  cc.  of  sulphuric  acid  until  any 
precipitated  sulphur  has  re(iissolved  and  sulphur 
dioxide  has  been  complitely  expelled,  the  solution  is 
diluted  with  its  own  volume  of  water,  and  arseiuc 
and  anti)nony  determined  together  by  titrating  the 
boiling  solution  with  permanganate  (the  iron  factor 
of  the  permanganate  multi|died  by  1'0714  gives  the 
equivalent  amount  of  a  timony  and  arsenic  in  terms 
of  antimony).  Another  portion  of  the  m^tal  is 
heated  with  ferrous  sulphate  and  hydrochloric  acid, 
and  arsenic  determined  in  the  distillate  wdth  iodine 
solution  as  usual.  If  much  iron  be  present,  it  must 
be  determined  separately  and  deducted  from  the 
antimony-arsenic  result.  Tin,  bismuth,  and  zinc  do 
not  interfere  with  the  determination,  nordoes  copper 
unless  present  in  such  (jnantity  that  its  colourallects 
the  end  point  in  the  permanganate  titration." — L. 
liERTIAUX,  Ami.  Chim.  annli/L,  1914,  l[l,  49-51  ; 
Join:  So/:,  of  C'hemtenl  fiit/imiri/.  iNIarch  16.  1914, 
p.  2rv2.     t.T.  ('!.) 

.SOLt;illLlTV  OE  SlI.lC.V  IN  IlYDHOCHI.OUIC,  NiTRIC 

AND  .Sulphuric  Acids.—"  When  hydrated  silica 
is  evaporated  to  dryness  with  hydrochloric  acid,   the 
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resiiiiie  heated  to  110°  C,  and  the  silica  separated  in 
llie  usual  ^'>■ily,  alK»it  07o%  remains  in  solniion,  \m\ 
niiiy  lip  ri'iMUpreil  liy  evaporalinu'  tlie  liltralo  tu  dry- 
ness and  i'iille<'liiiy  tlie  insoluble  residue  thus 
iilitained.  Similar  results  are  found  when  nitrio 
aeid  is  used,  but,  owinj;  to  the  difticulty  of  removing 
all  the  nitric  acid  \>y  washing',  there  is  a  tendency 
for  the  results  to  be  too  high.  About  'i'5%  of  the 
weight  of  the  silica  remains  in  solution  when  sul- 
phuric aciil  is  used  (in  this  case,  tlie  mi.\tuve  cannot 
lie  evaporated  to  complete  dryness),  luil  the  loss  is 
recovered  by  a  secoml  evaporation.  Hydrated  silica 
was  found  to  dissolve  in  dilute  hydrochbiric  acid  of 
various  strengths  (1:2;  1  :  1  :  2  :  I)  to  the  extent  of 
from  0'03  to  i):VA  gni.  per  litre,  tlie  largest  (luantity 
lieing  dissolved  at  IdO  C.  by  the  2  -.  1  acid.  Nitric 
and  snlphuric  acids  dissolve<l  smaller  quantities, 
namely,  from  II(I2  to  CI  gm.  per  litre." — \V. 
Wl'NDKR  and  .\.  SUI.KIMAXN",  Ann.  Chill),  ariahjt, 
1914,  1^1.  4,")-49  :  Jfnirii.  Hor.  of  Chemical  Inihtslry. 
-March  in.  1014.  p  279.     (J.  G.) 

^rETAI.LrRCY. 

(;i:i\i>iN'':  Oi:ks  foi:  Cvantiiixc:.  — '•  Viefeniiig  to 
I  he  letter  by  George  E.Collins  on  '  (Ii  inding  Ores 
for  Cyaiuding,"  where  he  compares  the  work  of  the 
tube  mill  with  thatr  of  the  Hardinge  mill,  1  Jissnme 
his  tube  mill  is  the  ordinary  type  having  the  central 


entire  crosssootion  of  the  charge,  we  are  bound  to 
get  the  best  results  from  a  mill  which  oilers  the 
easiest  passage  to  such  particles,  to  the  outlet. 

It   is   evident  that  tl onic.il    end    even    though 

tilled  with  pebbles,  otiers  an  easier  passage  than  tin" 
square  end.  The  crowding  action  of  the  feed  can 
act  from  the  centre  to  the  periphery  in  moving 
particles  up  the  incline,  but  it  is  evidently  much 
more  dillic.ult  to  force  out  the  particles  in  the  corner. 

Many  years  ago,  a  device  was  developed  .it  the  El 
Oro  Mines,  El  Oro,  Me.sico,  to  oveieome  the  dead 
corner.  This  is  like  that  in  Fig.  I.  It  consists  of 
the  introduction  of  a  false  head  made  of  perforated 
plate.s  secured  to  the  discharge  end  head  by  means 
of  bolts  and  distance  pieces,  forming  a  space  free 
from  pebbles  into  which  jiarticlcs  from  the  entire 
cross  section  of  the  charge  can  freely  pass  and  freely 
rise  to  the  outlet. 

Tliif  device  improved  the  discharge  in  just  the 
same  manoer  th.it  the  coTucal  end  does,  but  to  my 
mind  in  a  greater  degree,  for  I  agree  with  Mi-. 
Collins  in  b-ing  unable  to  see  how  tlitre  can  be  any 
really  etiective  stage  crushing  in  this  cone. 

In  the  mills  of  the  Cobalt  Lake  and  AIcKinley- 
Darra;;h  Minos,  at  Cobalt,  (tntario.  I  had  an  oppor- 
tunity to  com))are  the  efliciency  of  an  Allis-Clialmers 
.")  ft.  "SO  ft.  mill  with  tli(!  ordinary  central  oveiflow 
discharge  :  an  ,S  ft.  Hardinge  and  a  Chalmers  and 
Williams  n  ft.  x  16  fl.  mill    lifted  as  in  Fig.  ].,  with 
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The  K.vpiii  Discii.vroe  .S, 

(pvi>rilow  dis  •barge.  Frmn  lioili  of  these  machines 
the  pulp  is  discharged  by  displacement,  and  as  Mr. 
Collins  says,  crowiiin^'  tlie  feed  beyond  the  capacity 
of  the  mill  for  complete  grinding  will  result  in  a 
coarser  product,  or  more  o\ersize. 

Careful  considerat'on  will.  I  am  sure,  make  it 
clear  to  any  tube-niill  operator  that  there  can  be  no 
zone  in  pebble  mill  where  all  of  the  particles  of  ore 
.ire  of  a  desired  size.  This  is  true  regardless  of 
lypeof  iliscbarire.  The  varied  sizes  in  the  feed  and 
tJie  bindere.l  pro.'res*  of  the  panicles  of  ore  through 
the  mass  of  pebbles,  makeit  qait  nmpos-ible  f..i  such 
a  condition  to  be.  It  is  because  of  this  fact  that  the 
pr.ictice  has  become  i|uite  general  of  operating  the 
tube  mill  in  a  closed  circuil  with  a  c.lassiliir,  even 
with  a  central  overllow  discharge.  Since,  thi-rufo-e, 
we  tind  partic'es  of  the  finished  size  throughout  the 


Fig.  II. 
sTKM  Foit  Trni-:  Mills. 

perforated  end  plates  and  lever.se-screw  jiebbh'  feed, 
with  the  result  that  the  elliciences  were  in  the 
reverse  order,  the  Chalmers  .-md  Williams  having 
the  highest,  the  AllisChalniers  having  the  lowest. 

It  is  doubtless  iheellect  of  the  dead  corner  that  is 
responsible  for  tendency  on  the  part  of  tube  mill 
users  to  lean  toward  shorter  lengths,  when  using 
mills  of  this  type  as  there  is  evidently  a  critical 
length  of  mill  for  each  individual  case  beyond  wliicli 
the  ilisplacing  ellect  of  llie  feed  is  lost,  due  to  the 
hindering  action  of  the  pebble  load.  The  pebble  load 
beyond  this  point  is  nieiely  consuming  jiower  .md 
using  up  pebbles  u.selessly. 

The  Chalmers  and  Williams  adjustable  quick  dis- 
■  ■hart.'e  was  develoiied  to  facilitate  the  passage  of  the 
pulp  through  the  lube  mill  to  an  even  greater  extent 
than  the  inclined  end  or  the  device  shown  in  Fig.    I. 
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It.  consist;  of  lifters  so  placed  in  the  space  between 
the  perforated  plates  and  the  discharge-end  head  as 
to  lift  up  and  send  out,  throu^di  tlie  trnnniim,  tlie 
pulp  as  soon  as  it  accumulates.  Tliis  action  tends 
to'  create  a  void  in  the  space  behinti  the  perforated 
places  and  can  be  varied  from  zero  to  full  ett'cct. 

In  general,  the  most  efhcient  mill  should  be  the 
one  that  pr(ivid(?s  to  the  greatest  possible  extent  for 
the  removal  of  the  particles  of  ore  as  soon  as  they 
have  reached  the  finished  size,  for  even  thonsli  a 
large  pprcentaf;e  of  the  discharge  is  returned  to  the 
tube  mill  as  oversize,  tlie  useful  work  of  the  mill  is 
increased  by  the  exact  amount  of  Hnished  material 
removed  to  make  room  for  so  much  inore  nev 
material.  I  would  like  to  emphasise  this  idea,  for  I 
ilo  not  believe  that  tube-mill  users  are  keenly  enuugh 
alive  to  the  appreciable  amount  of  both  power  and 
pebbles  that  are  wasted  on  the  finished  material 
which  is  prevented  from  getting  away. 

By  the  use  of  the  quick-discharge  device,  tlie  entire 
length  of  a  long  tube  mill  can  be  made  effective  for 
line  grinding,  thus  increasing  the  capacity  over  the 
ordinary   central   overtiow-discharge    type    of    tube 
mill,  or  a  greater  capacity  can  be  obtained  in  short 
mills  fi>r  coarser  grinding,  for  I  believe  that  where    ' 
an  all--linie  pr. duct  is  desiied,  with  this  device  the    i 
hnig  mill  will  be  the  most  efhcient.      But  as  I  have 
said  above,  there  is  undouhtedly  a  critical  length  for    I 
tube   mills  beyond   which  they  become  less  efhcient 
on  account  of  the  hinileiing  action  of  the  charge  of    ' 
pebbles  to  the  pass.agc  of  jiarticles  of  ore  through  the 
mill,  wliicb   no  type  of  discharge  can  entirely  over- 
come." — W.    B.    Easton. — Engineering  anri    .Vijiinr/ 
JonrnnI,  April  4,  1914,  p.  723.  '  (H.  A.  W.) 


Melting-Poin'ts  of  Commercfal  Brassks  and 
Bronzes. — "As  the  result  of  tests  made  under  the 
direction  of  the  United  States  Bureau  of  Mines,  the 
following  tables  of  the  melting-points  of  c<imniercial 
brasses  and  bronzes  has  been  summarised  : — 

Approximate  Composition.  ^lelting-point. 
Copppi-.  -  —        -       -      -  - 

(iun  metal  ...     ,SS 

Leaded  gun  niet.al     Soi 
Red  bra.s.s  ...     85 

Low-grade  red  brass  82 
Leaded  bronze  ...  80 
Bronze  with  zinc  85 
Half-yellow, half-red  75 
Cast  yellow  brass  67 
Naval  brass  ...  61  i 
Manganese  bronze    — 

The  melting-point  given  is  the  '  liquidus,'  or  point 
where  the  alloy  is  completely  molten.  The  tests 
are  de.fcribed  in  detail  in  Technical  Paper  No.  60. 
— Anon.,  Amer.  Mach.,  xxxix.,  No.  -24.  984. — 
Journal  of  th'  Franklin  IvMitiiff,  April,  1914,  p.  463. 
(J.  G.)     ■ 
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MINING. 

The  Technical  Committee.  — "A  new  departure 
appears  to  have  been  made  in  the  case  of  the  Burma 
Corporation.  Instead  of  employing  a  consnlting 
engineer  to  guide  the  milling  and  metallurgical 
operations,  the  board  of  directors  have  co-opted  a 
committee  of  three  technical  experts,  giving  them 
seats  on  the  board,  so  that  they  become  a  sub-coni- 
mittee  of  the  central  administration.  Something  of 
the  kind  was  foreshadowed  by  the  reference  to  three 
engineers,  instead  of  the  usual  solitary  advi.sor,  in 
tlieca^eof  the  Russo- Asiatic  Ccirporation".  Apparently 
men  of  diveise  experience  and  attainments  are  to  be 
retained,  so  that  the  \aiipd  mining  and  metallurgical 


problems  are  to  be  submitted  to  individuals  having 
special  aptitude  for  solving  them  in  teiins  of  eventual 
<livideiids,  while,  at  the  same  time,  this  committee 
of  experts  includes  at  least  one  man  of  such  calibre 
.as  to  be  able  to  envisage  the  whole  scheme  of  opera- 
tions. This  departure  from  established  ca.stom  is 
bound  to  prove  highly  interesting  to  the  ]irnfessiori 
and  to  those  dependent  npiui  the  iirofession  for 
"uidance  in  the  complexities  of  the  mining  industry. 
Frankly,  we  deem  it  advantageous  to  all  concerned. 
The  multitudinous  phases  of  nicdern  mining  and 
metallurgy  cannot  all  be  wilbin  the  compass  of  any 
one  engineer's  ei|uipment,  whether  young  or  old, 
and  special  knowlege  concerning  one  of  them  is 
usually  obtained  at  the  expense  of  the  other.s.  Even 
t!;e  youngest  of  us  is  not  infallible.  Those  who 
know  most  are  best  aware  of  their  deliciences.  Co- 
operation is  the  mark  of  a  liighei  civilisation. 
Generalities  apart,  those  engaged  in  mining  are 
made  often  unpleasantly  aware  of  the  importance  of 
the  personal  equation  :  hence  they  will  appreciate 
the  usefulness  of  a  new  factor  likely  to  correct  'be 
aberrancies  of  the  individual.  Every  engineer,  like 
oidiiiary  moitals,  has  his  times  of  inaNimnm  and 
minimum  efhcieney,  as  n'.odiHed  by  temperament, 
physical  health,  or  mental  vigour.  It  happens  occa- 
sionally that  a  critical  decision,  a  choice  of  methods 
or  a  line  of  policy,  lias  to  be  made  at  a  moment  when 
a  sluggish  liver  or  a  domestic  disturbance  rendeis  it 
dithenit  to  intent  the  wliole  foice  of  a  iiornially 
capable  mind  upon  a  given  subject.  To  decide  is 
imperative.  At  such  a  juncture  it  is  not  only  com- 
fortii'g  to  discuss  the  matter  with  two  capable 
colleagues  :  it  is  an  obvious  safeguard  against  erior. 
This  is  true  of  most  human  affairs.  For  example, 
the  general  administrathm  of  a  company  is  commonly 
in  the  hands  of  a  cbairnian  or  some  otiier  dominant 
member  of  the  directorate,  piesnmahlj'  checked  by 
consultaiion  with  his  associates  on  the  hoaid.  The 
consulting  engineer,  to  whom  matters  of  chief  im- 
portance are  submitted,  stands  alone  ;  for  technical 
problems  of  any  intricacy  are  generally  beyond  the 
capabilities  of  a  board,  which,  moi cover,  usually 
desires  to  escape  all  resp(msihility  in  such  matters. 
Apart  from  the  personal  idiosyncrasies  that,  we  try  to 
ignore  in  business,  the  fact  remains  that  the  sjiecial 
branches  of  technology  are  now  so  numerous  and  i  he 
application  of  them  in  actual  mining  operations 
arises  so  suddenly  that  it  is  an  enormous  advantage 
to  fad  back  on  the  resources  of  more  than  oi  e  man 
however  gifted.  In  any  series  of  technical  opera- 
tions there  are  single  points  that  ate  apt  to  he 
overlooked,  to  the  subsequent  chagrin  of  directors 
,and  shareholders  alike.  It  is  better  to  be  sure  than 
sorry.  The  breaking  of  ore  and  the  extraction  of 
metal  constitute  a  small  part  of  the  processes 
involved.  These  must  include  provision  U>r  sujiplies 
of  water  and  labour,  the  peaceiul  control  of  woik- 
men,  the  establishment  of  pleastiiit  relations  with 
the  local  government,  the  vagaries  of  metal  markets, 
the  linancial  considerations  with  which  mining 
begins  and  ends,  with  their  uUinnite  bearing  upon 
working  capital  equipment,  and  dividenris.  (If 
course,  these  are  inatleis  vajinely  recognised  ,at  the 
inception  of  any  mining  ecteiprise,  but  one  or  other 
of  tiieni  usually  escapes  proper  .attention  owing  to 
the  fact  that  they  are  not  of  equil  interest  to  a  new 
boaid  of  directors,  while  the  consultintr  engineer 
cannot  be  in  two  places  at  once,  on  the  mine  and  in 
the  London  oflice.  Moreover,  the  solitu'v  engineer 
faces  a  boaid  of  live,  seven,  or  nine  directors,  and 
must  be  a  man  of  unusual  force  not  to  feel  the  odds 
against   liipi   in  matters  concerning  which  there  is 
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disagreement,  especially  when  one  of  the  directors, 
as  is  frequently  tlie  case,  controls  the  position,  sup- 
ported l>y  as>enliii<;  duniniies.  In  snch  a  Cdse  the 
lecliiiical  ooiniiiitiee  carries  greaier  weight,  wiih 
less  insistence,  and  Is  consulted  liy  the  hoard  in  a 
spirit  of  larj;er  deference.  In  short,  the  technical 
coniinillee  i  ecornes  a  powerful  suhconiniittee  of 
the  adininisi ration.  Under  these  conilitious,  we 
suggest,  the  Grent  Cohar  fiasco,  for  e.\ainple,  would 
have  lieen  much  le^s  likely,  if  not  impos.>ible.  The 
financial  hiunders,  the  technical  errors,  and  the 
hrcak-iiowji  in  nianageiuent,  were  due  in  larye  part 
to  .isking  engineers  to  estimate  the  capacity  of  a 
mine  without  legard  to  the  working  capital  to  he 
provided,  expecting  a  copjier  metallurgist  to  act  as 
the  chief  executive  of  a  hig  business,  and  ihiowiug  a 
muliiplicity  ot  problems  at  ilie  head  of  a  single 
engineer.  After  ail,  the  cost  of  technical  advice 
represents  a  cheap  form  of  insurance.  It  is  the  one 
item  of  expense  th  it  is  treated  with  most  uneconondc 
niggardliness,  hi  any  important  umlert. iking  the 
difference  lietweeu  the  retaineis  paid  to  thiee,  as 
against  one.  is  negligihle,  if  the  desired  result  be 
achieved.  Moreover,  each  one  of  the  three  can 
afionl  to  accept  appointment  for  a  smaller  fee  than 
he  would  asic  if  e.nployeil  aloue  ;  the  lesponsihiliiy 
is  shared  ;  tlie  risk  of  error  is  dimiiiislieil  ;  the 
anxiety  is  lesseneil  to  no  considerable  ilegree.  'IMie 
engineer  in  demand  for  such  hononrjible  eiigagenients 
can  seive  no  moie  than  one  of  these  comnnttees  ami 
enjoy  greater  Ireedoni  than  if  he  were  the  sole 
advisor  uf  one  big  enterpri-e.  Speakng  broailly,  we 
believe  that  this  departure  tends  to  enhance  the  use- 
fulness tiriil  the  digTiilv  of  the  [irofession.  It  will 
make  a  desir.ib'e  inroad  upon  large  anil  unwieldy 
boards  of  directors,  by  eliniinai iiig  the  mereduniinies 
and  stool-pigeons,  giving  their  places  ai  the  couui'il- 
lahle  to  the  engineers,  while  at  the  same  time  ati'ord- 
ing  the  forceful  and  hard-working  director  the  sort 
of  colleagues  lie  neeils  most.  We  assume  that  not 
.only  will  the  iiieniheis  of  the  sub-couiinittee  be 
directors,  but  tha'  their  share-holding  will  be  limited 
to  the  legal  qualili  ation,  to  be  furnished  for  them  in 
<'ompliance  with  the  law,  but  without  any  idea  of 
participa'ion  in  speculation.  We  hope,  also,  that 
each  member  of  the  technical  coiuiuittee  will  be  pre- 
pared, anil  will  be  asked,  to  give  his  word  not  to 
deal  in  the  shaies  of  the  company  with  which  he  is 
professionally  connected.  For  those  who  look  upon 
mines  as  a  ni'iiis  of  linaninal  legerdemain  and  for 
those  who  ivg  lid  I  hem  as  counters  in  a  gamble  eon- 
trolled  from  tin  hiard-room,  these  ideas  will  prove 
most  olijectio  ab'e,  but  to  the  real  captain  of  indus- 
try, as  dislingni-.hed  from  the  vheviilier  (Vinilnstrie 
the  iniiovat'on  will  liave  obvious  merit." — Mining 
Mayazt/u;  June  1914,  p.  404.      (H.   M.) 


Mkth.vne  I\uic.\tors. — "A  new  form  of  methane 

indicator  fir  the  detection  of  firedamp  in  mines  is 
■descnhed.  I  d  ■peiids  on  the  principle  that  differ- 
ences in  cheuiieal  composition  of  a  gas  are  indicated 
by  ditt'erences  in  the  sound  resulting  when  a  pipe  or 
whistle  is  hi  iwii  by  nieansof  the  gas.  The  a[)paratu.s 
is  called  the  Mire  damp  whistle,'  and  consists  of  a 
dosed  bras<  cylinder,  2.5  x  6  cm.,  containing  2  "topped 
pipes  tuned  to  the  same  pitch  when  filled  with  the 
same  gas.  One  fipe  coinmunieates  with  the  outer 
atmosphere  and  i  he  other  with  the  air  of  tlif  mine, 
freed  from  diis',  CO.j,  etc.,  by  suitable  apparatus 
ivithin  the  cylinder.  The  apparatus  is  operated  by 
]mlliiig  dow'i  the  lower  part  of  the  cylinder,  thus 
drawing  in  the  a'r,  the  partial  vacuum  thus  produced 
in  one  portion  of  the  cylinder  returning  the  piston 


and  forcing  the  air  through  a  pres.sure  regulator  to 
the  mouthpieces  of  the  pipes.  With  1%  CH^  about 
two  heats  per  second  are  produced,  the  number  of 
heats  increasing  rapidly  with  the  VH,  content  until 
near  the  explosion  limit  (about  oo^/)  a  characteristic 
thrill  results.  The  sound  is  pei  fcclly  audible  in  a 
mine  at  distances  of  over  1(10  metres.  This  indicator 
his  given  pi.iclical  lesulls  and  has  advantages  of 
safety  not  obtained  by  indicators  depending  on  the 
presence  of  sparks,  incandescent  wires,  etc.  A 
sketch  and  detailed  description  are  given." — F. 
llAlilci:,  C/itM.  Zril.,.i;,  lA-29m.  —  Chemica/Abslracf<, 
Feb.  10,  1914,  p.  515.     (.1.  ii.) 

C.VTCIIlMt;  COMfRKSSHI>  AlR  LbaK.S.— All  Illinois 
manufacturer,  recorded  in  lun-tori/,  at  fixed  regular 
intervals,  puts  essence  of  peppermint  into  the  air 
tank  and  then  has  the  entire  .system  inspected  for 
leaks.  If  the  slightest  amount  of  air  escapes  it  is 
iletected  by  the  odour. — Entiinecring  and  Minim/ 
JuiinuU,  No  ti,  Feb.  7th,  1914,  p.  324.     (G.  F.  A.)  ' 
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Abstracts  of  Patent  Applications. 


(<;.)  285/13.  llol.eit  Kobson  (1).  Salters  (•_'). 
Regulatiiij,'  fefil  for  saml  cones.     '20  6. 13. 

This  patent  appliialion  lias  reference  to  means  for 
controllini;  tlie  nnilerHow  of  pulp  separating  appar- 
atus such  as  sanil  cones,  etc. 

The  apparatus  consists  of  a  nozzle  jil.-ite  fitted  with 
two  nozzles  so  placeil  that  either  of  them  may  be 
lirouijht  at  will  ninler  the  oritiee  of  tlie  dassilier. 
The  nozzles  arc  intcrchan^'eable  and  lit  into  recesses 
in  the  plate,  where  tliey  are  retaineil  by  a  Hange  or 
taper.  Pressure  is  exerted  on  the  nozzle  jilate  so  as 
to  keep  it  close  ai;airist  the  cone  by  means  of  a  set  of 
sprini^s  plained  between  supporting  brackets  secured 
to  the  pressure  plate. 

(C.)  -298/13.  Alfred  Whitby  (1),  Josiali  Whitby 
(2).  Improved  pole  for  mine  packs.  26.6.13 
This  inventicui  relates  to  mine  pack  holes  prepareil 
by  bolting  bearing  blocks  to  each  end,  so  tliat  the 
usual  pigsty  construction  may  be  built  up  with 
thesp.  One  cl.iim  is  for  having  the  heads  and  nuts 
of  the  bolts  which  secure  the  blocks  to  the  timber  .so 
placed  that  when  built  into  a  pack  the  ends  of  the 
bolts  are  locked  against  outward  displacement. 

[V).  374/13.  John  Oliver.  Improvements  in  tube 
liners.      14.6.13. 

The  above  refers  to  a  tube  mill  liner  consisting  of 
a  nuTnber  of  bars  placed  in  the  shell  of  the  mill 
longitudinally  to  its  axis,  and  held  in  position  by 
means  of  segmental  rings  suitably  placed. 

The  rings  are  provided  with  recesses  where  the 
bars  are  placed  and  keyed  by  means  of  wooden, 
metal  or  any  suitable  wedges  <iriven  Ijetween  their 
outer  edges  or  faces  and  the  shell  of  the  mill.  The 
idea  is  to  keep  the  har.s  at  a  suitable  distance  from 
the  shell  of  the  mill  so  as  to  allow  to  wear  away  and 
utilise  practically  the  whole  depth  of  the  bars  for 
retaining  a  portion  of  the  charge. 
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Compiled  by  G.  H.  M.  Kiscil,  F.M. Chart. Inst.P.A. 
(London),  Johannesburg  (IVIeniber). 


(C.)  IIm/U.  Alexander  Spencei-.  Iniprovementii 
in  central  butting  and  draw  ge.ir.      16.4. 1  4. 

(C)  lB(i/l4.  .Maurice  I.eblanc.  lnipro\  ements- 
in  ejectors.      16.4. 14. 

((J.)  168/14.  Herman  .lost.  Improvements  in 
mechanically  actuated  tools.     16.4.14. 

(C)  172/14.  Frederick  van  Duzer  Longacre.  .\u 
improvement  in  regulators  for  tluid  compressors. 
•23.4. 14. 

((;.)  174/14.  Cecil  Watson.  ImprovemeTils  ii> 
automatic  or  like  couplers  for  railway  and  like 
velildes.     23.4.14. 

(C'.)  175/14.  Andrew  Augustine  Miller.  An 
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